


quality of gunpowder. persuaded the Government 
to purchase a number of private mills to 
guanmtee hoth ~upply and qunlity. Thus the 
Royal Gunpowder Mills was creatcd. 

Early in the dllyelopmcnt of gunpowder, it was 
found that pressing the powd\!r in screw presses 
(fig I) gave a considerable improvement in the 
quality of the resulling product. With the 
invention of the hydraulic press by Joseph 
Bramah in 1795 (fi~ 2) powder quaJity took 
another leap forward, so that test' carried out at 
Marlhorough Downs by CongreV\: between 1809 
and 1810 show the quality of the powder rr(lm 
the Government owned mills out-performed that 
from privately O\\11ed Illi II ~ . 

Left: North Accumufll~ Tower, centre; Mngazine, and right: Footl)rldga ovar the canal. 

The tesl consisted of firing a I Din. naval nwrtar 
using 91b. of powder. The Royal Gunpowder 
Mills consistently fired (0 4,430 yards with the 
Royal Mills at Favershil111 coming a c1use second 
with 4,360 yards. The bc~t private mill was Pigou 
of Durtford with 4.270 yards .me! the worst W<lS 

Gorbrirlgc in &:otland with 3 801 yard~. 

HYDRAULICS AT THE 
ROYAL GUNPOWDER MILL 

John Wi1son 
explains how he made a model to 
demonstrate the use of hydraulics 
at the Royal Gunpowder Mill, 
Waltham Abbey 

H aving taken early retirement in the 
Spring of 2001 , I decided 10 o iler my 
services as an unpaid volunteer to the 

Royal Gunpowder Mill. Waltham Abbey since 
when I have had a very interesting time with 
them. In early 2002 the Education Manager 
asked me to develop some simple projects to 
demonstrate the use ofhydraulies, p<lrticularly in 
respect of their use at the Mills. 
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l:Jeforc I go any further, perhaps I shuuld 
expluin huw hydraulics were used at the Royal 
Gunpowder Mills. To do so IV!; have to gu back to 
1364 and the battle ofCrccy which was the first 
recorded \l5C of gunpowder by Engli sh troops. At 
this time the powder (charcoal. Saltpetre and 
Sulphur) was mixed by hand in mortar and 
pestles. but this limited the amount and quality of 
the powder produced. 

Leaping forward to 1665, the productiun of 
gunpowder a l Lhe site of what is now the Royal 
G1Ulpowder Mills, is bclieved to have begun 
under ihe ownership orllle Hudson family. 

In 1702 William Walton Jlurchased the site and 
production continued unto 1787 when William 
Congn..' vc, realising the impor1ance of a consistent 

The lIexl step lorwMd was to turn l3r.l l1lah·s 
presses from hand power to wlIter power by 
building two Wilier wheel driven tour-cylinder 
piston pumps to deliver a pressure of 70tonUft.2 

10 their respeclive presses (photos 2 and 4). 
TIle finnl stage W,IS the introduction of steum 

puw~r to the hydraulic system, and with it a 
nl!twork of hydraulic pipes spre.1d oUt around the 
site to power various presses. No information cnn 
l>c found on the engine other than it was probably 
a horizontal compound. possibly of 30hp. 

Ob\lioll~ly it is desirable 10 give a steady and 
constant pr~ssurc Oil the hydraulic main, und to 
this cnd two accumulator Lowers were built , the 
first to the north (photo 1) ond the second about 
a quarter mile to the suuth. Again, no records can 

Leh, the 7l'everse or Blast Wen with the WntefWh<H;/ 81id Pumphouse on tlla light. The Pross I1 Just out 
of Sight behind the Traverse. 
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The Aulhor's comp/eled model. Left: the Pump and Reservoir, centre: the 
Accumulator, Gauge and Control VDlve and right: the Press. 

be found 1<) ~ llggesl how hig Ih.,; aCC uIlllltatvrs 
wer.,;. The bridge III Ihe righl nf Ihe tower in 
phOlo 1 is ({lr foUl ac~css acms~ the canal. 

For those not (ullliliar with the princ iple of the 
aCl;ulllulator 10W\:I', it is basically a large cylinder 
with a free Illllving, wcighlt:d pi ~ton sliding into 
it. The hydraulic nuid (usually water) is pumped 
illto the base or the cylindcr, lifting the piston and 
lVeight. Once lIIidcr pr~ssurc . the acculllulator 
serves two purposes, Fin, it acts as a 'battery', 
storing energy unt il rcquir d; s\!condly it also 
acts as a damper to smooth OUI Ihe action of the 
pi : ton pumps <1 S they reach the cnd of their 
strokc. when there i ' a pressun: fluelUation, The 
\(lIVcr nlso dumps the action of valves heing 
openl'tl and closed. 

The project 
We now come to the pmjcct I decided to build tu 
dcnHlIl~lnllC lite described principle, WheI'Cver 
possible I IIsed scrap matcrials: Ihe only thing~ 
plln:hased wcre 9 on- 6nuI1 x 'is lJSP hose 
fillings anti 2 metres of nylon tube, 

PilOlograph 3 shows thl:! model al fl'St. The 
single acting hand pump is to the let! and consists 
of iJ pi(.'Cc of 1/2in, silver-steel for the pump ~Hld 
11 piece of 11 /4 in. mild steel hexagon for the 
cylinder, To Ih.: right of' Ihl:! pump is the 
IlccuTllulator consisting of an old ai r cylinder of 
J/.\ hore by 4in. ·trok..: mounted vertically in an 
aluminium alloy flange and Sl'Cured with Locti te, 

The weight was constructed from two baked 
b':all cans snldcrcdlogether aner lirst CUlling out 
the bOHolll of the 10ll'er can. Into the bak..:d IX'<l n 
cans arc inscr\(.'(\ two tins which onc<.: held new 
pOllltocS, pre-soldered and again with the base of 
the lower cnn removed, To centmlisc the potato 
cans inside Ihe baked bean cans, packing pieces 
were inserted and the gap betweel) Ihe cans thcn 
filled with IC<ld ·hot. To keep the shot in place 
I then mn 11 blowtorch over the hmd to melt the 
tup laycr unci used son-solder and flux to bond 
Ihe lead to the wtllls of the calls to a dcplh of 
ahollt l i~ inch , 
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Finully, un aluminiulll alloy plug wa~ made to 
a sliding f it over Ihc stepped cnd of the piston 
~han "nd a tight fll in the weight. This allows the 
wcight to be removed for tmnsporl. I don'l know 
what the finalll'cight urthe acculllUlator was as I 
IUlVen't uny kitchen sca lc~ with a large enough 
mnge to wd gh it , (lnd my b;tlhwom scales died 
yea" ago from the abuse or lily weight on them, 

To thc ri uhl of the accumulator i ~ the pressure 
gauge rescued from an old foot pump. and in 
front of the gauge is the cont rol I'alvc, again 
made fmm t/2in, dia, sil v.:r-slecl fo r Ihe spindle 

The Press was driven by 8 water wheel powered 
four-cylinder piston pump. 

and 11/4in, hex. fI)r the hlldy. Thl; vah I! purts arc 
simply two flats cut 90(kg, Ilpart on Ihc valw 
spindle. So, as you s.:e it now. with the spindle 
turned to thc len, the press cylinder is vcnting 
back via the cCllIml portIo Ihe rear port and then 
to the rcs<)rvoir. Wilh the volve lever hInted tu the 
right, Ihl: central port to the cylinder is connected 
tn the accumu lator (front port on valve hody) nnd 
lhe press will thell close, asslllning the 
al:cumulntor hus pressure stored in it. 

The last item is the press, For th~ r,UlI , I used un 
old 5iNin. by 1{2in. bore air cylinder with a spring 
return. I should point out that a ll the prc. scs u cd 
on the site had ri sing tables. with the cu rly types, 
such as is shown in photo 4, being single acting 
and using grnvity to open them. The morc modern 
cordite PI'CS, CS were double acting. usillg pressure 
to o(lCn as well 3$ close thcm, The sliding and 
fixed paris nf'the press were mudc from some 2in. 
by ' i4in , plnte and the base WlIS odd bit of semp 
Irom olher jobs, alllllild steel of course , Benealh 
the wo,},.1 r"'lll whi 'h cum e . th..: l:olJlPonent~ you 
can ,iust see the reservoir for the oil (all old tin). I 
had no light hydraulic o il to hun<L so I nlUde lip my 
OWl! mix cI//a Sharp and Brown surface grinders, 
onc part lubricating oi l oi l 10 onc part pam fl'in . 

The base, by the way, is .1 Ilieec of old 
whiw\\''Ood shelving. The whule rig works very 
we ll , with no oil lc:lks and the accumulator holds 
n pressure or I Rpsi whieh is idcnl as wc don 't 
Wilt\! th~ youngsters sticking their fingers in the 
press and squashing them do wc? i\ regards 
pres~ur.: (I heavier weight 011 the acculllulntor 
piston would mi~c the PR'SSlIrc C;ol1sidcrably. 
\vhil\: experimenting I got it up to 2Spsi with 
only a small additional wcight. 

Addendum 
For anyone interested in finding out more ubollt 
hydraulics and/or the UK Gunpowder industry, I 
can thoroughly recommend two Shire 
publica tions: The GUllprm'dl'l' IlIdIlSIIJ' hy Glenys 
Crncker ancl I~vdmllli(' M{(chilles by m 
Adriun Jarvis, L!!.I 
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