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Nitro-glycerine washing house, South Site, 

Walthan1 Abbey Royal Gunpowder Factory, Essex 

SrlJART FOREMAN 

7his urlicle presenls Ihe ( esllils of {/II archaeological SUrl'ey of (h e Ime 19lh- cel1 lury Quilltoll 

I~I:I Ill1fO-glycertlle -" 'US /illig hOllse al Walthalll Abbe)' Roval GUl1pOll'der Fac(ory, carrie(i oul ill 

/C)C)(j III (l(II'(I/I('e .uf (h e rede l'e lUpl1lell 1 01 RGPF Soulh S ile. Th e building is rel1larkabh' II 'el/

prc:.I'el : l~ e( ~, r~/(IlI1lng 1I. /(/~·lY illlemal ./ixllIre.l' ul1dli([ings J i'ol11 Ihe (urn o/ Ihe cenlllry. As l){lrl 0/ 

til( ./11 ,\ ( ~ 0 ve /lll11 e ll.' U )I dllelucwry , (/nd (/.1' I he only standing cxwnple of its I Fpe in I he cOUnll')' 

llie II'(/S/lIl1g house IS a 11l0 111111U' 1I1 of /1w iol1al imporlunce. . . ' 

I NTROf)UCTION 

Waltha,m Abbey Roya l G unpowder Facto ry 

(RGPF) comprIses three sepa rat e sites beside 

the Ri ver Lea: No rth Site, Lowe r Island 

Works and South Site (N G R : TQ 383 19960 

Figure I), Latterl y used as a gove rnment 

I~esea rch es ta blishment , the co mplex was 

(lI1all y closed on 30 June 199 1. A n intensive 

survey of N orth Site by the Roya l Commis

sion on the His to rical M o numents of 

England (RCH M E), / in associa ti on with 

Engli sh Heritage , cu iminatt:d in the schedul

ing of a large part of the former wo rk s as a n 

ancie~lt monument and the li s ting of 2 1 

buI1dll1gs . The Minis try of Defence ( M oD) 

set up a Steering Committ ee to exam ine a 

suitable re-use fo r No rth Site, These effo rts 

resulted in the announcement of a maj or 

grant from the He ritage Lottery F und in 

October 1996, intended to allow the deve lo p

ment of the s ite as an interpreted landscape. 

DUring the intensive survey of North Site, 

the RC HM E al so compiled low leve l 

records for 12 of the more significant b uild 

ings on South Site2 Among these a re three 

circul a r , timbe r buildings dating from the 

1890s, including the nitro-glyce rine was hin g 

house, a mixing hOLl se and gunco tto n sto ve 

which are thought to be unique su rviva ls i~ 
Britain. Similar stnH.: tures form erl y s tood 

on North Site , but these are no lo nger 

ex ta~lt. Essex Co unt )" Co un cil Archaeo logy 

SectIOn had gra ve concerns ove r the long

lerm survival fo r the buildings on So uth 

Site, in partic ul a r the exceptionally wcll

preserved washing ho use. A recording 

projec t was therefo re initiated by the Field 

Archaeology Group of Essex C ounty CO Ull

cd. The results presented below will assist in 

any future reconstructi o n o f the was hing 

house on N o rth Sit e, 

SURVEY METHOD 

The washing house wa s surveyed 111 pla n 

and section using a Zeiss Rec Elta 15 to tal 

sta ti o n theodo lite . Deta il po ints were plotted 

a nd drawn at a sca le of I :50 . C ross-sectio ns 

of the entrance tunnel and each conduit 

tunnel were drawn at a sca le of I: 10. Profes

sio na l photographic coverage o f the interior 

and exterior o f the building, including video 

footage,. was commissioned to complement 

the eX lst l11 g R C HM E photographic archive ] 

All a rchi ve drawings , digita l data a nd 

photograph ic m a teri a l will be held in the 

Essex Record Office (ERO), with copies 

prOV ided to the Essex Sites and M o nument s 

Reco rd (ESM R) and the National Monu

ments Reco rd , Swindon (NMR). 

HISTORY O /;TIIE SITE 

The R oya l Gunpowde r Fac to ry a t Waltham 

Abbey (Figure I) was a major centre of 

gUllPowder production , and la tterl y chemi

ca l-based explosives manuf~lc ture, for mo re 

than 300 yea rs. There is d ocumentary 

eVidence that gunpowde r was being 

produced a l No rth Site by the mid-1660s. 

The mills we re acquired by the gove rnment 

111 1787, and expanded g reatl y as a res ult of 

the demand for powder generated by the 

Napoleo nic wa rs, After a period of 

retrenchment from the 1820s, the RG PF 

returned to prominence in the second half 

of the 19th century, playing a leading rol e in 

technica l inn ova tio n, mee ting demand for 

ca nn o n powders for guns o f eve r-increasing 

Size, a nd manufac turing moulded powd ers 

III large C]uantities 4 

In the later 19th century, expe rime nts with 

chemical-based ex plosives revo lutio ni sed 

military propellant s , Guncotton , and la te r 

cordite, w hich wa s a ble nd of gunco tton wi th 

nitro-glycerine, were particularly impo rtant 

111 the development of British service ex pl o

Sives, T he g rea tl y increased power of guns 

using co rdit e led to gunpowder being large ly 

di spl aced by the end of the century as the 

princ ipal military propellant. Wa ltham 

Abbey RGP F in the la te 19th and early 20 th 

centuries was a cc ntre of inn ova tio n. Senior 
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FiKllre I , 
Nitro-glycerille 
\l'ashillg hOllse. SOll th 
Site. Waltha/J1 Ahhey 
Roml GUllpo\l'der 
Factory ( RGPF). 
Essex, S ite lo('{ttioll, 
Dr(1ll'1I h i' Ellell 
Heppell ( ECC FAU) , 

stafr a t the factory produced a number of 
technica l papers and official manuals a t this 
time which had a world-wide influence on 
explosives manufacture, s 

Backgroulld to the adoption O/gllll cO IIOI7 , 
l7itro-glycerine and cordite 

Guncotton , which is created by the action 
of a mixture of nitric and sulphuric acid on 

I ESSEX I 
essex 

.. ~.~. 

A Sewardstone Road I 
N 

A 
Reproduced from the Ordnance Survey with the 
permIssion of HMSO . Licence LA76619 

cotto n6 was discovered by Professor Schoo 
bein of Basic University in 184G, It was 
in ves tiga ted by Sir Frederick Abel as a 
potential British service explosive from 
1863. and was first manufactured on a large 
sca le at Waltham Abbey from 1872, By the 
1880s, the military demand fo r guncotton 
co uld no longer be met by the o riginal facil· 
ities on North Site. In ord er to increase 
prod ucti on capacity, a new, purpose-buill 



fa l:tory was es tabli shed o n land purchased 

on Quinton Hill in I gg5 , known as South 

Sil l! . The fa ctory was comple te by 1889, and 

hcgan product ion in 1890. 7 

The exp losive propert ies of nitro-g lyce rine 

wae first di scove red in 1847 by th e Italian 

dlcmist Professo r Ascanio So brcro , who 

callcd it riro-gl yce rine . In Ig63 , A lfred 

Nobel introduced it to Norway as a blasting 

agent , but it proved too dangero us in liquid 

state for practi ca l purposes . A rte r a lo ng 

series o f experiments, N o bel discovered that 

when hl ended with a s uit ab le stable a hso r

hent materi a l, nitro-glyce rine co uld be 

stored and used safe ly. Nitro-glycerine 

hlended with ' kieselguhr' was pat ented as 

·Dynamite'. Nobel late r succeeded in rep la

cing the kieselguhr wi th an exp los ive absor

bent and in 1875 he pa tented ' blas ting 

gelatine', the mos t powerful fo rm of which 

wnsisted of 93'1., by weight of nitro-glyce r

ine and 7% by weight of so luble nitrated 

cellulose (gelatinised) B 
In 1889 , Abel and Dewar patented a new 

explosive , 'Cordite ', which was a blend 

consisting of 5g% nitro-g lyce rine, 37% 

gunco tton and 5% mineral je ll y.'! Only two 

yea rs later , in 189 1, Cordit e was ad opted as 

the propellLlnt fo r the .3D3 cartrid ge 1'0 1' the 

British Army 's new Lee-Enfield rifl e, "1 a nd 

rapidl y replaced gunpowder in large bo re 

armaments . 11 

NilJ'o -g lyccrillc 111([lIuj(lctllrc (II Wal thulI/ 

Ahhc)' RC PF 

The fo llowing account briefly summa ri ses 

the processes of nitro-glyce rine manu fac ture 

in use at Waltham Abbey RG P F at the turn 

of the century, cove ring the washing a nd 

filtrati o n processes in more detail. The 

manufacturing process IS usefull y 

summarised by Figure 2, which is a sche

matic diagram o f the Quinton Hill nitro

glycerine plant as rebu ilt aft er the di sastro us 

exp losion of 1894 (Figure 3) . The onl y 

majo r difference between thi s plant and the 

plant built at Edmonsey M ead, o n North 

sit e, the following yea r, is that the eleva ti o n 

required to run the nitro-glycerine between 

the ho uses by gravity was gained by use of 

the natural s lope of the gro und , rather than 

a lift. More complete account s ca n be found 

in the technical papers and officia l ma nual s 

written at the turn of the century, o n which 

thi s description is based,1 2 and in the recent 

RC H M E report. 13 The descripti ve sect io n of 

thi s report includes a de tail ed discussion of 

the plant survivin g in the was hing ho use . 

The nilralillg proccss (see FiKlIrc 2) 

Nitro-glycerine is formed by the nitra ti on of 

glycerine in a mixture of nitric and sulphuri c 
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acid. The acids we re initi a ll y tran sported by 

the site narrow ga uge ra il way sys tem to the 

acid store ta nk (A). A mixture of the two 

acids was moved by compressed air fr om 

the ' ac id egg' (8 ) into a tank in the charge 

ho use (C) (Figure 4 , 477). A second tank in 

the charge ho use contained g lycer ine (D). A 

charge cons ist ing of I0 541b of nitric and 

17851b o f sulphuric acid were run d own by 

gra vity into the lead nitrating vesse l (E) , in 

the nitra ting ho use (Figure 4 , 476, 477) , 

where the acid mixture was cooled to 16°C 

by passing water o r brine through coi ls in 

the base of the vesse l. The g lycerine was run 

down from the charge ho use to a storage 

lank in the nitra ting ho use (F), then sp rayed 

into the base of the nitratin g vessel. As 

there was a danger of explosion if the 

temperature of the mixture was too hi gh, a 

'drowning tank ' (G) filled with co ld water 

was placed below the nitra ting apparatus , 

into which the cha rge could be emptied if 

the temperature rose a bove 22° c.I ~ 

After nitrati on , the charge was draw n off 

through an ea rthe nwa re cock, into a 

'sepa ra tio n ta nk ' (H), where the nitro

glycerine was allowed to di sp lace to the 

surface, forming a layer about 4.5in (O.llm) 

thick. The nitro-g lyce rine was run into the 

pre-wash tank (1) Hnd was hed fo uJ' limes in 

water, the las t time usin g wa rm soda so lu

ti o n . The pre-wash waters were run off to 

the 'wash wa ter se ttling ho use' (Figure 4 , 

507) where any residual nitro -glycerine was 

removed a nd returned by hand to the pre

was h tank. IS The waste acid s we re drawn 

o ff from the base o f the separato r tank 

through a second ea rthenware cock, and 

run down to the 'afte r sepa rating ho use ' 

(Figure 4 , 475) fo r recycling (J- Q). 

In 190 I, a min o r explosio n occurred in 

an ea rthenware cock in No . 2 Nitra tion 

H o use (Figure 4 , 476) at the South Si te 

pla nt. Although little damage was done, 

the incident enco uraged the factory's s uper

intendent , Sir F rederick N a than , and 

others, to develop safe r manufact uring 

met hods. The resulti ng 'N a than-Thomson

Rinto ul process ' introd uced a number of 

impo rtant cha nges including substantial 

cha nges to the nitrating appa ra tus. 

The Na than-Th omson-Rinto ul plant 

ins talled in No. I Nitration H o use at Quin

ton H ill in 1903 was designed with the a im 

of simplifying the prod uc ti o n process and 

removing the m o re dangerous operations 

entirely wherever possible. In particular, it 

had a lways been recognised that the use of 

earthenwa re cocks for drawing o ff separa ted 

liquids a t va rio us s tages o f the production 

process was a so urce of co nside ra ble danger 

'owin g to the poss ibility o r friction being se t 

up between the body of the cock a nd the 

key, when the latte r was man ipulated , 
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should a ny forei gn gritl y substance be 

present ,. 16 A new separation technique was 

devised in which the nitro-glyce rine was 

floated to the top of the separation tank on 

the surface of an incrt, heav ier liquid . Wa ste 

acid was used fo r thi s purpose. The nitro

glycerine was thus pu shed ove r the ed ge o f 

the tank and into a gutt er co nnec ting the 

' nitra tor- separat o r ' to the pre-wash tank. 

The 1I'(lsliing (fl1djil/ering process 

The pre-washed nitro -g lyce rine charge of 

about 750lb was run , by gra vit y, down lead

lined gutters to the wash in g house (Figures 

4, 483, and 5), where two batches co uld be 

washed at a time . The g utter rested o n 

wooden tres tles where it c rossed ope n 

ground. It co nsisted o r an inne r and o ut er 

lead jac ket , be twee n which warm wate r 

could be run when necessa ry, to prevent the 

nitro-glycerine from freezing . Earl y gutte rs 

were protec ted fr o m the weathe r and dirt by 

a V-shaped timlx:r cove r, but thi s was late r 

replaced with a canvas cover, pe rma ne ntl y 

attached on one side and laced d own the 

other to allow access for cleaning. The sc ru 

pulo usly observed safely regulatio ns 

demanded that after a c harge had been run 

d own the g litter , it s full length sho uld be 

wiped down with a flannd cloth , in the 

direction of the washing ho use , to rem ove 

any traces of nitro-glycerinen 

The washing was ca rri ed o ut in two lead

lined wooden barrels (R) , suppo rted o n 

raised platform s in the washing ho use. 

Before the charge was run down, so me 

warm soda so luti on was sent d own the 

gutter from thc nitrati o n ho use to the 
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washing tanks. Thi s was immed iately 

fo ll owed by the nitro-glycerine charge, and 

the n by some more warm soda so lu tion. 

The nitro-gl yce rine was was hed three times 

using warm, weak soda so lutio n , a nd once 

using water, to remo ve a ny remaining 

traces o f acid. The was h water was kept 

co nstantl y agitated by means o f compressed 

air, injected into the tank thro ugh a m ova

ble pipe, laid around the bottom. The 

warm soda so lu tion , and soft e ned and 

Altered water used in the washing process, 

were supplied from the main supply tank s 

in the charge ho use . IS 

The washing tanks were prov ided with 

two cocks; o ne at the base fo r drawing off 

the nitro-glyce rine and o ne at a slight ly 

hig her leve l for draining the wash-water 

(Figure 6). The wash-water was drained o lT 

us ing a sa ucer-shaped 'sk immer dish ' 

co nnec ted by a rubber pipe to the .wash

water drainage cock . The skimmer di sh was 

rai sed and lowered by hand , using a coun

terweight pulley sys tem attac hed to the 

o utside o r the building . Earlier types were 

o f lead, but late r designs we re li ghter, being 

made o f bra ss, covered with rubber cloth. 

In the earl y fa c to ry, lead splash sc reens 

were fitt ed around the tops o f the washing 

tanks.1 9 By 1903, hoods of rubber cl o th 

were provided instead , each co nnected to a 

funnel passing o ut through a hole in the 

roof. A compressed air jet could be inse rted 

into the funn el to fo rce the fumes o ut o f the 

building. A rectangular drowning tank (S), 

kept fill ed with co ld water, was placed 

below the was hing tanks. If the wash waters 

exceeded 50°C, the charge could be made 

safe by re leas ing it into the tank 211 

Fig llre 3. 
RGPF SOIl/ii Sil e. 

Dall/age /0 /lie 
orig illal Qllill/Oll Hill 

lIi/m-g lycerille 
lI'asliillg liollse ( hllill 

ill 189 I ) ill llie 
lIfiemllllli of" llie 
eXjllosioli of" 7 M ((y 
1894 ( Iookillg 1I0r/li ) 
(M OD pitologmjlit ) . 
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Sitc of the After Separating House (demolished 1903- 4) 
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Junction How;e/Covered Way 
Mixing House NO.5 
Mi xing Ho use No.6 
Dry Guncotton Store 
Latrine 
Reel Stove 
Mud Washing Shcd 
Wash Water Settling House 

After washing. the nitro-gl ycerine charge 
was filt ered to remove an y remaining water 
or flocculent matter. This process was 
usuall y carried out in the washing house. 
The nitro-glycerine was run by gravity from 
the washing tanks, via an earthenware cock 
a nd an indiarubber connecting tube, into a 
lead lined wooden filtration tank (T). Tile 
filtration tank was supported on a platform 
at a lower level than the washing tank s. It 

Box House 
Siore 
;\cetone Store 
Box Ho use 
Sorting House 
Press 1·lo use No.9 
Cordit e Tray Siove 
Police Hut 
Sea rchers Hut 
Dining and Shifting Rl)OIll 
Llrlh Closet (F.C) 
Bo ile r Iiouse and Dynamo 1·louse 
Landing stage 

had a cover, rierced by a brass tube wilh 
the top end open. The bottom end of the 
tube was sealed with wire gauze attached to 
a solid metal rin g. A flannel bag filled with 
salt was placed on to p of th e gauze to act as 
a filter. The nitro-glyce rine was run into Ihe 
top of the tube and through the salt in 
order to absorb all Y moi sture, and filter oul 
floccul ent matt er. It then passed inlo the 
bod y of the tank , frolll where it could be 



drawn off through an ea rthenwa re cock. 

The sa lt bag was rep laced dail y, o r mo re 

orten if necessa ry.11 
Procedures fo r dealing with the nitro

glycerine charge after filtration underwent 

some cha nge between 1894 and 1904. Before 

the disastrous ex pl osio n o f 11)94 (see below), 

the nitro-glycerine was run down a lead

lined gutter from the was hin g house to the 

nitro-g lyce rine sto re, whe re it was kept in a 

tank until required for blending with 

gunco tton. After the explosion, howeve r, 

the prac ti ce at Quinton Hill was changed so 

that liquid nitro-glyce rine wo uld no longer 

ha ve to be sto red. Instea d , the charge was 

run d own a gutter to the weighing ho use 

(Figure 4, 485, 486) , where it was weighed 

and immedia te ly 'poured-on ' a charge of 

guncotton contained in a tin box 21 The 

res ulting 'cordite d o ugh ' co uld be s to red in 

re lative sa fety, o nce it had passed the Abel 

hea t test for sta bility. By 1900, the nitro

glycerine was dra wn directly from the filtra

tion tank into a su itable vesse l placed o n 

sca les for weighing. The charge was then 

run d own to a ta nk in the mi xing ho use 

(formerly the weighing ho use) (U) (Figure 4, 

485, 486) and immed iately 'poured-on ' 

guncotlon .13 

Under the new Nathan-Thomson-

Rintoul meth od , adopted in 1903, the 

filtration process was moved out o f the 

washing ho use and into the mixing ho use. 

A new type o r plain lead filtra ti o n tank 

was introduced . It had a perforated , fixed 

fal se bo ttom , and used sponges sewn up in 
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flannel instead o f the sa lt -fill ed filter bag. 

The LIse of a burette to draw o ff the nitro 

glyce rine from the filtration tank , in place 

of the dangerous earthenwa re cock , 

allowed the charge to be accurately 

measured rather than weighed. It a lso 

meant that the nitro -glycerine co uld be 

po ured from the filtration tank direct ly 

o nto the guncotton charge . By this date, 

the guncotton was carried to the mi xing 

ho use in rubber-lined canvas bags rather 

than tin boxes 24 Nitration plant of the 

Natha n-Thomson-Rin to ul design was 

insta lled in No. I Nitration HOllse in 

1903 ,25 but it is not clear whether the new 

filtration pla nt was eve r used in the was h

in g ho use at Quinton Hill. A photograph 

taken in 1903 shows the Nobel-designed 

filtra tion plant still in place (Figure 7). 

Contaminated was h walers were drained 

from the washing tanks in to a lead-lined 

gutter, a nd run by gra vity to a store tank in 

the was h water sett ling house (V) (Figure 4, 

507). Any residual nitro-glycerine was 

a ll owed to se t tie to the bottom of the 

se ttling tank (W). This was then drawn off 

into rubber buckets and ret urned to the 

preliminary washi ng tank in the nitrating 

hOllse. The mud from the se ttling tank was 

removed each week, washed to remove a ny 

remaining nitro-glycerine, then mixed with 

paraffin and burnt 26 The wash wa ters we re 

dra ined into a la rge setLIing pond, which 

se rved a ll of the nitro-glyce rine houses, and 

which was bl own up every Saturday with a 

d yna mite charge (X) 27 

Figure 5. 
RGPF South Sile. 
Vie ll' of Ihe Quill/on 
Hill ni/ro-gl)'c:erille 
/aCio ry ill 1903. 
( Background: 
IIi/rating houses and 
c:/wrge house. Cel/t re: 
Iv((shil/g hOl/se. 
Foregrol/nd: jl/lle f iOIl 

house, covered lI'ays 
alld 1I'((sh waler 
gUllers) (MO D 
pholOgmph) . 
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Fig u /' (' 15 . 

p u rl~y sU9pen dino w4!>h w ater sk imm er _____ 
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Nitroglycerine 
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I\'ushillg lallk. D/'{/\I"I/ 

hI' David W illiall/ 
( IXC FA U ) . 

Rl'(lrawll fr o m W a r O ffi ce ' , r e ali !'>c n n Servic e E xp l or.l v c~ ' 11895) Platf! XV ( Ann o t il ii o n o; ;l ode n) 

History of tlte Soutlt S ite ( Qll in ton Hill ) 
nitro-g lycerine fa ctor.!' 

In o rder to allow la rge-scale manufacture of 
cordite, nitro-glycerine producti on facilities 
were co nstructed on Quin ton Hill in I R9 1 to 
com plement the newly built gunco tton wo rks 
(in proclucti on from 1890). Walth am Abbey 
RGPF (South Site) was the earli es t cordi te 
fac tory in the country, th ough a pri vately run 
factory a t Ha yle, in Co rnwa ll, was producing 
the ex plos i ve under li cence fr0111 1894.]R 

The design of the nitro-glycerine plant 
followed tha t of the No bel factory at 

O plagen, near Co logne. and the manul;lc
turing plant was a lso imported from 
Germ any. Some aiterati ons were made to 
the German plan t, based on the ex perience 
of the superintendent or the Nobel plant at 
Arcl ee r, in Sco tl and . where nitro-glycerine 
had been made sin ce I S73 2

<J 

Two Nitrating Houses (numbered I and 
2) we re built on the summit or Quin ton 
Hill , adjacent to o ne another, but separated 
by massive bri ck tra ve rses (Figure 3). Gnly 
one house was tn be used at a time. allowing 
maintenance wo rk to be carried out Oil lhe 
oth er. T he two houscs sha red a charge 



house mo unt ed be twee n them o n to p o f the 

tra ve rses. The nitratin g. ho uses we re 

construc ted on to p o f the hill , so th at the 

nitro-glyce rine could be run d own to the 

wa shing ho use by gra vit y. T he nit ro-glyce r

ine sto re was adj ace nt to , but separa ted 

from , a building intended to be used as a 

dry guncotlo n sto re. T he ILl It er was neve r 

Ll sed as such however, and was co nve rted 

int o an additio nal nitro-g lyce rine s to re in 

1894 . All o f the nitro-glycerine ho uses, 

except fo r the a ft e r sepa rating ho use and 

the wash water se ttling ho use, were 

protected by hi gh brick tra verses, fi llcd with 

earth , similar to th ose used to surro und 

gunpowder buildings .30 

At e ight minut es pa st fo ur o n M o nda y 7 

May 1894, there was a di sas tro us ex plosio n 

a t the plant , in which bo th the was hing 

ho use and the nitro-glyce rine sto re blew up 

(Figure 3). The process ma n wo rking in the 

wa shing ho use was kill ed , toge the r with the 

chemist-in-charge, the fo reman of the nit ro

glyce rine plant a nd the fo reman plumber, 

who were appa rentl y a pproachin g the 

washing ho use entra nce a t the time. O the r 

buildings III the area we re ex tensive ly 

d amaged , particul a rl y N o . 2 Nitra ti on 

Ho use, where a nitratio n was in process . 

The chemi st-in-cha rge o f the gunco tto n 

facto ry, despite being injured , entered the 

nitrati on ho use and with the two process 

men working in the building, sa w the 

charge sa fely drowned befo re see king medi 

ca l a ttentio n . A carpent er and boy wo rking 

on the new gutt ering be tween the conve rt ed 

dry gunco tto n sto re a nd the wa shing 

ho use, miraculo usly escaped se ri o ll s inju ry, 

despite bein g be tween the two expl oding 

buildings. 
As the nitro-glyce rine sto re was locked 

and unoccupied at the time o f the expl osion , 

the subsequent Court of Enquiry concl uded 

that the was hing ho use had blow n up first. 

A ltho ugh no defi nite cause co uld be fo und , 

a number of working practices we re imme

di a tely changed , a nd the ex pl os io n added 

impetus to the sea rch fo r sa fer prod ucti o n 

processes .3l 

T he des troyed process buildi ngs we re 

quickl y rebuilt after the 1894 explosion . The 

military dema nd fo r cordite was s uch tha t 

the facto ry had to be bro ught rapidl y back 

into cO I11lni ssio n .32 In the interes ts of speed , 

the sa me site wa s ll sed , overriding the Co urt 

o f Enquiry recommenda ti on tha t the nit-ro

glyce rine pla nt sho uld be placed at a g rea ter 

di stance fro m the So uth Site g unco tton and 

cordite wo rks. 
The o rigina l nitra ting plant was reta ined 

and the was hing house was rebuilt using a 

new design, including a circul a r wood en 

struc ture, pa rtl y sunk into the ground. The 

nitro-glycerine gutte rs leading to the mi xing 

ho uses were ho used within sunken, 'covered 

ways'. A juncti o n ho use, consisting o f a 

small squa re, wea ther-boarded timber hut , 

s unk within a circula r brick-lined pi t, was 

buill to the south o f the washing ho use 

(Figure 5). Inside the juncti o n ho use, the 

nitro-glycerine co uld be tra nsferred fro m 

the washing hOll se gutt er to eithe r o f the 
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Figure 7. 
R G P F SO/ lih S ile . 
Interior o/ the 
Quinton I-iiI/nitro
glycerine !l'ashing 
house in I Y03 
( looking nOl'lh ) . The 
washing /(Inks (Ire 

mOll/lied on the upper 

plat/orm , the 
iiltmtion ti/nk on the 
10 1l'er. The dro wning 
t(lnk is beloll' the 
Il'oshing tonks (MO D 
photogmph ) . 

... -~ hWii':JiU1!SS3!iU .. 
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mi xing ho use gutters , by mea ns o f a move
able indi a rubber pipe. 

The brick reve t ted tra ve rses surro unding 
the destroyed nitro-gl yce rine ho uses, which 
had proved unsati sfactory for co ntaining 
the explosio ns, and had in fact added to the 
q ua ntity of flying debris, were replaced on 
the new was hing house with an ea rth wo rk 
trave rse, reve tted with brick o n the inside. 
The Court of Enquiry reco mmended this 
change as ea rthwork trave rses had success
full y conta ined ni tro-glyce rine expl os ions in 
the plant at Ardeer. The brick trave rses 
surro und ing the nitra ting houses rema ined 
in use .. '3 

The loss of producti on ca used by the 
exp losio n highli ghted the danger of co nce n
trat ing co rdite manufacture on a single site. 
On the recoll1menda ti ons of the Court of 
Enquiry, a new factory was constructed a t 
Edmonsey, on the North Site, in 1898 , with 
ll1uch of the cordite incorpo rat ing and 
pressing plant being installed in converted 
gunpowder buildings. The new factory was 
supplied with gunco tton from the ex istin g 
South Site plant. Whereas nitric a nd SUl phu
ric acid , req uired for the man ufacture of 
both guncotto n and nitro-glyce rine, had 
previously been acquired from o utside 
so urces, the new North Site cord ite factor y 
included a purpose-built acid plant. G lycer
ine continued to be supplied from commer
cia l sources 34 

The new Nathan- Thomson- Rint oul 
des igned plant (see above) was insta lled In 
No . I Nit rati on House a t Quinton Hill 111 

1903 , and the Edmonsey Hill fa ctory 111 

1904. No . 2 Nitration Hou se co ntinued to 
use the o ld Nobel-designed plant. 

A t aro und the sa me time, the proporti on 
of nitro-glyce rine used in cordite was 
reduced from 58% to 30%, as tes ts had 
shown tha t Mark I co rdi te was causing 
excess ive eros ion to gun barrels. The conse
quent red ucti on in demand for nitro-glyce r
ine allowed the Quinton Hill pla nt to be put 
in reserve in August 1903. At a bout the 
sa me time, the Nitrating House at Ed mon
sey was des ignated ' No. I ', while those at 
Quinton Hill we re renumbered '2' and '3' 
respec ti vely. 

Nitrating Ho use No. 2 at Quinton Hill 
was brieOy brought back into se rvice 
between Ap ril and December 1904, while 
the Ed monsey plant was bein g converted to 
the Nathan-Thol11son- Rintoul design , hut 
wen t back into reserve in January 1905. 
Nitrating House No.3 was demolished in 
1907- 8, a long with the after sepa rating 
house, which was not required in the 
Nathan- Thomson- Rintoul process 35 

Of the o ri gi na l 189 1 factory buildings. 
Nitrating House No.2 survived relati ve ly 
intact un til its dem oliti on in 1992. Of the 

bu ildin gs built ,Iner the 1894 ex pl os ion, the 
washing ho use, junction house and mi xing 
house we re all prcsent in 199 13 (, At the time 
of writin g, the was hin g ho use su rvives in a 
good state of preserva ti o n and the mi xing 
ho use is present , but is not so well 
preserved. The only traces of the junction 
house an d cove red ways a re the circular, 
brick-lined pit , wi thin which the junction 
ho use was set, and the gullies, now mos tl y 
back-tilled, within whi ch the covered ways 
ran . 

DLSCR IP1 1()N OF T il E W AS III NU HOUSE 

0l'er l'iell ' ( Figllres 8. 9 & J() ) 

The was hin g house consists of a circular 
timber ro undhouse, surrounded by an ea rth
work trave rse. The tra verse, which has an 
ex tern a l di ameter o r c. 32m , and a n internal 
diameter o f 9.05 111 , is revetled on the in side 
by a brick wa ll , ca pped with concre te. II is 
pierced by four brick -va ulted tunn els, 
includin g th e entrance pa ssage, and three 
cond uit tunn els. 

T he e(/r/hll 'or /; //'{/I 'cr.l'C !llIri (,11//'{/II (,(, /lIlIlI el 
( Fig urcs 5 & 8 ) 

The building is ent ered from the south -west 
,li ong a curving. brick-va ulted passage, 
passing through the tra ve rse. The sides or 
thc entrance beyo nd the end of th e tunnel 
are revetted by brick wa ll s, sloping a t the 
same angle as the trave rse slope and termi
nat ing in low brick plinth s. 

The passage was formerl y cl osed at the 
entrance by a wooden. sla tt ed door. This 
was painted red, fo ll ow ing the usual practice 
in danger buildin gs .. ' 7 T hc survivin g hin ges 
show that the doo r opcncd out wards. Thc 
entrance pa ssage is fl oo red with grill ess 
asphalt. O ri ginal elect ri c li ght fitlin gs arc 
attached to th e brickwork at either end or 
the passage. lin ked by wires encased ill 
sma ll -bore iro n pipes which run along the 
full length of th e pa ssage. 

The por ch ( Figllres 8 & 9 ) 

Access to the timber roundhou se is via the 
'shoe room ' 01' ' porch'. This feature lVas 
inco rpo ra ted int n the was hing hOllsc desigll 
aFter the 1894 explos ion. to ensure that 
wo rkm en changed thei r footwea r o r put 011 

overshocs before enterin g the building. in 
case grit attached to shoe soles shnuld 
ca use a spark. The shoe roo m occ upied the 
1.0m gap betwecn the tra ve rse reve tmcnt 
IVa ll and the ro undhouse doo r. This area is 
now ope n to the sky, but was formerly 
covered hy a sil o rt length o f timber and 
ga lva ni secl Illctal roo lin g, ex tending f . 
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Tunnel to Wash Water Settlin 

House and Mixing House 

2.25m o n eithe r side or the ro undhouse 

doo r. The roo f was suppo rted o n timber 

fram ed hair- wa il s, with half-g lazed wood

panelkd doors on each side o f the po rch, 

giving access into the ga p be tween the 

ro undhouse and the re vet ment wa ll. 

Remains of th e co llapsed roof lie o n the 

li oor below it s o ri gina l position. 

I N D US TR IAL. A RCIIAEOLOGI' R EVlO I' , XX III : 2,2001 135 

From Nitrating House 

Junction House foundation 

Three wooden coat hooks are attached to 

the ex terior or the ro undho use wa ll o n the 

so uthern side or the d oor. Be low the coat 

hooks is a small , rectangular, glazed 

wind ow, providing a view or the round

ho use interio r from the shoe room. Bctween 

the ro undh o use doo r ja mbs at fl oo r leve l is 

the rcmains o f a wooden toe-board , 

F([JIIJ"(' 8. 
RCiPF SlIlI lh Sil l'. 
N ilro-g fl '('erill l' 

11 '(fshillg hOllsl' . 

BlI illiillg "Iml. Dmll'lI 
hy Aillirell ' L l' ll 'Sel ' 

( £CC FAU j . 
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Eartbwo rk 

EntraDCfI Tunnel 

A 

Figllre 9. 
RGPF SOlllh Sil l' . 
N i/f"{}-g ll'cerill l' 
lI 'oshillK hOllsl. 
Sec /ioll A-A I . f)/'{/11'1I "v TOllY Col/odille. 
RCHME. 
<l,) Cf"{}l l'l1 copyrig lll. 
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former ly painted red, which served as a 
ph ys ical dividing line between the 'clean' 
roundhouse interior. <lncl the 'd irt y' shoe 
room !loor. The roundhouse is entered from 
the shoe room through panelled double 
doors hung on brass butterfly hin ges. Brass 
was used in preference to iron fixtures and 
fittin gs wherever possible, to red uce the ri sk 
of sparks ca using an ex plosion . This prac
tice even extended to the use of copper 
barbed wire , a strand of which was found 
attached to a telegraph pole to the so uth of 
the building. 

The 1I1Jpr! 1' COl1dllil IUI/llels (Fig ures 8, 10 & II ) 

The washing house was served by a Y
shaped arrangement of co nduit tunnels, 
passing through the traverse on the north 
side of the building, and forming a right 
angle at their junction. The western branch 
led frol11 No. I Nitrating Ho use. the eas tern 
branch from No. 2 Nitrating Ho use. Nitro
glycerine and soda wa ter were fed downhill 
from the active nitrating house a long a 54111 
length of lead gutter. This was su pported on 
wooden trestles across open gro und . ancl 011 
iron brackets set into the brickwork where 
it passed through the conduit tunnel. The 
gutt er itse lf no longer survives, but the 
plank shelf and shaped wooden blocks on 
which it was carried survive in situ in the 
north-western condu it tunnel (Figure 12). 
The shelf is attached to the northern wa ll of 
the tUllnel. The level of the gu tter drops 

From Nlt ratlnl' HoaM 

15 

I Feet 

Metres 

O.37m over a di sta nce of 11 .55m (a slope of 
r. I in 30). 

A short lengt h of canvas cover survives at 
the junction 01' the no rthern cond uit tunnel s, 
still a tt ached to th e gu tte r shelf. It protec ted 
the gutter in the gap between the tra ve rse 
wa ll and th e roundhouse. which was open 
to the sky and is undoubted ly of the sa me 
type as the later form of cover used to 
protect th e gu ttering in the open groll nd 
between the nitrating and wash ing houses 
(see above). In add iti o n to the gutter 
fittin gs. a row of recta ngular sect ioned 
wooden bea ms are embedded in the brick
work a long the full lengt h of the tunnel. 
0.47111 above the 11 00 r. spaced 0.6 1m apart. 
Their funct ion is uncertain , though they 
mi ght perhaps have supported pipe-wo rk 
con nected with the mains wa ter suppl y. 
Mains water was required in the washing 
ho use to mai ntain the now of water to the 
drowning tank. to coo l o r warm the nitro
glyce rine as necessa ry during the was hing 
process . and for ge neral cleaning purroses . l~ 

The gutter fittings were probabl y removed 
from the north-eastern conduit tunnel at the 
time of the demo lition o f Nitration HOllse 
No.2 in 1907·- R. A row of square sec tiolled 
beams, embedded in the brickwork anti 
sawn ofT at the wa ll. 0.45m above the !loor. 
probably served a similar function to the 
si milar beams ill the westel'll tunne l. possi· 
bly as pipe sup ports. There are no traces of 
iron wail brackets in the north -eastern 
tunnel, suggest in g that the gutter supporl -

I 
! 
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Tunnel from Nitrating Hous8. Cross - section 

o O·5m 

KEY 
A Upper conduit tunnel from Nitrating House 
B Gutter from Nitrating House 
C Brick arch 
D Earthwork traverse 
E Level of washing tank access platform 
F Level of washing tank platform 
G Position of drowning tank 

Figure 10. 
RGPF South Site. Nitro-glycerine washing house. Section B-B2. 

G I H 
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H Position of filtration tank 
I Ventilation chimney 
J Lower cond uit tunnel to Mixing Houses via Junction House 
K Steam pipe support hooks 
L Gutter support brackets 
M Junction House pit 

Nitro-glycerine 
Wash House 
Section 8 -82 
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Fig u/'l' II. 
RGPF SOlllh SilC', 
Vil'lI' IIlolIg Ihe II II/'Ih
II 'C'.I' I COIle/llil I 1111 lie! of' 
Ihe IrO.l'hillg hOllse ill 
1C)l)(j ( Iollk illg lI o /'lh-
11'1'.1'1) , sl llmillg Ihl' 
lIil/'O-gl.\'('('/'illl' gUI/I' /, 
.I'IIIJJlII/'IS, ({I/oched 10 
Ihe 1I0/'lh Il'all , 7'he 
Iroodell shelf' /' ('.1' / .1' Oil 
i/'oll hl'llcke l ,I' .I'l' l illlo 
Ihe h/'ickll'o/'k 
( IJllOlOgl'llJih 1>,1' N, 
M({chl'l".!;)/' Esse,\" 
CC), 

Fig ll/'e 12, 
R(; f1I ,' SOll lh Sill' , 

IlIl e/'io/' of'I/1(' 
QllilllOIl J-lillllilm
gl l'cer ill e 1I 'lIShillg 
hOllse ill 1990 
( Iookillg lIol'lh ) 

( JiholOg mlJh hr N, 
Moc!Jelh./iJ/' Esse,\' 
CC) , 

arrangements surviving in the no rth -\-ves tern 
tUllne l are a lat e adapt a tion, pro bahl y asso
ciated w ith the co nve rs ion o r Nitratin g 
I-louse N o, I to the Na than~Tholl1son 

Rintoul d es ign in 1 903~4, 

The I ,Om wide ga p separating th e ro und 
hou se wall from th e trave rse reve tm e nt wa ll , 
housed a ny Attings th a t could not safe ly be 
ins tall ed in side th e building, including e lec
trica l wirin g fo r th e inte rnal li g hting , An 
asbes tos-l agged iro n pipe and stop-cock, 
a ttached to the re vetmen t wa II o n t he no rth
e rn s ide , is probabl y connected with th e 
mains "va te r suppl y, since a photograph or 
th e was hing ho use inte rior , taken in 1903, 
shows w hat appea rs to be a water tank , 
m Ollnted on th e inte ri or wa ll , corres po ndin g 
w ith th e pos iti o n of th e ex te rnall y mounted 

s to p cock (Figure 7), 

COIISll'llc/ioll oj III(' \I'(f,l hillg house ( Figure 8) 

The roundhouse is of timber frame cons truc
ti o n w ith a wcather-boarded exterior , The 
inte rior or th e wa ll is lined by ver ti ca l 
woode n ho,ml s, The upri ght pos ts of th e 
timber rrame are se t 0 ,6 1111 apart. The roof is 
timbe r boarded and covered externa ll y by 
ga lva ni sed metal shee ting, The raft e rs res t 
directly on th e wall plate, j o inin g in a crown 
at t he apex o r (he 1'00 1', and are braced against 
a ny lateral mo ve me nt by short spaci ng 
timbers ,-' l) The relatively nimsy construction 
o f th e ro undh o use was designed to provid e 
minimal res istance to an ex plosion, 

LI~~h / illg {(lid hm / il/g 

The building is lit by small , square wind ows 
a round th e top or th e wa ll , hinged at the 
top and he ld o pen b y wood en props w hen 
req uired ro r ve ntilati o n, There are a lso two 
fi ve- li g ht 1'00 1' windows, A rtificial li g hting 
was provided by fi ve e lec tric 'danger build 
in g ' li ght s, enc losed within g lass g lobes 
lineci w ith c hi cken wire , or these , o ne 
survives intact. The bo tt o m of the glass 
g lo bes was originally Ail ed with water, 
mi xed w ith a small am o unt of glycerine to 
preve nt free7. ing, Thi s des ig n was probably 
fir s t introduced to the R(JPF in the I H80s,'"1 
Th e ca bles fo r th e li ghts run aro und the 
in side o f th e tra ve rse revetment wall at roof 
leve l. They are cOllnected to a cast -iron 
switch box form erl y mOLinteci o n a timber 



' telegraph' pole on top of the mound , to the 
north , which was con nec ted tn the overhead 
power suppl y by Cordea ux type in su lat o rs 
wi th a single groove on the side and top, by 
Bullers Ltd , London. ~' 

The was hing ho use was healed by s team 
pipes, en terin g the buildin g from the so uth 
via the lower co nduit tunne l. The steam was 
probably pumped from the Co rdit e Sect io n 
boiler and dynamo house (Figure 4 , 527). 
Electr ica l power for the li g htin g was 
presumably s uppli ed rrom th e sa me sou rce. 

7i1l' II '(/sliillg //1111.1'1' illferior ( Figllres 7, H & / :3 ) 

The internal diameter of th e was hing hou se 
is 6.7m. A t th e north end or th e building are 
the remains of a rai sed woode n platform 
with two leve ls, th e lo we r o r whic h forme rl y 
supported the wa shing tank s. Because of the 
weight of th e tanks , th e ho rizontal sup ports 
of the lower platform pa ss throug h the 
roundhouse wa ll and a re se t into the brick
work revetment. 

The uppe r leve l, which is raised 1. 89m 
above the fioor , allowed process me n access 
to the washing tank s. The 1903 photograp h 
(Figure 7) shows t ha t two step ladde rs, o ne 
on either s ide or the wash ing tank s, were 
mo unted against the front edge or th e plat
form, which s urvives in part o n the no rth
east side of the building (l-'ig ure 12). Mark s 
o n the wa ll above th e platl'orm indica te the 
loca ti o n of water pipes and a bench sea t, 
which arc also shown in the 1903 phot o
gra ph . 

The filtra ti o n tank was s uppo rt ed o n a 
platform c. 30cm abo ve fioor leve l, no trace 
o f whic h now rema ins (Figure 7) . The was h
ing tank platform is rai sed 1.40m above th e 
fl oo r s urface. It was origina ll y supported o n 
fo ur pairs of upri ght timbers (or whic h three 
posts remain ill sit ll) . T he positions of the 
wa shing tank s are indicated by the fittings 
associated with the washing tank skimmer 
dish. The la ttt.:r include two ci rcu lar mark s 
on the roof, wi th four brass sc rews remain 
ing il1 situ o n each, indica tin g th e former 
position o f li xed points I'ro m which th e 
sk imm er dish for each was hing tank was 
suspended. T here are a lso two c irc ular 
ho les, protec ted by lead 'eYl!s' , located just 
below the wall plate , through whic h th e 
sk immer di sh pulley cables we re ca rried 
o ut side the roundhouse to a counterwe ight 
(Figure 6). 

T he g utter from th e nitrating ho use was 
or iginall y linked to the washing tanks by a n 
india rubber pipe wh ich con nec ted to a fi xed 
brass socke t o n the inside of the ro undh o use 
wa ll. The socket remains ill sitll c. O.6m wes t 
of th e gutt e r te rminal , just be low th e leve l 
of the wa ll plate. It passes through th e 
roundhouse wa ll a nd is Cll nnectl!d to a 
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broken lead pipe. T he pipe pres umabl y 
lin ked to the g utt cr terminal via a 0.05m 
diameter ho le drilled th l'O ug h the bottom or 
th e gu tt e r shell'. 

Two woode n, stave-built barrels, bo und 
by iron hoops fixed wit h copper nails , are 
preserved inside th l! building. Bo th are 
was hin g tank s, though neither is ill si tll , and 
both ha ve had their lead lining removed. 
The tanks are 1. 22m ta ll a nd have an inter
nal diameter of c. O.98 11l . The barrel s each 
have two drain ho les; o ne a t the base , for 
drawing ofr the nitro-glycerine, and o ne 
0.15m up from th e bottom , for dra inin g the 
wash wate rs (Fig ure 6). O ri gi na ll y the tanks 
we re litted with eart henwa re cocks. By 1903 
these had been removed ancl replaced with 
Illoveable rub be r pipes. When not in use, 
the pipes we re bent upward s and a tt ac hed 
to a socket o n the front or eac h tank , to 
prevent any sp illage of res idual nitro-glycer
ine (Fig ure 7) . 

Comp ressed air, used to agitate th e was h 
wate rs, was probably feci into the tank 
thro ugh a small -bo re lead pipe , which 
pierces th e barrel sid e at the bottom. To 
facilitate drainage of the nitro-glyce rine , a 
g roove ran arouncl a nd bisected the ba se of 
the tank , wh ich sloped clown towards the 
Ilitro-glycerine drainage o utlet. 

A se ri es of small pegs around the top of 
each barrel secured the hood by which the 
fumes were cont a ined. A sha ll ow, curving 
groove, c ut into the top edge of each ba rre l 
may have been used to s teady the indiarub
bel' connecto r pipe , linking the nitro-glyce r
ine g utt e r with the was hing tank. During 
th e was hing process, th e temperature of th e 
was h water co uld be varied by po urin g in 
wa rm o r co ld "vater , via a mains wa ter pipe 
fix ed to the s ide of each tank . The on ly 
surviving traces o f these pipes are attach
ment ma rk s o n th e ro undho use wa ll. 

The filtration ta nk has been removed 
rrom th e was hing ho use withou t trace. 
H owever, the 1903 photograp h of the was h
ing ho use interior (Fig ure 7) clearly sho ws 
th e tank , mounted o n a low timbe r plat
form, with its rim s li g htl y below the leve l of 
the nitro -glyce rine drain<lge o utlet o n the 
wash ing tank, so that th e nitro -glyce rine 
co uld run between thc tank s by grav it y. The 
filtrati o n lan k is si mil a r in appea rance to 
th e was hing tank s, except that the sides 
converge sli ghtl y toward s th e top. The 
photograph a lso appears to show th a t th e 
iron binding straps on all three tanks were 
enelosed by sheat hs or lead or copper, to 
prevent sparking. 

A lead- lined, woode n, recta ngul a r drown
ing tank , kept full of cold wa ter, was 
originall y placed bel ow the ra ised pla t
for m s, a ltho ug h no trace or it no w 
s urv i ves.~2 T he 1903 photograph (Figure 7) 
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shows that it extended underneath both 
washin g tank s. 

A wooden chalk board was found loose 
inside the washing house. The writing 
surface is divided into a table with headed 
columns, and rows numbered down the left 
hand sid e (as below). The board was used 
to keep track of the weight , temperature 
and settling times of each charge. 

Two steam radiator pipes fo rmerl y ran 
around the inside of the roundho use on the 
eas t side. An associated cast-iron conden
sing box is located adjacent to the so uthern 
conduit tunnel , in the gap between the 
traverse revetment a nd the ro undhouse. 
Steam was pumped into the radiator pipes 
throllgh a stea m service pipe attached to the 
east wa ll of the lower conduit tunnel. 

The 101l 'el' cOllduit 1IIIIIIel ( FiguI'es 8 & I() ) 

A conduit tunnel on the so uth side of the 
buildin g housed the lead-lined outlet gutter, 
which was used to carry away the washed 
and filtered nitro-gl ycerine and the contami
nated wash waters. Neither the gutter no r 
its timber shelf survive, though a series o f 
iron brackets 0 11 which it rested are in sil il. 
The level of the gutter support brackets 
drops by 0.45m over a distance of 13 . 1111 (a 
slope of c. I in 30). A row of iron hooks, 
attached to the brickwork at a leve l sli ghtl y 
below the gutter support brackets, 
supported a stea m service pipe. Two rows 
of square-sectio ned beams, embedded in the 
brickwork at 0.61m intervals, all of which 
have been sawn off at the wall , probably 
refl ect success ive changes to the guttering 
and pipe-work in the tunnel. 

TheillllClioll hOllse alld cOl'('I'ed way (Fi~I/I'es 
5 & 8) 

Immediately to the so uth of the tunnel exit 
is a circu lar, brick-lined pit, 4.65]]1 in 
diameter, which is a ll that remains of the 
junction hOllse, built after the 1894 explo
sion . Photographs of the junction house 
takcn in 1903, show a sma ll rectangular or 
square, weather-boarded timber shed , with 
a wooden , stave-built tank mounted inside. 
The nitro-glycerine was transferred fro111 the 

N .G. HOUSE 
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was hing house gutt er into the tank , then 
di spatched to one of the mi xin g houses 
along a guller mOlUlted inside the covered 
way. The latter was a long , narrow weather
boarded timber shed, hOll sing a nitro-g lyce r
ine gutter and steam pipes. Both the junc
ti o n ho use and the covered way were su nk 
within trenches below ground leve l. The 
transfe r of nitro-g lyce rine between the 
gutter terminals and the tank in the junction 
ho use was carried out l11anua ll y, using 
moveable indiarubber pipes. 

DIS('l JSS ION 

The Quinton Hill plant form ed part of the 
first governmen t cordite f,lct o ry. As one of 
onl y two bu ildin gs survivin g 1'1'0111 the ea rl y 
factory, the was hin g hou se is a hi storic 
building of nati onal import a nce. The survi
va l o f l11an y interna l fittings from the turn 
of the century mak es the washing hOllse 
unique in Britain . The building has scarcely 
been touched since it went into reserve in 
1907- 8. except to st rip out most of the 
extensive lead fi xtures and fittings. The 
exce ll ent state of preservation has been due 
partly to continu ous gove rnm ent ownership 
of the site, ensuring res tri c ted public access 
a nd protect ion from redevelopment , and 
partly to the dirfi culti es of demol ishing a 
building se t in the centre of an explosives 
factory. As nitro-glyce rine was thought to 
ha ve leaked int o the under lying soil after 
the 1894 ex plos ion, the washing house was 
seen as a particular risk in thi s respec t. 

The primary sources of info rmati on 
a bout nitro-g lyce rine manufacture at the 
turn of the century are the technical papcrs 
of the time. These ,li so provide spec ific 
information about buildin gs and equipment 
in llse at Waltham Abbey, which was used 
as a model factory by priva te manufac
turers as we ll as government es tabli shmen ts. 
Also of spec ific releva nce to the washing 
house survey is the Sandhurst committee 
report on the ex plosion of 1894, wh ich 
includes a plan a nd section of the proposed 
design for reco nst ructing the washing hOll se 
and nitro-g lyce rin e storc. There are signifi
ca nt differences between thi s design and the 
st ruct ure flnall y built. T he present survey 

TIME or SETTLING 
MIN I 2 3 4 5 



has hi ghlig hted a good dea l of o therwise 
unrecorded de tail , s ll ch a s the o ri gin a l pos i
ti on ing of the was hing tank s, the ac tual 
slo pe of the nitro -glycc rine gutter and the 
means by w hi ch the nitro-glycerine wa s 
transferred from the gLlttc r int o the was hing 
tank s. It is clear that the plant was subj ec t 
to constant adaptati o n and improvement 
during it s peri od of use, and so me of these 
changes are apparent in the sur vivin g s truc
ture. For exa mple, the rows of wooden 
beam s embedded in the bric kwo rk o r the 
co nduit tunnel s, hint at earli e r form s o f 
gutte rin g than that surviving in the no rth
wes t conduit tunl1l': l. 

The sur vey ha s also reco rd ed many ancil
lary features not direc tl y related to the 
production processes , suc h as the dange r 
building li g ht liltin gs , the heating system 
and the shoe room . The (it;sign o f the build
ing demonstra tes an ove rriding co ncern 
with safe ty. Man y of the ICa tures inco rpo
rated int o the rebuilt washing house afte r 
the explosion o r I gY4, such as the use or an 
earthwork tra ve rse in stead o f a bric k o ne, 
rellt:ct th e lessons learned spec ifi ca ll y from 
that di sas ter. Ot her safety iCat ures , such as 
the widesprea d usc o r brass, ins tead of iron, 
1'0 1' making screws, barbed wire and numer
o us other tittin gs to red uce the ri sk o r 
sparking, had lo ng been used a t Wa ltha m 
Abbey RGP F. 

High ly visiblc warnin g sig ns, red painted 
d oors, and li s ts of reg ul a tions were a 
common featurc of dan ge r buildings. By 
1909 , for instance , it was co nside red v it a l to 
keep heavy o r hard loose too ls o u t o r the 
nitro-gl yce rine ho uses. As an aid to cnforce-
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ment , 'Use Lists' o f permitted eq uipment 
were pos ted by the e ntrance to each build
ing. The o nl y articles pe rmitted in the was h
ing ho use we re 6 rubber buckets, 6 gutta
pe rcha bucket covers , 3 Il a nnds, 3 pairs of 
rubber ove rshoes and 3 thermometers. The 
same board al so li sted the quantity of ex plo
s ives and the number of men a llowed inside 
the buildin g in accorda nce with sa fe ty regu
latio ns laid down by ' His Majes ty's Inspec
tors of Ex plosives''") 

P OSTSC RIPT 

In January 1996 pla nning pro posal s were 
submitt ed for the demolition , remediation 
and redeve lopment of the I SS hec tare South 
Si te. G ive n the po tential natio nal impor
tance of the complex a decis io n o n the plan
ning app li ca ti o n was deferred pe nding an 
archaeologica l and building a ppraisal. 
Based o n the advice given in Planning 
Po li cy Gu idance N o tes 15 and 16,44 the 
reco rd co mpri ses hi sto rica l research , a 
component sheet for eac h of the c. 500 
buildings a nd s tructures, a comp uter ge ne r
at ed CA D diag ram with seven hi stori c 
la ye rs and a written re po rt. T hi s app rai sa l 
enabled Engli sh Heritage to make a decisio n 
on futurc po li cy for the site, and the build
ings were recorded in greater detail before 
dem o liti o n and redevelopment. H owever, 
the nitro -glycerine was hing ho use was 
dismantled so that it ca n be re-e rected on 
the N o rth Site, I.Skm to the north . Here , a 
programme of co nse rvation as a he ritage 
ccntre is bein g carried o ut by Waltham 
Ab bey Roya l Gunpowde r Mill s Ltd , us ing a 

Figllre 13. 
Walil/(//IJ II hhey 
RCPF. L([te 19th 
cell/llry curilite 
Il'urkers. posillg lI'it h 
([ II ([c iil hogie allil 
mrl}(l), ( MOD 
photugraph ) . 
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Heritage Lottery g rant. Work is s till in 
progress, b ut the plans for the he ritage 
centre inclu de recon struction of the nitro
glycer ine was hing house for presentation to 
the genera l public. 
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