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FOREWORD 

We cordially welcome the members of the U.S./Canadian 
Scientific Mission to E.R.D.E., Waltham Abbey in this Year 
of Grace 1949, and we take great pleasure in handing you 
this descriptive and pictorial brochure of past and present 
activities in tbis, the oldest explosives factory in the Kingdom, 
and of some ancient lore associated with this historic 
neighbourhood. 
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. ' . The Gunpowder Mills in 1735. 
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The ROyal Gunpowder Factog 

GUnpowder was first used' by English soldiers in war at the Battle of 
Crecy, and it is said that the gunpowder was :nade by the IlIOnka of Wal tha.!n 
Abbey for King }~dw"dl'd 1I. 

The earliest known record however relating to Waltha:n Abbey Powder:nills 
bears the date 2l1l. l,:arch, 15GO. Queen Elizabeth was on the throne, and on 
her behalf, one, John Ta.::mrorth, a gentle:na.n of substance in Wal tha.:n Abbey, 
was in treaty with lJp.rco Antonio Erizzo for the purchase of saltpetre, 
sulphur, and bow .staves for barrels. The saltpetre was offered to hi;n for 
£3. 10.Od per cwt., which he declared to be too dear; but it seems that 
Brizzo could neither accept l ess -mney nor offer earls" delivery. Ta:mvorth 
is mentioned, in certain 1rf)S preserved in the British MUseum, as the 
executor of Lady Joan Denny, ·widow of Sir Anthol\Y Dell11Y, who was Lord 
Cha:nberlain to Henry VIll and Edward VI. His na:ne also appears in the 
Churchwarden's accounts for 1563 wherein he is recorded as having given to 
the parish "T\'(enty loads of timer, r eady hewed". It is probable that he 
was the owner or :nanager of ;the powder :nills at this tble, and a :na.n of 
:na.ny benefactions. Dr. T. Fuller, in his historical writings dated 1655, 
says of hiJl "This gentle:na.n, by his bounty to the public, see:ns better 
knmm to God than to :ne, having neither heard or read of any of his na:ne in 
or near Waltham". The sare author beca:ne curate of Waltha:n Abbey in 
lG48-9, and records that "the Mills in ~ parish have been five ti:nes blown 
up in seven years , but, blessed be God, without the loss of ~ :nan's life". 

It is possible that the gunpowder brought to the Houses of parlia:nent 
by Guy Fawkes and his associate s in 16P5 was :nade at· Wal th.a.:n Hols" Cross. No 
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record of course exists as to where the conspirators obtained their :naterial, 
but it see:ns like~ that all the powder needed wou1(1 have been purchased 
:f'rom :nills in this country, as s:nuggling of such a CO:I!OOdity would be 
extre:nely risky. Considering the state of the roa.ds and the :Deans of 
transport in the seventeenth century considerable risk would be entailed in 
:ooving explosives over an::! great distazlce. secrecy would also make · it very 
desirable that it should not travel over the public highwa3' at all if it 
could be avoided. No source could have been handier than the Mills at 
Wa1tham Abbey. The mills were in private ownership, and what could have 
been easier than to convey the required quanti ties of powder down the Lea 
to its junction with the Tha:nes, and thence up the Tha:Des it~elf to the 
house in La.!llbeth, which had been rented by percy as a store, and !rOll which 
it was conveyed across the river to a second house, also taken by Percy, 
next to the parlia:nent House itself. 

We reproduce a copy of a print frexn Parrer's History of Waltha:n, 
showing the factory as it was in 1735, about twenty buildings co:nprising 
the layout. Mr. John Walton, a relative of :Mr. Izaak Walton of angling fa:ne 
and "a gentle:nan of known honour and integrity", was then the owner, the 
factory being considered the largest in Great Britain at that time. 

Power for tile Mills, from about 1739, was supplied by horses and was 
used to SOlle extent considerably later than 1770, 1.ndeed, records dated 
1791 show that double horse mills were still in use. water power had been 
introduced however, al>out 177.0, \vhen an Essex historian writes of "curious 
gunpowder mills worked by water", having an output of lOO barrels each 
of one cwt. per week for Govern:nent Service. Views of these old mills as 
they are to-d~ are reproduced. 
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Pillar Sundial presented by John Walton. 
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The Board of ordnance acquired the Mills fro:n a later Jolm Walton in 

1787, but contractell \Vi th hi:n und several of his best :nen to run the:n. 
Forty six h.2nds were then e:n:ployed. A pillar sundial, as reproduced, 
bearine Jolm ','/al ton's name still stands in front of the Old Main Offices 
inside the facto~. In 1795 the sUrrounding lands were acquired by the 
Board of Ordnance, WIDer whose direct :mnage:nent the facto~ then ca:ne, and 
the first records appear of gunpowder being sent by barge from Walt~ to 
F\U~f1eet for p~uof. 

About 1790, the powder ::lil1s at Faversha~ and Bal1incollig were in the 
hands of the Govcrn:nent, and ,rere incorporo ted with the Wal th.a::n Abbey 
Factory under General Sir W. COngreve, "COmptroller of the Royal Laboratory", 
who under date 31st December, .1799. gives an account of progress at Waltham 
Abbey V~lls, as fo110ws:-

The original debt incurred, 'i.9.:oo1.:..' .c10,000, plus new erections, repairs, 
etc., so as to set at work, £13,41+9.7 . I.Jd , :naking together the sum of 
£23,1.4-9.7.6d, was paid with interest of five per cent per annu:n out of °the 
profi ts arisillG frOOl the :nanufacture of gunpowder at Wa1 tha.:n Abbey f'rom 1st 
March 1790 to 31st Dece:nber 1795. 

Here is another entr,y:-

Report to the Master General of the Ordnance, by General Sir W.COngreve, 
dated 20./+.1811. 

Between 1.1.1789 and 31.8.1810, 407,408 barrels of gunpowder, each 100 
1bs. :nade at Waltha:n and Faversha:n, showed a profit of £2B8,357.6.oi, and 
the profit on "regenerating" 127,419:iJ barrels in the sa:ne period was 
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~53,091.11.~, . or a total profit of £341.,448.17.3;i. 

The total a:nount expended by the Governm.ent on original purchase, 
repairs, erectiona and i:nprove:nents in the 12 years 1787 to 1799 was 
£4.5, 683.2.7i. Evidently our aCCO'Wltants then were as meticulous guardians 
of the public purse as they are today !! 

The first recorded fatal explosion occurred in the POwder Mills in 
October 1665, twO :nen losing their lives. No record exists of al\Y further 
loss of life until Nove:nber 1720, when one man was killed. Since the 
Government took possession, fatal blow-ups have recurred at fortunately 
infrequent intervals, mstly in the nineteenth centur;y-. It is interesting to 
note that in 1801, after an explosion which killed nine :nen and four horses, 
a COami. ttee of the Royal Society visited the works to report on the 
possibility of danger arising frOOl electrical excitation caused by rolling 
barrels on the leather covered floors, or by the use of silk screens. 

The early part of the nineteenth century saw the acquisition of water 
power riehts, and the installation of Qydraulic presses in place of the old 
screw presses. Horse power was finally done away with in 1814, and steam 
power had, to a great extent, supplanted water power by 1870. In 1872, in 
addi tion to gunpowder,. the :nanufacture of gun cotton was started. The 
de:nand grew until it became necessary to provide more facilities, and 100 
acres of land lalOwn as Quinton Hill was purchased and a new factory 
erected there which c~ into production in 1890. The manufacture of 
smkeless powder (cordite) was co:rmenced in 1891, and for its production 
a nitroglycerine hill .ro.s erected also on Quinton Hll1. 

At the beginning of th.: present cen'tul'jr, R.G.P.F. covered 4l.li acres, 
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View of old Powder Mills , 1. 



View of old Powder Mills, 2. 
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View of old Powder Mills, 3. 



Wal tham HOly Cross 

Waltha:n, in the ti:ne of Tovi le Prude or Tofig the Proud (A".D.1035-
1(42) ytas a !Ilere wilderness, overgrown by trees, and l.lllmarked by anv" house 
or church. Its derivation is fro:n the Saxon, "Weald-ham, i.e. weald", a 
wood, and ha!n a town; hence, a village or dwelling near a wood. The 
extensive fores t of Wal tha:n covered this district, and was the favourite 
lumting resort of the Saxon Kings and later of the Nor:nans. 

The only hou~e in the neighbourhood was a hunting lodge belonging to 
Tovi, who held the high office of Standard Bearer to K:i.ng canute, and whose 
na:ne is linked with the legend of the Holy Cross and with the erection of 
the earliest church at Waltha:n. The legend, taken !'ro:n the early manu­
scripts is as follcws:-

"In the Ty:ne that Kinge canut reigned in Inglund, theare · lyved at a 
Place called Co:r..:>n1y Lutegaresbyry, in French Mounta.gue, a simple :naIl by 
occupation a carpenter and by Office Sexton of his parish to ,Vho~ on a 
Night appeared a Vision of Christe Crucfied Oo~undinge ~ that as sone 
as Day bra;~e he should goe to the Parisbe Priest, and will him, acco:upanied 
by his parishioners in sole:une Procession, to go up to the Toppe of the 
Hyll adjoyninge, and to digge, wheare (if they would beforehand :nake 
thei:nselves by Confession, Fastinge, and Praier, worthy of suche a 
Revelacion) they should finde a crosse, the veI~ Signe of Christes Passion. 
This Plaine Man, nupposinge it a fantastical D:rea.:ne, toke at first no 
great Head therof, save that he imparted it with his Wife, who also 
thoughte it but an IllUSion, Wherfore the Image appeared againe, and so 
griped hi:n by the Hande that the Dynt of the N~les re:DaJlled in his Hand 
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Waltham Abbey, with Vicar's House. 



to be sene the Daye followinge. Beinge thus pricked forwarde on he goeth to 
tho Priest and discloseth the hole ~tter: He arr~ his Parrishe, 
inpl~th his Banners, putteth on Copes and Surplas, and setteth the 

enter foremst, as his Captaine, they digge awhile and anone they find 
great Marble, havinge in it of ~black Flynt the I:nage of the crucifixe 80 
tifioially wrought, as if God himselfe (sayeth avne Author) had fra:ned it. 

Under the right Ar.ne of this crucifixe thear was a s:nall Image of the sa.:ne 
rme, a little Belle also, and a blacke 13Oo1:e conteyninge the Text of the 

l' ur Evangelists. All this they signified to. Tovi le Prude then Lorde of 
Soyle, Standard Bearer to the Kinge and his Chief eouncelor; who ca:ne 

the place in great Hast, and by the advice of ltis Gents, lefte the s:nalle 
OBB in the Church . theare deter.rvninge to bestow the greater in suche Place 
Cod should appointee Forthwithe therefore he caused to be yoked 12 red 
n and so:na.ny white K,yne, and layeth the stone in a 'NB3De, J\Y'Iling (if 

so wille) to carry it to canterbyre; but the cattle could not by an;J 
r ee be co:npelled to draw th,ytherwarde. When he saw that, he ehaunged his 

}ttynde and bad thei:n dryve toward his House at Reading whearin he had great 
1 1ighte; but still the Wayne stode ilEooveable, notwithstandinge that the 

n did their best. At the Lengthe he re:nembred a smalle House that he had 
sone to buyld at Waltha:n for his Disporte, and comaunded thei:n to ~e 

tl\Ytherward. Which Words he had no soner spoken, but the Wa:yne of i tselfe 
tuoved. Now in the way :nD.l'\Y weare healed of :nan,y Infir:ni ties; a:nongste the 
vhi ch threscore' sixe Parsons vowed their labour towarde the Conveiance of 
t.lllS Crosse and weare the first Founders of Wal tha:n Towne wheare was nothinge 
of ore but only a simple House for this Tovi to repose hi:nself at \vhen he 
~ thyther to hunte, notwithstanding that he had thereby divers Landes, as 

Wield, Ede 1:00 tun, Cetrehunt, 1.\YllS, and the hole Baronie that Goffrey of 
Wldville, the first of that Na:ne had. Now when the creBse was broughte 

thyther, Tovi co:rma.unded it to be Bet up, and whiles one by Chauw::e Perced 
t \Vi th a Nayle, the Blood issued out of the Flinte in great AbtindDllce. 

- 7 -



Ylhera t Tovi beinge grea t13 a.:nazed, fel downe and 'worshipped it, pro:niseth 
before it to manumitte his Bond:nen, to bestow possession on such as should 
serve it". 

The :u....nuscripts containing this legend are to be found in the Harleian 
3776 and ,J\ll.D. VI. Cottonian Library, British Musetl..'U • . 

The lordship of Wal~ stands pro:ninent a:nong Tovi's great possessions, 
which, in course of ti:ne passed to his son Athelstan, who, it is recorded, 
did not also inherit the excellent ~ualifications of his father - but 
"degenerated froll his father's virtues and lost a great part of his wealth, 
includinl3 WaltOO:n". V{altham. was actually taken from hill by Edward the 
Confessor, who later presented it to the Royal Earl Harold. This waa the 
original endO'\v:nent of Waltha:n, but, rich as it was, it appeared aomewhat 
insil3nificant co:npared with the confessor's foundation at West:ninster. 

The foun<la tion of the Collel3e of 'V[al tOOll was a spontaneous act of 
piety and :mmificence on the part of Earl Haro1d. History records that Tovi 
had erected a s:nall church on the site of the present one, in 1030, 
presu.:nab13 containine the Holy cross. Harold is reputed to have been cured 
of a paralysis by the power of the cross, and in thanksgiving caused to be 
erected a :rru.ch larger and !llOre dignified building on the sa:ne site between 
the years 1060 and 1115. On this Church he bestowed riches in abundance; 
caskets of Bold and silver, censers, candlesticks, vest~nts, chalices, 
altar::. and relics, the latter reputed by !:OOn1d.sh legend to have miraculous 
powers. 

Harold' s succession to Edward the Confessor as the 188t of the 88.."(on 
Kin.[s , is history. In 1066 havine successfully overco:ne an atte:npt by his 
brother Tostil3 and the King of Norway to land in the Humber and seize his 
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K1ngdom, he was hurrying ' South to deal with the threatened lanclinc; of the 
Nor.nan.s at Hastines, and caJle again to his church. It is said that, as he 

rostra ted hi~el.f in the forn of a cross before the alter, the i~nage, which 
before that ti:ne had looked upwards, bowed its hean as sien that the future 
1 ld no pro:nise . And on the field of Hastings a bow:nan' s arrow ended Harold' s 
uriaf Kingship. 

There are conflicting accounts of what happened to the booy of the King 
I fter the battle. One says that ~ was buried at WaltOOn, anotiler that 
W111iaJl refused to give up the body, and had it buried on the seaRhore; yet 

other, that Harold escaped death on the field of battle, to live the 
remainder of his days as a :nonk. The rost probable story appears t~ be that , 
h.e was buried first on the cliffs above Hastings, and afterwards :iiOved to 
Vlo.ltha:n. It is said that Hareld's :nether begged Willia:n to give her the 

ody of her son, and that it was c~rried with great honour to ','{althc.::l, where 
it was buried "in the hol\Y rode Civrche, that he let hiJl self rcre ". 

Hareld t s Church, consecrated by the Lord Archbishop of York on M~ .3rd, 
1060, was founded as a Collegiate Church under the rule of a Dean and twelve 
Qanons. 11; was therefore a "Secular Foundation" and not a Monastery, and 
or a period of il7 years the clergy lived cmd wori-::ed arong the people of 

the Parish in very 31UCh the sa..""le way as the Pal'Ochial Qlerr-y do to-day. In 
1177 however, Henry II changed the College into an AuglUtin..Lan Priory, which 
was raised, in 1184, to the Dignity of a Mitred Abbey, awl beca:ne, in due 
course, one of the richest and :nest prosperous of such institutions in the 
whole land - exe~npt, as a Royal "Peculiar", froll all l~[liz;;Jopal jurisdiction 
except that of the Pope. 

At this period considerable a<ldi hons were curried out, including the 



creation, to the east of the existing Nave, of a Monastic Nave and a 
I,Ionastic Choir, \.ith two Towers and two sets of Transepts. (Most of this 
infor:Jution was authenticated in 1937, when considerable excavations were 
carried out by experts on the site). At the ti~ of these extensions, a 
vast nu:nber of conventua.l Buildings, including provision for housing the 
Mitred Abuot the Prior and Augustinian Monks, were established. 

After the Dissolution of the Monasteries in 1542, the whole of the 
church, vri th the exception of ~~he Nave and the Lady Chapel, and al:nost aJ..l 
the conventual. Buildings, were destroyed. 

It is believed that the Nave of Harold's Foundation is that which 
exists to-~ as the Abbey and Parish Church of Waltham HO~ cross. The 
site of the original high Altar, near which tradition says King Harold Was 
buried, lies several yards East of the ros~ window in the present building. 
The rose \v..i.ndow (one of the earliest works of Sir E. Burne-Jones, R.A.,) and 
the wall. supporting it were built into one of the arches, of which there were 
four supporting the tower of the original edifice. Part of the min Abbey 
Gate\~, consisting of a large and s~ler Gothic arch, stands a little 
distance to the North of the present dool"\vay and is preserved as an ancient 
:oonu:nent by the Ministry of Works. Nearby is Harold's Bridge, which was 
probably constructed about 1370, and was so na:ned because of Ha..""'Old' s close 
connection with the Abbey. 

Views of these structures are reproduced in this book. 
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Reputed site of Harold's Tomb. 



Harold's Bridge. 



,!he Eleanor Cross 

The Eleanor Me:norial, ';'laltha:n cross, is· not to be confused wit11 

VII ) UllUl Holy Cross. The Memrial was erected by Edward I to perpetua.te 

t.l lt :Ilemry of his queen Eleanor, who died near Grantha:n in 1291. Her 

" Hly was brought to London, and a stone cross .vas raised to her ~ne:nory 

'very place where the funeral cortege rested, and Waltha:n Cross is 

11 of the renowned :oonu:nents re:naining. It stands a little over a :nile 

tward. of the ~\.bbey in the adjoining county of Hertfordshire. 
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!!!e. Ex.}?.l.osives Research and DeVelop,:nent Establishment 

In 1945, as part of the general reorganisation of the Defence 
Depart:nents tUldcr the :Ministry of Supply, the Royal Gunpowder Factory J which 
had worked to :n.ore than capacity throueh two wars and mintained Service 
supply and research in the years between, was relinquished by the Ordnance 
Factory Organisation, and closed down at the peak of its long and 
~ritorious career. 

The experiences of the war years 19.39-45 had also led ,to a decision 
to split up the A:r.J1D:nent Research Depart:nent in the interests of greater 
efficiency, and set up a separate organisation to deal with the che~cal 
aspects of expJ.c:,sives research and :nanufacture troll the funda:nental stages 
riBht up to plant-scale production. The choice of a location for the new 
EstabJ.ish.1lent eventually fell on R.G.P.F., Walth.a:n Abbey. 

The Research Depart:ncnt had been no stran~er to Waltham. From its 
inception in 1902, Dr. Silberrad at Wool,vich had enjoyed facilities at 
R.G.P.F. for plant and process research in collaboration with Dr. 
Robertson, who was then research che:nist at the facto.LJ", and in 1907 Dr. 
Robert;.;on joined the R.D. hi:nself, bringing with hill a wealth of lalow1edge 
of :Jl['lnUfactLU'in[; procedure and safety precautions hitherto lacking. He 
was knichtcu for lU3 services in World War I, and'retired a few years later, 
but co.:ne back to serve aeain throughout World War II. News of his recent 
dea th was rccei vetl \Vi th erea t regret by all who knew him. 

Dr. ~)ilberrad, the first "Superintendent of Chemical Research", had 
a ::Iluch sl;ortcr co.reer in the Departrent at Woolwich. He had been 
ai'pointt:u by the E.xplosives CO:rmi.ttee set up during the Boer War in !48\Y 
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Typical Waterways in the Factory. , 



Sensitivity Laboratories. 



, tU) 1 r th Presidency of Lord Rayleigh - "to exa:nine the causes of 
Ir I (\" V P rfor:nances of :nuch of our ar:na:aents during ' tha t struggle, and to 

, III 11 in particular, what were the best srokeless powders (i.e. 
11 11 t ) , and whether a better high explosive than lyddite could be 

I. v 1 I (tin. Silberrad in the early days engaged in a continual fight to 
I"V the depart:nent froll military interference, but in the end the 

11t, ll'Y l vuilcd, and in 1906 Silberrad resigned. Under his direction 
11 VI VI I', notable achieve:nents had been :na.de. He began with a staff of six 
III , , und for two years carried out research on propellants and high 

I. v., che:nical stability being one of the :nain ite~ examined. The 
V' lnpill nt of explosive ItS" (~ilberrad's ExplOsive) which was later 

1'1111 t. d COmposition Exploding or Tetryl, and 'the design of the first 
in the British Services containing a straight fulminate detonator 

of which lyddite shell could be success1'ully detonated, were out-

'I'h e in~ tial successes established the case for a larger establish:nent, 
I I I) '11 s:nall building containing three rooms near the Proof Butts at 

I 11 tl w t'\, the depa.rt~!lcnt succeeded to a group of new buildings co::nprising 
I1 ting laboratory block, containing analytical laboratories and a few 
I 11, roo:ns, an autoclave and closed vessel house, a rounded nitrating 
I'" I1hell bursting cell and a s:na11 p~ellant factory. These were 

'Leu in those days at a cost of £7615 !. The present H.E. laboratory 
/' ttcd up there as a :netallurgical laboratory. 

'H have gone a long way since then. On the reorganisation in 1907, 
la, 1 J • Robertson beca.:ne superintending Che:nist, 'alternate :nilitary and 

11 v 11 porsonnel were appointed as Superintendents, each for a period of 
I 1\11 Y ars, and this arrange:nent continued until 1942, when control was 

, tI vested in a scientist. There followed a rapid expansion of work and 
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staff, ana. in the ensuing years until the end of World War II tDal\Y notable 
developments in explosives and weapons further enhanced the already bigh 
reputation of the depart~nt. But the demands of thoso hectic years 
brought their inevitable lesson, and led to a division ot responsibility, 
cu1:ninatine in the for:na.tion of the Che:nical Research and Develop!lent 
Depart:nent, under which title we occupied the R.G.P.F. in 1945. OUr first 
Chief superintendent was Dr. F.J. Wilkins, who, on appoint:nent to Kinistry 
Headquarters as D.C.R.D. in 1946, was succeeded by our present Chief, Dr. 
H.J. Foole. 

Since 1945 we have been concerned in converting and rebabUi ta ting the 
old factory buildings to make them more sui table for research and develop­
:nent work, a function for which they were not origina.llJ designed. 
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Liquid Fuels Laboratories and Proofstand. 



Present main offices. 



Liquid Fuels Testing Unit. 






