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THE HISTORY, ROLE AND o R G A N I SAT ION o F ERDE 

.i . 

1 .,HISTORY 1 r' 

"I . . .~ 

1 1 Eaxly history 

ERnE is the central chemical research establishment of the Procurement Executive. 
Its position stems from its history as a gunpowder mill which existed on this site 
from the middle of. the seventeenth . century. , It passeq. into public owner~hip in , 
1181 under , the direction of General Sir v1illiam Congr~ve whose sor is remembereq. 
as th~ movinK . ~piri t behind the British Land · Service and N~val Rocket Brigades of 
the Napoleonic era and ~fter. , As the Royal Gun Powder Factor.y, th~ Establispment 
saw what m~t be one of the earliest applicatio~ o~ ~uality Assurance in th~~ . .. 
Ordnance field: under Sir William Congreve it soon acquired a high reputation for. 
the higl? quality,.of its powder. , Wbat is !flore, this was a9hievedat considerably' 
lower ~t post · t~ bei;9re., s~ that the M?:lls, as they have continued to be galled 
locally, anticipated the Rai]'ner reforms by some 200 years! -

1 2 Middle nineteenth and early twentieth centuries 

Nitrocellulose and nitroglycerine were first produced for the British Service at 
Waltham Abbey - indeed until 1915 it remained the only source of cordite in the 
country. The manufacture of gunpowder continued side-by-side with that of more . 
mod~rn' propellants apd explosives until · the . Second World War when German bombing 
brought .production to a halt. 

-. ' . 
13 Post-war history 

At the end of the last war the site was largely derel1ct ' and might have remained so 
but for a decision to transfer much of the work of the Research Department of the 
Royal Ars~nal 'at .Woolwich progressively to W~ltham . Abbey" where the name Explosives 
Reseai'ch' and Development Establishment was adopted. Old buildings were renovated 
or ccmvert.ed .and since tpese early years new buildings and facilities have been 
added. In spite .of these changes, the Powder , ~ull origin of the ' Establishment is 
not £ar to seek. On th~ North Site you may see a pow~er barge of the tYpe used 
to transport gunpowder within the EstabliShment and, via the Lea Navigation Canal, 
to the Thames and Woolwich. A narrow gauge powder truck can also be seen' there, 
recalling the dqys when oil-fired steam locomotives were used for int~rnal transport. 
Walton House on the North Site, originally the residence of the family which owned 
the Mills before'< nationalisation, now houses a small historical collection 'associa-' , 
ting. the name~ of Congreve, Heriry Cavendish, Benjamin 'Count Rumford, Sir ·Joseph ., ~ 
B~s and·Micheal Farradai]' (h.e spells ~s name thus) with the Mills. .. .. . .. 

. . ~... .' 

1 4-" Expansion . -. .. I . . 

.... 4' 1. • _ ' \. .! 

Since ~t was founded in its modern fo~, tne Establishm3nt's function as . an explos-
ives, ~ & D organisation l¥I-s been extended to O.:lver s.91id ,propellants for rookets . 
and by the incorp~ration of materials laboratories dealing with rubbers and pl~stics~ 
Additionally a group was incorporated which stl,ldied the pro.dllotion and ' development 
of, ~tra-stiff materials which are attractive to the designer of such Ordnance ' 
stores as guided and free-flight weapons. ' Rubbers and plas-tics are .studied becaus'e .­
of th~i~ widespread use in pro~t.1 to explosives and prOpellants. ' 

2 RELATIONSHIPS WITH OUTSIDE ORGANISATIONS 

2 1 Relationships wiith ProcureIIient Executive as' 'a whole and with industry 

ERDE is, a. joint Direct9rate 'with the Rocket Propulsion Establishment at Westcott, 
near Aulesbury in Buckinghamshire. Fonnal relationships with the remainder of the 
Procur~ent Executive and especi~y with Quality Assurance and Naval Ordnance 
Services are shown in Figure 1. The pecked lines show the routes ' by which contact 
is maintained at the working level. In the ordnan~e field, ERnE ha,S olos'e 
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relationships with Nobel's Explosives Company Ltd, with Summerfield Research Station 
(operated by Imperial Metals Industries Ltd and looser relationships with the N~tin 
Baker Company Ltd and with DdI Kynoch Ltd. As integration with RPE is implemented, 
relationships with Bristol Aerojet Ltd are becoming closer. -

. - . 
2 2 . Relationships with overseas org~sations 

, I 

- I , , 
In addition to close and continuing relationships with the Defence Departments of 
many overseas countries 1 commercial ~greements exist for the manufacture under ­
licence of initiatory explosives compositions in the RD1300 'series in Canada, the 
Indian sub-continent, Sweden and the ' USA. In the field of strong fibres '(used in ' 
the production of the ultra-stiff materials previously mentioned) ERnE processes 
are operated in Finland and Switzerland. In a ' recent package deal,. 'ERnE: arid' RPE I 

have been involved with Bristol Aeroj et Ltd in supplying· plant and "knowJ.how" to ', 
INTA in Spain for the manufacture 'and filling of plastic (solid) rocket propellant 

'. 

for sounding rockets. . ' 

J • • ' 

3 ORG.tJUSATION AND ACTIVITIES, I 

, '. . ". ~ . ," 

3 1 General 
.> , .. r·· 

Figure 2 shows the organisation of ERnE. ' The Director, Dr"L J Bellamy CBE, ' is resp- ; 
onsible for this Establishment and for RPE. He is a world authority on infra-red 
spectroscopy, a technique which has been at least partly responsible for many adv­
ances in our knowledge of the structure of non-metals and thus for the emergence since 
the mid-1930s of a .plethora of new fibres, paints, plastics and rubbers. Dr Bell~'s 
Deputy at 'ERPE is ~tt G K Adams who has specialised in the study of the , complicated 
reactions 'iuvoived in ~xplosions and propellant burning. Dr Young, the Deputy at 
Westcott, ;Ls a specialist ip. ; th.e form~ation and life-testing ,?f ?olid propellants.. 

Administrative and engineering support are the responsibilities of the Administrative 
and Engineering Facilities :Branches Ui.1.der Messrs 'S F lVl '\{hi teside, Chief Admin Officer 
and R ~Fisher, CIliaf ~ngineer, respectively. The role of the Establishment is ful­
filled directly through six functional Branches described below. . .. 

3 2 ' Ex~losives branch 

This branch ,is headed by., Dr .C A Beck who came to us a few years ago from RARDE. The 
branch is· divided into . six functional' sections as follows. Explosive . CompQsition 
section headed by Mr F ir Doe; formulate's new compositions and products for specific 
applications. Explosives Performance, under Mr S J Hawkins evaluates compositions 
as explosives, while Ini tia ting Explosives under Dr R liicGuchan develops new initiatory 
compositions to replace existing formulations which, in spite of intensive develop­
ment ' since ·the Second 'World 'War, stillp~SJess some' undesirable featUres. Sensi tive-:' , 
ness. an:!. Hc,::...:.r::'s 1 St:~t'ion under Dr R 1d H Wyatt studies and advises on general hazards 
associated with explosives wnile 'the second' section under Dr K N Bascdmbe is resp- · . 
onsible for some aspects of hazards associated with' propellants. Both of these 
sections' claSSify candidate materials according to the hazards associated with their 
use. Finally, the -iJoolwich Section headed by Mr K'J H~lloway operates pilot scale 
and intenmediate scale plant -for ,the production of .initiatory explosives developed 
at Waltham Abbey. 

3 3 General cr. ~mistry branch 

Under Dr A R Osborn, this branch provides a wide range of specL..Llist supporting 
services from ul trasensi ti ve analytical techniques to glassworking. The Compat­
ibility arid Stability se'ction under Mr N J Blay, studies the sensitising effect 
of a wide range of materials of const'ruction on the -thermal stability of explosives ' 
and propellants. Crystallogra.phy, under Ivtt J R C Duke, studies the crystalline . 
forms in :which .explosives and propellants ingredient's can exist; these forms can 
have an important bearing on the fUnctioning of ingredients in compositions. 
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General Analysis section under Mr E J Gallcher provides a wide range of sensitive 
analytical techniques, mainly in connection with the determination~f stabilisers 
and their degradation products in propelJ.ants~ The Glassworki'ng section,- led by 
Mr R Watkins, undertakes laboratory glassblowing and glass engineering for small 
scale production of chemicals etc. bIT D A G Eldridge headsthe group combining 
glassworking and electronic and mechanical instrumentation. Library and Informat­
ion Services (Mr M McLaren) is self-exlanatory, as is Maths and Computing Section 
with Mr IIi :Bergh in charge. The muster of section in this bJ;'anch is completed .by 
Physical ~lemistry section under Dr L Phillips; t.ns is concerned with the mechan­
isms by which explosives and propellants degrade under stora.g'3 C, ,;tJ itio~. · 

3 4 Non-metall;i.c- materials branch 

Under the leadership of Dr 13 L Hollingsworth, this 'branch has recently been aug­
mented by the transfer of Composites Design and Applications ' section headed by Mr 

3 

N J Parratt. The functions of this section are self-ex:t?laYJ.at~;:."y except that the' 
composites concerned are largely those using very stiff fibres such as discontin­
uous carbon fibres and carefully graded and alig~~d asbestos fibres. Po~er ' 
Assessment (Dr A'Davis) deals with the characterisation of t~e mechanical properties 
and durability of polymeric' materials (rubbers, plastics etc) while in PolYmer ., 
Chemistry section, led by Dr D H Richards, speciality adhesives'· of high performance 
are synthesised. Such adhesives may find widespread use in Defence equipment "in 
future. Polymer Development and Applications section with Dr D Sims in Charge 
undertakes the design and in many cases, serial production of, plastics and rubter 
components for Service equipment. Finally, Polymer characterisation under Dr A V 
Cunliffe operates sophisticated instruments for the determination of polymer struct­
ure which can determine quite cri ticalJ.y the, fitness of a polymer for a. given appl- ' 
ication. . 

3 5 Process research branch 

~lr L E Dingle has recently assumed charge of . t~~ branch which is currently divided 
into four functional sections. Chemical Enginee~ing 1, led by Dr A W H Pryde, 
develops to pilot plant scale processes for the production of explosives and prop­
ellants ingredients and optimises existing processes. Chemical Engineering 2 (D= 
C C Evans) has simila.:r responsibilities for polymers, fibres and ceramics. The 
two Preparative 'Chemistry Sections headed respectively by Drs N F Scilly and G' F 
~es are concerned with the laboratory scale study. of processes for the product~ 
ion of explosives and propellants ingr'edients and of polymeric materials 'respect": 
ively. The Tnermophysical Properties Sectioh under Mr H Ziebland is a lodger 
group reporting to the Department of Industry (National Physical Laboratory) and 
operates the British Calibration Service for thermal measurements. 

3 6 Propellants 1 branch 

T~s branch, headed by D~ S ·W Bell, deals with propellants based on nitrocellulose •. 
It is di vi.d:~td into five functional sections, of which three relate to the principal 

,. 

methods of manufacture. The Cast Double Base (eDB) section under Mr R P Ayerst I. 

works on propellants formed by introducing a liquid (usually containing nitro­
glycerine) into moulds filled with granu!.ar nitrocellulose which are then consol­
idated by the action of gentle heat. In Rocket Cordites (Mr E A Baker), the 
ingredients after mixing are consolidated by rolling and formed by extrusion into 
lengths which can be cut as required for charges. Mr Wallace heads the section gene­
rally dealing with Gun Propellants ~nd compositions which require the use of solvents 
for the nitrocellulose; in this group work on combustible charge containers is also 
carried out. All three propellant types find wide Service application and ERnE is 
intimately involved in (and indeed is ultimately responsible for in many cases) 
ever.ything from composition selection and early manufacture ttrough to post-design 
problems even although full development and production m~ be elsewhere. In the 
section under Dr T J Lewis is a small team working on the development of a propell­
and and charge design for LAW and he also leads our other research on nitrocell-

RESTRI CTED 



RESTRICTED 

4 
ulose propellants, notably that on the structure and tehaviour of nitrocellulose 
itself. Ballistic Assessment under N~ Stocks provides services to the remainder 
of the branch and to other parts of JRDE in measuring · the ballistic properties 
of propel.lant~ .and small rocket motors. 

3 7 Propellants 2,branch 

N~ P R Freeman leads this branch which has three sections. The first of these, 
Adhesion and Rheology headed by lVir Tv' A Dukes? is concerned inter alia with struct­
ural adhesives which are finding increasins use in Ordnance, with sealants which 
are already widely used in that field and with the longterm flow properties of 
propellants, their shortterm strength as conventionally measured and with their 
response to the fast-acting forces generated in solid rocket motors on pressuris­
ation and .. projection. · ' Another field of invest'igation has been the adhesion, o~ 
explosi~e fillings , to tp.e walls of shell c~ses. Failures can occur as a result 
of the migTati.on of additives to the filling/wall interface d.nd of the thermal 
contraction arising as the charge cools. The plastic propellant section under 
Dr J A fUcks formulates, develops and tests this class of propellant which consists 
of an oxidiser (fine ammonium perchlorate powder) incorporated into a very viscous' , 
matrix of poly~iso-butylene and filled into rocket motor cases (sometiIDes at spme­
what elevated t;nj?eratures). ' Tilis propellant, which has already been mentioned 
as having been' sold to Spain as a package deal, is the cheapest available: it 
has a ,very wide temperature range and is capable of very high burning rates, a 
desirable featu+e in a propellant for an unguided rocket. The Rubbery Propellants 
section und~r Mr G ,J Spickernell, develops composite propellants in which the 
ammonium perchlorate oxidiser is bound by a matrix made from a liquid rubber 
prepolymer which, on mixing with a crosslinking agent at room temperature, is a 
quite mobile liquid easily cast into moulds with complex profiles. Curing is 
effected by heating. The method is clearly attractive, but the chemistry of 
crosslinking and staorage stability is still far from clear. lviuch work is there­
fore being' don~ 'on such systems here and overSeas. 

4 CONCtUSION 

This brief account of the Explosives Research and Development Establishment has 
necessarily glossed over a number of aspects of our wQrk. Those who seek further 
information should approach the of ficers named, or the Technical Training' Offi"cer, 
Mr D Gordon, extension 233 who is responsible for co-ordinating visits to the ' . 
Esta-olis~ent. 

" 

ERDE 
:J.ALTHAlvl ABBEY 
Essex ' EN9 ' 1BP tel Lea Valley ( 9 from London, 0992 in UK) 713030 

telex 267455 (tel addr ERDE 'lALTHABBEY) , . 
November 1975· . ' , . 

. ' 

l ' .. 

. ;", 
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THE HISTORY, ROLE AND ORGANISATION OF THE 

EXPLOSIVZS RESEARCH AND DEVELOPMENT ESTAB­

LISHMENT, WALTHAM ABBEY, ESSEX 

1 HISTORY 

1 1 Early history 

ElIDE is the central chemical research establishment of the Procurement Ex:eC\1tive 
Ministry of Defence. This position stems from its history as a gunpowder mill, estab­
lished on the River Lea at Waltham Abbey in the middle of the seventeenth centur,y. 
The mill passed into public ownership as the Royal Gun Powder Factory in 1787, under the 
direction of General Sir William Congreve, whose son of the same name is remembered as 
the moving spirit behind the British Land Service and Naval Rocket Brigades of the 
Napoleonic era and afterwards. As the Royal Gunpowder Factory, the Establishment saw 
what must be one of the eu.rliest applications of Q,uali ty Assurance in the Ordnance 
field: under Sir William, it soon acquired an unrivalled reputation for the quality of 
its powder. This was achieved at considerably lower unit cost than before national­
isation, so that the Mills, as they have continued to be called locally, may be said 
to have anticipated the Rayner reforms by some 200 years! 

1 2 Middle nineteenth and early twentieth centuries 

Single and double-base propellants and their ingredients nitrocellulose and nitro­
glycerine were first produced for the Bri ti.sh Service at Waltham Abbey - indeed until 
1915 it remained the only source of cordite in the country. The manufacture of gun­
powder continued side-by-side with that of more modern explosives and propellants 
until the Second World War, when German bombing brought production to a halt. 

1 3 Post-war history 

At the end of the Second World War the site was largely derelict and might have remained 
so but for a decision to transfer much of the work of the Research Department of the 
Royal Arsenal at Woolwich progressively to Waltham Abbey where the name Explosives 
Research and Development Establishment was adopted. Old buildings were renovated as 
laboratories, and process areas up-dated. Since these early days, new buildings and 
facilities have been added. Three major items from Royal Gun Powder Factory days 
have been preserved: a millstone from an ~dge runner incorporating mill (displ;>.j'9Q. at 
the Main Gate entrance to the North Site), a gunpowder barge used for transport of 
powder within the Factory (beached opposite the North Site boilerhouse) and a narrow 
G&age powder wagon, propelled by hand or as part of a train drawn by an Oil-fired 
locomotive (mounted opposite the entrance to the Library and Lecture Theatre building 
in North Site). Walton House, also on North ~ite, was the residence of the family 
which owned the mills before nationalisation~ it houses a small historical collection 
associating the names of Congreve, Henry Cavendish, Benjamin Count Rumford, Sir 
Joseph Banks PRS and Michael Farraday (he spelJshis name thus) with the Factory. 

1 4 Ex:pansion 

Since it was founded in its present form, the Establishment's function as an ex~losives 
R&D Organisation has been extended to cover solid propellants for rockets and non­
metallic materials for use in Ordnance where the proximity of explosives and propell­
ants constitutes a particularly exacting environment. Non-metallic materials work 
embraces the study of ultra- stiff materials which are attractive to the de~igner of 
such Ordnance stores as guided and free- flight weapons. 
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2 RELATIONSHIPS ~VITH OUTSIDE ORGAl~ISATIONS 

2 1 Relationships with Procurement Executive as a whole and with industry 

ERnE is a joint Directorate with the Rocket Propulsion Establishment at Westcott, near 
Aylesbur,y in Buckinghamshire. Formal relationships with the remainder of Procurement 
Executive and esvecially with Quality Assurance and Ordnance Branches are shown at 
figure 1. The pecked lines show the routes by which tecllnical contact is maintained at 
the working level. In the Ordnance field, ERnE has close relationships with Nobel's 
Elcplosives Com:pany Ltd, with Summerfield Research Station (operated by Imperial Metal 
Industries Ltd) and looser relationships with the Mar~~:.·.::lBaker Company Ltd and Dill Kynoch 
Ltd. As integration with RPE is implemented, relationships with Bristol Aerojet Ltd are 
becoming closer. 

2 2 Relationships with overseas organisations 

In addition to maintaining close and continuing relationships with the Defence Depart­
ments of many overseas countries, commercial agreements exist for the manufacture under 
licence of initiating explosive compositions in the RD1300 series in Canada, the Indian 
sub-continent, Sweden and the USA. In the field of strong fibres (used in the production 
of the ultra-stiff materials previously mentioned), ERnE processes are operated in 
Flnland and Switzerland (the latter suspended for the time being). In a recent package 
deal, ERnE and RPE have been involved with Bristol Aerojet Ltd in supplying plant and 
"know-how" to INTA in Spain for the manufacture and filling of plastic (solid) rocket 
propellant for sounding rockets. 

3 ORGANISATION AND ACTIVITIES 

3 1 General 

Figure 2 shows the organisation of ERnE. The Director, Dr L J Bellamy CBE, who is 
responsible for .; ' .. . i f; Establishment and for RPE, is a world authority on infra-red 
spectroscopy, a technique which has been at least partly responsible for many advances 
in our knowledge of the structure of non-metals and thus for the emergence since the 
mid-1930s of a plethora of new fibres, paints, plastics and rubbers. Dr Bellamy's 
Deputy at ElIDE is Mr G K Adctllls who has ~ecialised in the study of the complicated 
reactions involved in explosions and in propellant burning. Dr Young, Deputy Director 
1 at Westcott, a specialist in the fo~mulation and life-testing of solid propellants, 
is in charge of Research there, while I~ R Heron, Deputy Director 2, covers Development 
and is also Head of the Rocket Motor Executive. Administrative and engineering support 
at ERDE are the r ::;·:poc'.: i ve r CfJ:ponsi bili ties of the Administrative Branch under JliIr 
S F Mn'hi teside and the Engineering Facilities Branch under lvlr R Fisher. The role of 
the Establishment is fulfilled directly through six functional Branches, described 
below. 

3 2 Explosives branch 

This Branch is headed by Dr C A Beck and is divided into six sections as follows. 
Explosive CompOSitions under Mr F H Doe formulate2 new compositions and products for 
specific applications. Explosives Performance under Mr S J Hawkins evaluates new 
compositions as explosives and advises on explosive effects, while Initiating Explos­
ives under Dr R McGuchan develops new compositions to replace existing formulations 
which, in spite of intensive development since the Second World War, still possess 
some undesirable features. Sensitiveness and Hazards 1 Section under Dr R M H w,yatt 
studies and advises on general hazards associated with explosives while Section 2 
under Dr K N Bascombe is responsible.forthe study of some aspects of hazards assoc­
iated with rocket and gun propellants; both of these sections classify candidate 
materials according to the hazards associated with their manufacture and use. 
Finally, the Woolwich Section under Mr K J Holloway operates pilot scale and inter­
mediate scale plant for the production of initiating explosives developed at ERDE. 
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3 3 General chemistry branch 

Under Dr A R Osborn, this branch provides a wide range of specialist services grouped 
as below. Compatibility and Stability section headed by Mr N J Ela\Y studies the sens­
itising effect of a wide range of materials of construction on the thermal stability 
of explosives and propellants. Crystallography, with WIT J R C Duke in charge, studies 
the crystalline forms in which explosives and propellants ingredients can exist; the 
form can have an important bearing on the functioning of ingredients in compositions. 
General Analysis under Mr E J Gallacher apply a wide range of sensitive analytical 
teclutiques, mainly in connection with the determination of stabilisers and their deg­
radation products in propellants. The Glassworking section lead by Mr R Watkins, 
undertakes laboratory glassblowing and glass engineering for the small-scale product­
ion of chemicals etc. ~~ D A G Eldridge heads the group combining glassworking, 
electronic and mechanical engineering, the two last being under the supervision of 
Messrs D H L Mansell and R I Cracknell respectively. Library and Information 
Services (Mr M McLaren) and Mathematics and Computing Sections provide the services 
named and the muster of sections in this br~nch is completed by PhySical Chemistry 
under Dr L Phillips studying the mechanisms by which explosives and propellants 
degrade under storage conditions. 

3 4 Non-metallic materials branch 

Under the supervision of Dr E L Hollingsworth, this branch comproses the following 
sectionn. Composites Design and Applications lead by Mr N J Parratt is concerned with 
composite materials using very stiff reinforcement such as discontinuous carbon fibres 
and carefull graded and aligned asbestos fibres. Polymer Assessment (Dr A Davis) deals 
with the cllaracterisation of the mechanical properties and durability of polymeric 
materials (plastics, rubbers etc) while in Polymer Chemistry section, led by Dr D H 
Richards, speciality polymers of potentially high performance are synthesised. Such 
materials may find widespread use in Defence equipment in future. Polymer Develop­
ment and Applications section under Dr D Sims, undertakes the design and in many 
cases, serial production of, plastics and rubber components for Service equipmente 
Finally, Polymer Characterisation lead by Dr A V Cunliffe operates sophisticated 
instruments for the determination of polymer structure: such structure can critically 
determine the fitness of a polymer for a given application. 

3 5 Process research branch 

Mr L E Dingle has charge of this branch which is divided intothrc~functional sections. 
Chemical Engineering 1, led by Dr A W H Pryde, develops to pilot plant scale, processes 
for the production of explosives and propellant ingredients, and optimises existing 
processes. Chemical Engineering 2 (Dr C C Evans) has similar responsibilities for 
polymers, fibres and ceramics while Preparative Chemistry Section under Dr G F Hayes 
is concerned with the laboratory scale study of processes for the production of 
explosives and propellant i ngredients and of certain polymeric materials. The Thermo­
physical Properties Group Q~der Mr H Ziebland is a lodger group reporting to the 
National Physical L~boratory (Department of Industry) and operates the British Calib­
ration Service for thermal measurements. 

3 6 Propellants 1 branch 

This branch, headed by Dr S ~ Bell, deals with propellants based on nitrocellulose. 
It is divided into five functional sections, three of which relate to the principal 
methods of manufacture. "c" (Cast Double Base) section under lVir R P Ayerst works on 
propellants formed by introducing a liquid (usual ly containing nitroclycerine) into 
moulds filled with nitrocellulose granules which swell and consolidate under the action 
of gentle heating to fill the mould and reproduce its shape. "E" (Extruded Cordite) 
section under Mr E A Baker, develops charges formed by extrusion from blanks cut from 
sheet prepared by mixing and rolling the ingredients. "G" (Gun Propellants) section 
(Mr R A Wallcce) develops propellant made from nitrocellulose fabricated when gelat­
inised by solvents and combustible charge containers for large calibre ordnance. 
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All three propellant types find wide application in the Service and ERDE is intimately 
involved in (and indeed, in many cases, is ultimately responsible for) everything from 
composition selection and early manufacture through to post-design services even although 
full development and production may be elsewhere. In "L" section under Dr T J Lewis, 
a small team works on the development of a propellant and charge design for the Light 
Antitank Weapon (LAW) : Dr Lewis also leads our research on nitrocellulose propellants, 
notably that on the structure and behaviour of nitrocellulose itself. "13 " (13allistic 
Assessment ) section under Ivlr G W Stocks provides services to the remainder of the 
branch and to other parts of ~E in measuring the ballistic properties of propellants 
and small rocket motors. 

3 7 Propellants 2 branch 

Mr P R Freeman leads this branch, which is divided into three sections. The first of 
these, Adhesion and Rheology headed by Mr W A Dukes, is concerned inter alia with 
structural adhesives which are finding increased use in ordnance together with sealants 
which are already widely used in that field and with the study of the long-term flow 
properties of solid propellants and their response to the fast-acting forces arising on 
pressurisation and projection. A further field of investigation covered by this section 
has been the adhesion of shell fillings to case walls. Failures can occur as a result 
of the migration of additives to the filling/wall interface and of the thermal contract­
ion arising as the c .• arge cools after filling. The plastic propellant section under Dr 
J A Hicks formulates, develops and tests this class of propellant which consists of an 
oxidiser ( fine ammonium perchlorate powder ) incorporated into a very viscous matrix of 
poly-~-butylene or polyisoprene and filled into rocket motor cases (sometimes at 
somewhat elevated temperatures). This propellant, which has already been mentioned as 
having been sold to Spain as a package deal, is tne Cheapest available: it has a very 
wide t '::mperature range of satisfactory operation and is capable of giving very high 
burning rates, a desirable feature in a propellant for an unguided rocket. The Rubbery 
Prop!:)llants section under Ivlr G J Spickernell develops composite propellants in which 
the ammonium perchlorate oxidiser is bound by a matrix made from a liquid rubber pre­
polymer which, on mixing with a crosslinking agent at room temperature, is a mobile 
liquid easily cast into moulds with complex profiles and cured to a rubbery mass by 
gentle heating. The metJlOd is clearly attractive, but the chemistry of crosslinking 
(curing) and of storage stability is still far from clear and much work is therefore 
being done here and overseas to elucidate it. Rubbery propellant is also a candidate 
for LAi~r and propellant and charge (:_esign are being develolJed in parallel with the 
double base propellant mentioned above. 

4 CONCLUSION 

This brief account has necessarily glossed over a number of aspects of our work, in 
particular the advisory role of the Establishment towards Defence branches, establish­
ments and contracts in its field of expertise. Those seeking further information 
should approach the officers named (their telephone extensl ons are given on Figure 2) 
or the Technical Training Officer, lvlr D Gordon, extension 233, who is responsible for 
coordinating visits to the establishment. 

ERDE 
Procurement Executive 
~linistry of Defence 
Powdermill Lane 
WALTHAM ABBEY Essex EN9 113P 

lVlarch 1976 

tel Lea Va14~! (9 from London, 0992 in UK) 713030 
telex 267455 (tel adclr ElIDE WALTHABJ3EY) 
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",pec Section name .Pection leader. grade and tel no(s) h 

~ g~c ElCplosi ve composi tions ~ H Doe SSG 562 433;'" 
~ g iEP Explosives performance ~ J Hawkins PSG 525 436 43~ 

·rl fXl irE Initiating explosives r R McGuchan PSO 210 523: 
~ <01 0 SHi Sensi ti veness & hazards 1 r R M II Wyatt PSO 322 301-
~ ~ t:r.l pH2 Sensi ti veness & hazards 2 r K N Bascombe PSO 307 3221 
r.T:f r=l B1 iVS Wooblich section • J ilollowClY PSO 84237 84239.1 

~r~~~"'~CR~~Cry~s~t~a~l~lo~gr~a~p~hy~----------~R~C~D~uk~e~s~s~O~--------------~~~~3~0~~ 

C\lU\ ~ ~CS Compatibility & stability ~JBlayPSO 23711 
g g .g E lEI 'lectronic instrumentation b:a L Mansell 8S0* 34~ 
t:r.l P-i Jl.2 GA General analysis i!l J Gallacher SSO 494 311 23~ 
g:s 0 l§ GW Glassworking i Watkins*t 34~ 
~.g ~ ~ LI Library and information ~ McLarfn SSO 256 23~ 
8 t:r.l ~ <01 o~IC Mathematics and computing 1 Bergh SO 39q 

t:r.l $ F-l ~ MI Mechanical instrumentation ~ I Cracknell HSO* 343. 
r=l ~ r., r-1 rl") PC Physical chemistry Dr L Phillips PSO 276 409 54'{;! .p 

~ ~ ~++ CD Composite development and ~ J Parra tt PSG 597 4111!~ 
~!i () F-l :s and applications ~ ., 
()..s:l ;.q r=l ~ PA Polymer assessment Dr A Davis PSO 382:( 
~ g ~ ~ ~ PC Polymer chemistry Dr D H Richards SPSO(SM) 48~i\ 

..::...-~ ~ .~~ PD Polymer development and Dr D Sims pso 59 
I"") (V) ~ ~;.q applications \ 0 

~:; § ~ b PM Polymer morphology Dr B J IVlacNul ty 8S0 430' ~ 
z ~ l:Il PX Polymer characterisation lor A V Cunliffe SSO 462 458 U2 

++ CE1 Chemical engineering 1 pr A 'j! H Pryde SPSO( SM ) 351 268 316 593 
..s:l ~ (expl & propts ingredients) 

~ B '~CE2 Chemical engineering 2 Dr C C Evans pso 
v 

415411"'" 
~ g S (polymers fibres ceramics) 
B m f£l PC Preparative chemistr;y Dr G F Hayes PSO 

o 
423 t:r.l 35 P-i~H 

Ballistic assessment 
Cast double base (CDB) 

propellants 
Extruded propellants 
Gun propellants 
Laboratory services 

Adhesion and rheology 
Plastic propellants 
RubberJ propellants 

G W Stocks PSO 
R. P Ayerst PSG 

E A Baker SSO 
it A Wallace PSO 
Dr T J Lewis PSO 

iN A Dukes PSO 
~r J A nicks PSO 
P J Spickernell PSO 

291 
545 

469 
381 
202 

463 
487 
301 

~ .q- ~ MS M~H1hine shops R P Clarke PTOi 596 283 
.~ ~ 0 DO Dc"ign offices H C Turner PT01 435 
~:p ~ ~-o ~ lSWlJ : OUll-CUng worKS ue.r; J E Brown PT02 279 
~ ~ -§ ~ ~ ~ M ES : elec services dep M D Hicks Pr02 524 263 

~ Ii1 [·§h·8 ~ Pl~ C/l MS: mech services dep F H Mills PT02 582 564 
.~~ ~[~~~~m~~~IQdm~~~.~~~~~~ ____ ~~ ______ ~~~ __ ~~ ________________________ ~~ 
~ ~ § ~ 4-! Q) AO(G General ) admin A J Eley HEO 378 
~ ~ ~ A> (V) ~ ~ ~ AO/P Personnel) ff" ' G E Chapman HEO 334 
.p () ~ ~ s:: s:: m AO/S Stores ) 0 lce J C Turner HEO 336 
Q)·M .p':s·rl.M ~ 

~ ~ .C/l ~ rt ~ g 
t:r.lO 8'5i <01H 

'-"£ ~;:r&a10 
'--" ~ rJl .g Irn rf) 

*reports to D A G Eldrldge PSO 522 t in charge ln absence of deslgnated Sec Ldr 

FIGURE 2 - LINE MANAGEl\IIENT CHART FOR TIill EXPLOSIVES RESEARCH & DEVELOPM.ENT ESIJ.'ABLISHMENT 
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