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PART I 

ThE EAKLY YEA~5 CF PR I VATE O\;':-;ERSH I P 

The present Establishment at :,r,'altham Abbey occupies the site with 
the lo~gest continuous association with explosives. Just after 
\~;orld~' ar 11 the Research Establishment took 0ver from the Royal 
Gunpowder Factory which had provided a fT'anufacturing capability 
since 1787 and which, iili~s turn, was the successor to the 
earl ier privately-owned Powder Mills. No history of this 
Establishment is therefore complete without reference to the 
history of gunpowder itself. 

Gunpowder is an emotive word which conjures up a whole range of 
impressions, from dastardly plots to festive celebrations, but 
for five centuries it remained the undisputed explosive and 
propellant and, as such, it served to ch2nge '."orld history. At a 
more parochial level it is responsible for PEKiV.E ·'::;altnam Abbey 
being where it is today. 

It is now accepted from the writings of Taoist alchemists, as 
early as the 9th century, that the Chines~ ~ere the first to 
develop incendiary mixtures of saltpetre, sulphur and charcoal 
and I ate r, i n 1 044-, to g i ve de t a i led c om p 0 sit ion s 0 f the se 
mixtures. The availability of saltpetre and an awareness of its 
properties were key factors in this developffient. Knowledge of 
gunpowder then spread westwards to Europe throurh the Arab 
countries where saltpetre was unknown before the early part of 
the 13th century t>ut later beca~e knewn as "Chinese 5no\\/". 
In Europe, ROEer Bacon, a Franciscan friar, is credited with the 
earliest experimental investigations of g~npowder but he was so 
apprehensive of the consequences of his discoveries that in his 
account written . in the mid 13th century he concealed the details 
of the composition in an anagram which, surorisingly, was not 
deciphered until 1904! Despite this secrecy the co~;:,osition and 
its propellant properties became more widely known and led to 
the development of the gun, the earliest known illustration of 
which appears in a manus·cript dated 1326 by~alter de ,V,i lefT1ete, 
chaplain to Edward Ill. Twenty years later,after further deve!op­
ment, the gun was being used for the first time on the battle­
field by the English at Crecy in 1346. 



t"\lthC' u gh s omi; ~ur:po\\,der " 'as being rTi2de at the Tower of London, 
mo s t of that used in the next two hundred years was imported from 
EuroDe where Antwerp and Ha~ ~ur~ w~re the main trade centres. It 
was not unti I the second half of the 16th century that the gun­
powder industry began to eXDand, possibly as a result of the 
Cueen's Ministers advocating, in 1560, the construction of new 
PO\vder :V:ills to overcome the shortage of I:;unpcwder at a tirne of 
deteriorating international relations. 

It was at this time that the earliest link between \~'altham ,';bbey 
and gunpowder was established, appearing in the form of a letter 
from an Italian to John Tal;1\"'orth of ';lalth.s.m P,bbey concerning the 
supply of saltPetre and sulphur. The early years of the Waltham 
Abbey Mills are shrouded in uncertainty but a legend exists that 
the pO \,l,Ider used in the "Gunpo'.>;der Flot" came from Waltham ,A:!:>bey. 
I t i s k now nth at, jus t be for e t hat fat e f u I day i n 1 6 0 5 I the ma i n 
conspirators were frequent vi sit 0 r s t oJ hit e '.\ ebb s a house in 
the nearby hunting district of Enfield Chase . The powder could 
have been purchased without suspicion and then transported by 
water down the ~iver Lea to the Thames. ' ' 

The i !'7"; po r tan c e 0 f the \,~ i I I sap;:, ear s to h a v e f Iou r j 5 11 e d a s by 1 <) G 2 
1homas Fuller, the local minister) was writing in his "l-;istory of 
the ' v/or t hie s of En gland" , that more gun p 0\', d e r \\1 a s 1'1 a d e b y the 
mills in his parish "than in all En~la:1d besides". Fuller 
recognized t~at the manufacture of gunpc~der was a dan g erous 
o c cupation stating t h at t~e \ Iill:; hC\d ::'10 \;"' :1 up se ve n t : :nes in 
5 eVe n yea r s t u t wit h 0 u t the I 0 S s 0 f 1 i f e. It '.\' ash 0 Vv' eve r 0 n I y 
thr e e y ears later, in Cctober 1665, that the local Parish 
Regist~rs recorded the burials of tWO \),.'orkmen kiiled in a mill 
explosion, a tragedy which must have been v ie~ ed with so~e 
concern as it was most unusual for the cause of death to be gi ven 
i n t~e regis t ers. 

The gunpowder industry was in private ownership and the ~altham 
tJ i I I s \\'e r e nee xc e pt ion. Lit -:: i e i s known 0 f the ear I y 0'.,: ne r s but 
the names of Richard Stock and John Berisford both appear is 
"po'-,.' der.makers" in a land transaction of 16u~. Samuel Hudson was 
the powderiT.3.ker in 1669 at the time of the earliest kr:own, but 
still e x tant, title deed to the site in which details are ~l v cn 
of ' buildin~s used for the processes of "grindinge, boylj:'1?e, 
corninge and dryinge of pO\l.lder". The 1,,:ills then passed into the 
possession of the Walton fami ly in whose hands they re~ained for 
three generations. By 1735 the Mi I Is were owned by John 
Waltcn and were described in that year by John Far~er in his 
his tor y 0 f 'Vi a 1 t h am Ab bey a s be j n g " est e e r.!e d the I a r g est and 
cOir.pleatest works in Great Britain", and although no eetai Is of 
n'::inufacture are given it is ~no'.Vn t~)at the powder mi lIs were 
\V 0 r k e cl b y h 0 r s e s but t hat \P ate r power was use d for the "c 0 r n i r. ~ " 
and "glazing" engines. By 1770 the use of water power had spreQd 
to the powder mills which were then supplying "near one hundred 
barrels weekly for Government Service, each barrel containing one 
hun-dred weight". 

NEXT I SS UE , - i-i a t ion a lis a t ion of t he..':'a 1 t h ar.i Abbey ~i J 1 s . 
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PART I I 

CCVERNiV£NT OI.NERSH I P 

In the 18th century the Government had real i sed the importance of 
controll ing much of the Eunpowder production and had, in 1759, 
purchased the mills at Faversham in Kent. However, following 
statements that the "private merchants can make better powder 
than the Government and that they can make it more cheaply" the 
Pr imeMin i ster, Pi tt, was about to recorrrnend the sale of the 
Faversham 1vlills in 1783, back to private enterprise! 
Representations were made, through the Master General of Ordnance 
by Major William Congreve, who was Deputy Comptroller of the Royal 
Laboratory at Wool~ich, to show that Govern~~nt manufacture did, 
i n J act, y i e j d a pr () fit, and t hat) i f t his pro fit we rep r 0 per 1 y 
expended in improving the mills, it would be possibJe to make a 
powder which was more · powerful and more durable than had ever 
beerimade previously. Fortunately and justifiably as shown 
lat~r he received a sympathetic hearing and not 6nly were the 
Fa'i erS;lam Mills reprieved but negotiations were opened with yet 
ano-::her John Vial ton for the purchase of the V,i 11 s at Wal tham Abbey. 
\Val ton's I\.';i 11 s were purchased by the Government in October 1787 for 
lI0,OOO and placed under the control of Major Congreve who expended 
a furtr.er 1:.35,000 on improvements and enlargements as the Mills 

. were in a state of !1eglect. By 1811 Congreve was able to justify 
his actions by pub!ishing a statement of savings arising from the 
ma~ufacture of gunpowder at the Royal \~ills. Betwe'en 1789 and 1810 
407,408 barrels of powder, e'ach of 100 Ib were produced at 
Faversham and Waltham Abbey. The savings to the Government, being 
the difference between the meichants price and actualc6st i 

amounted to l288,357 6s Od. Taking the ~~Itham Abbey Mills alone, 
even after deducting 1:.45,000 spent on the mills, a saving of over , 
l50,000 was made. Much was also done at this time to improve the 
quality of the powder produced and Congreve demonstrated the 
improvements by trials on Marlborough Downs where ID-inch shells 
were fired by 9 1b Jots of powder from different makers 
including six private merchants. That from the Royal Gunpowder 
Factory at ~altham had the greatest range of 4,430 yards 
exceeding its closest rival by 160 yards and most of the others by 
over 500 yards. 
During the Napoleonic ~ars the annual gunpowder production mounted. 
By 1809, 20,000 barrels were produced, by 181121,000 and by 1813 
it had rIsen to 22,000. After Wellington's victory in 1314 every 
effort was made to decrease output and only 10,000 barrels were 
produced~ On Napoleon's escape from Elba in 1815 powder 
production was maint~incd but, after Waterloo, ouput was reduced 
drastically to 3,000 barrels in 1816 and to 1,000 barrels and 
less in 1819.and the following years. Employment in the factory 

.. _had been 2.50 in 1813 but by 1822 the figurp was down to 34! V,'altham 
' Abt><?y survived this contraction but the other Government factories 

at Faversham and Ballincollig'in Ireland were sold back into 
private ownership. 



, 

Detai I s of the processes for the m3king of gunpowder were glVen in a pamphlet by :\/~ajor Fraser Baddeley t:ntitled "The \oianufacture of GlJnpo'Wder, as carried out at rhc Go\'er~ment Factory, 'y,'altham /\bbey" which \\.'as published in 1857. It is significant that this pamphlet, and by irr,plication the \\.ork by the ,\altham V.ills, could have influenced world history. At the start of the ,-\rnerican Civil \;! a r 0 n I y t h r e e pow d e r m i I I s are k [10 ..... n to . r, a ve bee n i n e xis ten c e in the Southern States. :\'ajor George V.ashing'(on Rains was given the task of supplying the Conf~derate Army with gunpowder and it i s r e cor dE: d by him t hat he had the "g rea t good I u c k" to come by Baddele)"s Pamphlet. Both Rains himself and the United States Ordnance V anual of 1862 express the opinion that "nobody [T,Jkes better powder than the British". The one drawback of EaddeJey's p am phi e t i s t hat, w h i 1st i t g i ve s pr (: e i sed eta i Iso f a J I the processes, it contains no drawings of machinery or equip~~nt. Major Rains however, lTanaged to obtain the services of a James Wright, the grandson of the first Storekeeper of the ~altham :'vdlls, 'who had emigrated to Tl::nnessee. Kains wrote: "But one r:1an -:Wright- could be found in the Southern States who had seen the making of gunpowder by an incorporating mill; he had been a workr:.an in the "': 0.1 tham Abbey Mi 11 in England I wa~ rr.uch indebted to his knowledge and experience". But the Royal Gunpcwder Factory appeared to have been backing both sides for it is known that ,';ntoine Biderman and his nephew Lamnot du Pont s both of the large ~orthern powder company of Du Pont, paid separate visits to Waltham Abbey before the Civil War. 
~"1e n t ion has bee n ma de 0 f the a c cid en t a I ex plo s ion s re fer red to b y F u 1 I era n d the fir s t fat a 1 a c cid e n t. ,.; I t h 0 u g hot her e x plo s ion s did occur in 'the era of private o\vnership very little is kn0wn about them, but from the time the Government tock over the Mills the records of explosions are virtually complete. There was a c h an g e 0 fat tit u d e from 0 n e 0 fin e v ita b i lit Y 0 f e x plo s ion s too n e of understanding why they took place. In the early years of government ownership regulations were made tighter and precaut­ions were introduced whenever they were seen to be necessary 3.nd a d v ice was sou g h t from the I ea din g aut h 0 r i tie sin the co un try • Explosions in the incorporRtin.g mill were frequent but not usually serious because the "gree.n" charges had weaker explosive power and did not damage the machinery. It was in the later stages of manufacture that the possibility of a serious explosion was greatest. The first of these occurred in 1801 when a eorning h 0 use blew up k i I I in g n i ne rr.e n and f 0 u rho r se s • Aft e r t his incident an approach was made to the ~oyal Society to suggest the be s t f I 00 r co ve r i n g san d a vis i t was ma de tot hem i I I s by a par t y which in~luded the President, Sir Joseph Banks, Count Rumford and Henry Cavendish. Their report stated that there was no hazard from "e 1 e c t r i c a I ex c ita t ion sin the pr act ice 0 fro I I i n g"'-ba r reI s on , f I 00 r 5 co ve red i n hid e nor from the use 0 f s ilk d us tin g screens", but recof'nrr.ended the use of painted floor cloth to co,-er the whole floor. In 1893 after an explosion in a building in v .. hich granulated powder was being pressed hod caused tbe'-loss of nine lives, there was serious publit: concern. The Press was critical and questions were asked in the House of ,Corrmons. The report of the Committee of Enquiry, which included Lord Sandhurst and Sir Frederick Abel, can be said to be the basis of modern safety practice in explosives ~anufacture, for not only did it indicate the probable cause of the incident, but it discussed at some length the deficiencies of procedures ~nd regulations. . . . . . . . . . . . . . . . . . . . . . . . . . .. . _. . . . . . . . . . " ... -. . . . . . . . . . . . . . . . . . . , ' .... 

_.'IN THE NEXT ISSUE: The Thi rd and Final Chapter wi 11 deal wi th the , i 'ntroduction of alteinative explosives and ' subsequent decrease i n 'the i rr. p 0 r· tan c e and production of er Li n p C"' .. , cl l' r: \ h " r I (' c " r ,.... _: . ,. r , _ - - .. 
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FAi~ T j I ! ,up TO n:E PRESENT DAY 

For centuries the entire production of the Factory had been gunpowder but by the middle e£ the 19th century theie was growing interest in two new explosives : guncotton and nitroglycerine. 'Gunc ,otton had been made by Schonbein of- Basle in 1846 by the action of ' nitratin1:; acids en cotton ~ and a plant for its production was " s'et up atfaversr.arn, new once again in private hands . Unfortunatel y , a serious explosion destroyed the plant and following explosi ')ns else \v here in Europe little interest was sho\\' n in guncotton except in Austric: where the processes ' were improved. 50 much so that the Austrian Gevernment offered details to the British Government and Frederick /\bel, the War Office Chemist! was instructed to examine these improvements. Abel corrmenced experim­antal production at i~ialtham Abbey in 1863 according to the Austrian recipe. Later; he developed his own process for pulped gun~otton \\'hich could be compressed into any desired shape suitable for use in mines and torpedoes or for blasting purposes. In 1872, hE was aut h 0 r i sed t 0 set u pap 1 ant 1. 0 P r (, d u c e / 5 0 ton say (' a r. E 'y' e j') t u al I y this plant proved to be inadequate to meet the ever increasing ' de~an~ and anew site on the southern side of Waltham Abbey was ~cq~ired - the South Site. 
' 'In' 1872 Colonel Younghusband, th2 Superintendent of the Royal Gun'powder Fac:tory wrote: itA great future may fairly be anticipated for Guncotton. As regards safety in manufacture, storage, transport and use, i t i sun r i v a lie d b y any 0 the r e x plo s i ve, w h i I e i n power i t has' not been surpassed by any substance with which it, has been -comnpared". 
' Nitroglycerine, a liquid explosive, first made by 50breroin 1347 by the action of nitrating acids or. glycerine, was the sub,iect of 'much experimentation by Nobel but after several accidental ~xplosions its importation and manufacture were prohibited by many Governments. Nobel " s experiments were directed , to'.vards making nitroglycerine more easily handled than it wasir: , its liquid state and 0 n e pro d u C t he p rep are d was a m i x t u reo f nit r 0 g 1 y c e r i ne! guncotton and camphor. At tni s point Abel took up the action for the Government and made a i'Tlixtur~ of r.itroglycer,ine, guncotton and mineral jelly \vhich gave promising results. This mixture which could be made into () charge of cords or rods received the nafT'e cordite. In 1:;91 a ni1rogiycerinc' :;lant was erected at the Factory together with the necessary bl'ildings for the making'of cordite. A seco~d plant was built shortly afterwards and during the Bo~r War the production of nitroglycerine was about 18 tons a week. Mo d i f i cat ion s tot h e 0 rig i n alp r 0 c e ~ se s we rei n t rod u c e d for a I I three products; euncotton, nitro~!ycerine , and co~dite, and for cordite there were variations in the ingrediints. Produc t ion of cordite was about 40 tons pc;:r week ,i;) 1907 but at th~ height of the 1914-13 war it was about 64 tons per week. 
The time between the wars \l,;erc lean years for the Factory but even with a depleted staff research continued and improvements made , including the introduttion ' of ' nitroguanidine, or picrite, into the cordite to l~ssen flash and s~okc. Also a ~olventless process, which was safer and eliminated a drying stage was introduced. A J t h 0 u g h ,Co J 0 n e I You n g h u s ban d had s r 0 ken i n I 87 2 0 f gun cot ton i r. such glowing terms this did not prevent the search for other explosi yes. Abel comes back on to the scene again for it ~as he who suggest.ed "picric powder", a mixture of saltpetre and ar.rnonium 



., 

picrate, and arranged for its manufacture at \~/altham Abbey. 
TNT, probably the ~ost widely known hi g h explosive, is r::ade by 

the act ion 0 f nit rat i n g a cid son t 0 I u e ne, but 1 a I t h 0 u g hit c arT' e 
into use in the British Services · in the First World \'/ar, it was 
not until 1933 that it was r.1ade at the Royal Gunpowder Factory. 

At this time the Factvry was 3 production unit, whilst at the 
Research Depart~ent at ~oclwich, work was being carried aut to 
improve old processE:s and to introduce n'2W explosives. Cne line 
o f res ear chI e d tot heR::! se Cl r ch 0 e par t rr.e n t Ex plo s i ve - RL X , and 
plant, for its ' production ,-vas set up at \~altharr. i\bbey in 1938 . RDX 
or cyclotrirr.ethylene trinitrarnine, has been called the higl: 
'=xpiosive of World V/ar II. It is therefore sienificant that for 
th~ first years of the war the ~altham plant was this country's 
sole source of production , 

A s t h ~, war con tin u c d soot her 0 r d n an c e Fa c tor i r; ~ too k c v ~ r the 
production of the various explosives and the con~ribution of the 
Royal Gunpowder Factory decreased , In the winter of 1940-41 an 
enemy land mi ne put out of act ion the last of the gunpowder ·mi 11 s 

" and the production of gunpowder which had given the facto,y its 
nan:e was not resumed. Towards the end of 1943 n,o ·st of the" plant 
was being run down and on 2~th July, 19!t5,the Royal Gunpowder 
Factory was formally closed after nearly 16G years. 

: How eve r i n 1 9 Ij. !J. the f act 0 r y ' s i t e had bee n sur ve y e d an.d a 
report submitted recomnendinguse of the site as an Experimental 
Station of the . i\rma!r.~nt Research Departrr:ent at \Voolwich. On the 
1st of October 1946 there came into being the Chemical Kese::trch· 
and Development Departrr·ent with a nucleus of ' scientific s 'taff .. 
drawn fr6m the explosives and. propellant branches of the Ar~a~~nt . 
Research· D·epartment. Thus the link with Woolwich which had begun 
with Sir William Congreve, was continued. .. . 

In · 1947· the name of the department changed to the Explos i yes 
Research and OeYeloprr,<:!nt Establishment. Conversion of , the factory 
site to the new Establishment was an. irrrnense task but · ' gradually 
rehabilitation proceeded. The first prograrnrTle of · the new 
"Establishment was divided into eleve:, it c ms each ;)f \vhic h wa:; a 
d i 5 tin c t b r 2 n c h 0 f res ear c h I~ a v i n ga d ire c t re! a t ion s hip t 0 

Service problems: Liq8id Propellant Systems, Plastic Rocket 
Propellants ., Colloid::J.1 P..ocket Propellants, High Exolosives and 
IntE:rmed'iat~s, II~itiators, Chemical Engi;leering, Small ,~ r~s and 
~~ortar Propellants, ~/;atcrials, Unorthodox Propellant 5ystef'1!:, and 
I\ncillary Chemical Services. 

But change h.as !lever been far from the Establishment's 
actiyitiesand the passage of time has seen !tin six d i ffcr2nt 
Ministries \vith the nurr;ber of branches increas i ng in the 196 (: 's 
(9 in 1963) and decreasinG in the 1970 ' s reflecting :he changes 
i nth 0 sea c t i v i tie s . F \) I 1 ow i n g the for ma t ion . 0 f d. j 0 i n t 
Establishment with the Rocket iVotor Establishment a.t Westcott in 
1 9 7 3 are 0 r g ani sat ion in I 9 7 71 e d to the . c rea t i v n of P ER~~E ~ 

Even now . change is once more in the air ~ but as Churchill 
stated in his History of the English Spe~king Peoples - "The 
future is unknowable bllt the past should ~ive us hope" . .. 

19th August 19~, J . 
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