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l--Ier Majesty's Ordnance Factories. 
By FREDERrcK G. ENGELBACH. 

W A L T H A M A B B EY. ._-T. 

A STRAGGLING dusty 
street, that seems 
miles long to the 

would- be s i g ht- see r , 
stretches between W al
tham Cross Station on the 
Great Eastern Railway and 
Her Majesty's Powder and 
Cordite Factory at Wal
tham Abbey. Th e m ere 
mention of the word " fac
tory " conjures up v isions 
of ponderous machi nen ' 
and of a quivering m aze 
of leather bands; but how 
different is th e realit,·. 
Instead , waving avenu~s 
of poplar trees, and the 
ever-g raceful ald er , g row 
lux uri ously everywhere. 
Instead of vast buildings, 
tiny bungalows are dotted 
here and th ere hv the side 

FiLolo. F os/I'/'. of cool- lookin g canals, 
MAJOR F . L. NAT H AN, R .. ·!. , which seenl to invite the 

Assist"nt SlIpe1'i1l/e1lde1l1 of Powdc'I' Factory. heated wayfarer to absolute 
idleness: So peaceful, ill sh ort, is th e scene th at it is 
impossible to prevent an impression stealin g across the min d 
that a mistake has been made in the locality, and tha t the 
Cordite Factory is miles away. In spite of all this, 23 tons 
of our Service explosi ve a re floated down these placid weed
grown canal s each week, a lll ass of latent energ y of which the 
mind h as h ard ly 
any conception. 
lVIan\' a sh at
tereel wreck of 
what once was 
a hllln an being 
has been borne 
lh rough the un 
imposing gate .. 
way during the 
past tw e nt y 
years, the g rim 
royalty paid by 
man to the g ian t 
forces of N ature. 

Y ea r b y 
year, as kllow
ledge increases, 
these acc ielen ts 
become of rare r 
and rarer occur
ren ce; but they 
cannot be ban-' 
ishedaltogether. 

011 leavin g eve ry e lll p loye 
is searched, and com pel :ed 
to chan ge hi s home kit for 
a suit of sober black, which , 
together with a black cap, 
gives the me n a decidedly 
criminal appearance. No 
pockets grace th ese sui ts, 
and hen ce the tem ptation 
inherited from boyhood t o 
carry con traband is neces
sa ri I v removed. 

J.lhofo. HHghes Go M 'IIU. 
LiEUTENANT W. B . .'INLEY, R.A" 

T o avoid a ll risks, th e 
various procc:sses of m anu 
facture a re carried on ill 
separate buildin gs, which 
a re made as flim sy as pos
sible, so as t o offer practi
cally 11 0 resistance to a ll 
explosion should one occur. 
Of these corrugated iron 
or wooden 11 uts there 
a re no less than 290, scat
tered over the 302 acres 
of the factory in such a way 
that a considerable di stance Officel' in Charge of I1l1l/.ger Buildings . Watthallt. 

interven es between each To serve these tillY manufactori es 
there are four mil es of navigable waterway, which enables the 
explosive to be transported with a minimum of dange r. 

The boats, of which a picture is g iven, a re painted black, 
and when m anned by th eir sombre crew appear strangely out 
of pl ace in th e sylvall picture. Th e chi ef of this all-important 

department of 

I II every ma l ill
factory of explo
sives the m ana
ge rs are always 
prepared for un 
avoidable catas
troph es, which 

HEADQUART ERS OF THE STAFF, WALTHAM. 

the L G. O. F.'s 
co mm a nd i s 
Colon e l J o hn 
Beec h e r 
Ormsb)", R .A. , 
who has h ad a 
wide experi ence 
in the Ordnance 
Factories. H e 
e nt e r ed th e 
Royal Artillery 
as li eutenant in 
1860, became 
maj or F ebruary, 
1881, li e ut .
colon el in April , 
1887, and colonel 
in Sep tern ber, 
r 89 r , r e t i r i 11 g 
frol11 the Arm" 
inJanuary, 1896. 
His official con
nection with the 
Ordnance De
part,nent began 
in 1876, as Cap
tain Instructor 
R oyal Carriage 
Factory, where 
he remained 
llntil r881. In 
r885 h e became 
an Inspector of 
Warlike Stores 
at Cork, a post 
he vacated on 
bein g appointed, 
ill r896,Assistant 
S L1 P e rintenden t 
Royal Carriage 
Factory, W ool
wich. 

i 11 mos t cases 
a re due to th e 
inherent "cus
sed ness" of th e 
m ate ri a l. To . 
nrovide for the 
~afety of the 870 
lll en a nd boys 
e l11ployed in the 
works, th e Ill OSt 
strin gent rul es 
are laid dow!1 
and e n forc e d. 
The possessioll 
of matches . or 
of a p ipe is a 
cri 111 ili a I offe llce, 
and ri ghtly ~c . 
for one m aniac 
lll ay in this "va\, 
im peril the lives 
of hundreds of 
inn ocen t III ell. 
On entering and 

jJ/wt :JS. Copyright . 
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"ANI' MATCIiES OR KEYS?" 

Police Sergea,£t Sea.l'chi1J,g u M an at Entl'a1£cc. 

• Na.vy b Army." 

In 1889 he 
se r ved as 
Chief Assistant 
to the Director
General of Ord
nance Factories, 
and in 1890 was 
a ppoint e d 
Sup e rintendent 
of th e Royal Car
r iage Fac.tory. 
Afte r fou r years 
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ln t h is impor
tant post h e 
was transferred 
to Waltha m as 
Supe rintendent 
of Powder Fac
tori e ~, 

Whils t the 
c",untry can se
cure the services 
of o ffi ce rs wi th 
experi ence of 
thi s kind, it is 
not likely that 
a n y agitatio n 
will a ri se fo r 
ulld oi n g th e 
presell t a rra nge
m en ts for the 
officer in g of 
these g reat fac 
to ri es on which 
so m u c h de
pends. His staff 
con sists of two 
offi cers - Major 

Phe/o . CoP)'1'ight. A i'LACI1J SCJ::NE, "Navy ~'" :11'my ,11 

ltJ!tlltham Lock-Londed Hoafs Goil/g D Olv 1/. Sfl'(flJ/L 

,i n e anti g un
co ttOI1, forced 
into a temporar;' 
uni o n by m ean s 
of a c h e 11l icai 
s ub s t a n ce, or 
rather fluid , 
k n own as ace
ton e . The re
s ultin g C0 111 · 

pou 11 cl fro 111 this 
a111 a lga111ation is 
of a brownish 
colour, an d o f 
a soft h o rn-like 
cO l1 s i ste n cy. 
U nder treatmcn t 
(described la ter 
o n) it becom es 
"string" of 
various sizes . 

111 the illus
t ra ti on on page 
107 whi ch sh ows 
cord i t e of all 

Frederick Lewis Natli a ll , R .. '-i ., a nd Lieut : ll ant Wi ll ialli Bo\\'er 
Al1ley, R. A . Maj or Nath a ll , who h as jU"it been a ppointed 

ca I i bres, s p eci
l'll en,; are given \\' h ich range fro m the pisto l cord ite llleasu ri n ~'; 
'Ol in diameter to th e '5 "rope" used for tile cbarge of tbe 

,Assistant Superi n te ll d en t at Wal
tham , was gazetted Jul y, I079, H e 
obta in ed hi s com pany in October, 
1887, and hi s m ajority Jun e, l097 
I n l806 h e becam e Captain In spec tor 
Royal L aboratory, 'vVoolwich , a p ost 
h e held until l880, when h e was 
appoi nted Second Assist a 11 t to th e 
D .G.O,F. H e h as acted s in ce Oct o
ber. r892, as Senior Officer i11 cha rge 
of Danger Bui ld i11 gs a t \Valth a l!1. 
Lieutell a nt A nl e,· entered the Ro,'al 
Artillery J\11 y, 189l , and was ;p
poi nted Office r in Charge of Da 11 gel 
Buildings November , l897. 

Up t o w ithin th e last few years 
gunpowder was the. g reat staple p l\\ 
d uct of \Valtham , but n ow the 111 a n 11-

iacture of thi s explosive h as been 
much reduced, for , save fOJ: som e 
few guns , it is p nicticall y obsolet e, 
It is a curi ous fact t h at the makin g 
of co rdite involves far less danger 
than the manufacture of powder. 
T h e arch-e nemy "grit ," a lth ough 
still potent t9 wreck , through its 

' age ncy, buildings and hum a n bein gs, 
is lI Ot so da n gerous as it used to be 
wh el1 ch arcoal and saltpetre ente red 
into fhe compositi on of th e fi ni sh ed 
arti c le . ;~ 

Photo. Copy rig ht. Navy &- A-rm:)I ." 
THE WALTH.H.f UNIFORM. 

Showing Boots Used. in Buildings. 

l2 -in, breech-loading wire g Ull. The 
larger s izes a re for con tain ing black 
powder pri m ers in certai 11 cartridge~ , 
As far as p ossi ble the fac tory is se l f
containin g, but the aceto ne a t presen t 
used co mes from private ma nufac
tories. Arran gem e11ts will shortl y be 
cO lll p lete for r e1l1 edy in g this. and 
t he n the establi sl lJ11 ent will be a ll 
idea l 0 11 e, si 11 ce every c011stitnent of 
its prodnct will be unde r offic ial C0 11-
trol. To t he intelli gen t on looker 
t h ere a re som e q uain t 's ights to he 
seen at \Valtha lll . First the bicycle , 
w hi ch h as been t h e g reatest boon to 
S0 111 e of the officia ls in ch arge. The 
p aths a re so good, a nd th e dista n ces 
so g reat , that llln ch 1110re work ca ll 
be done ll O\<\" it is in nse , 

A nother curio lls fea ture is the 
sight of yel low-ha irecl 111en frolll the 
Picric Powder \ Vorks. Lyddite, of 
which picric acid is the chi ef CO l1 -
stituent, s tai ll s eve ryth in g a bri g h t 
yellow, a nd ha nds a lld ha ir ellllall y 
suffer. \ Va r abo un ds in in congrui 
ti es , a nd h ence pi c ri c acid, which on 
th e one h and is a f'onnidable explo
sive, a lso is of g reat valll e in the 
t reatlllent of burn s, a fac t o lll y n ow 
beginning' to b e appreci.atecl. The 

A lthoug h costin g but ~ s m a ll Stlln compared with its 
s ister factory at \Voolvvic h, \Val th a m s till figures ve ry 

groun d 0 11 which the fac tory is laid out is m arsh y, a nd it is 
extraordin ary \\'ha t r apid g rowth the trees p lanted the re h ave 

-m ade ill th e respectably 011 
the A rm v Esti
m ates . Its wage
bill a m ounted 
to £S7,qoo last 
yea r, whilst th e 
ubi !l u j t 0 i1 s 
pol icem a n was 
respon sible for ' 
a nother £2,6 l7 
per a nllum. In 
mate rial alo ne, 
excl ud in g ne w 
huildings, th e 
fac tor y cost 
£ II2 ,OOO, a fact 
w hi c h spea k s 
well for t h e re 
serve' of cordite 
now aCC Ul11 ul at
in g inourmaga
zi n es. Now what 
is the m ateri al 
con cer llill g' 
which so much 
prea mbl e i s 
;lecessan '? It is 
a browl; co rd 
like substan ce, 
havi n g as its 
base n ltro-glyce- /'lwtos, Copyright, A S£LF-i'LANTEj) SHRUJJIJiiRY. .\ S avy 6- A l1ny ." 

Brfck Traverse Scpctrafin!! Mi.rillg House from other B1titdings OH Lowe1' Islalul . 

co urse of the la:.;t 
twenty years, It 
is now gen erally 
understood that 
a wi de Le l t of 
li vi n g; trees 
f0 rms a fa r bet
t e r trave rse t ha n 
m asses of brick 
work . Th e r e 
used to be a 
t heo ry t h c~t t he 
effect of a 11 ex
p losio n could he ' 
g-reatl y mini 
Jl1 ised by placi n g' 
sol id trave rse's 
o f v a r \' in ')' 
s llapes il~ th'~ 
lin es likelv to be: 
taken byexplo
si 0 11 s s h ot.l,d 
th ey OCC llr. 

Ti 111 e, h ow
ever , soon re
illoved this il11 -
press ion , fo r it 
was fo nnd tlw', 
u nder the lll

fI uence of the 
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explosion masses of masonry were d etached fro111 the barri e r 
and d riven in everv direction with a force and destruc
tive effect h a rdly il1ferior to the orig ina l sh ock. On th e 
oth er h and , the thick: belt of trees p resents an elasti c 
resistance to the explosive e nergy, and h ence, by bending to it , 
b reaks its fo rce whil s t n ot s l1 s t ainin g severe dam age itself. 

On page 106 there is an excellent view of one of these fast 
di sappearin g h eaps of brick and earth. This was placed 
between two powder h Ol1ses, and its s ize en ables the mind to 
realise the enormous energy that g unpowder on the least 
p rovocati on was wont to exhibit . One very curi ous feature in 
the picture is the lux urious g rowth of wood an d undergrowth 

Ph ot(l. C()p ri~· ht. 
SPEC/ MRNS OF COR1) /1'E AND 

"Nnvy&/ll'lll)' ." 
j )RI MF NS'. 

rho/a . Copyriglll, I, N avy & Army . . 
LA !YDl NG .'Ie /·JONI': ()N A /lll n 'IIL A T FACTO/n· . 

on th e top of th e tra\·e rse. Thi s certa inly was not planted by 
any hum a ll agen cy, but h as neverthel ess resulted from 
per fectly n atura l causes. The top layer of brick became dis 
illtegrated, an d the birds cO llstantly roosting the re h ave pl anted 
thi s unique shrubbery. Every sm all h Oll se in the factory, 
wh ethe r devoted to cordite or to powder m anufact ure, is k ept 
durill g the' winter at on e even t empera ture. This necessary 
work is carried out by large steam pipes whi ch circulate 
through out the works . These are carri ed u pon high uprights, 
and it requires a knowl edge of their il1lm ense valne to become 
reco n ci led to their exceeding u gli n ess . 

r!.JrCVi 01f.<i (lI tic/cs of fhis sC1'ics a/Jpctu' d Of/. J1fly 15 (IlU! Ju ly 29.) 

Scenes of Naval and Military 

r - ... ---

Photo . Copyright . 
TfJU /(SD. -J), 0 ,\ ' BO . .:JRf) Sf/IF. 

N. Elli,. 

Thursday has heen in th c ~a\"y, ever sin ce Kin g \,yillia lll IV .. ill th e twe nties of th e presen t cen tu ry , as D uke of Claren ce aud Lord.,H;igh Admiral. 
fi rst institu ted th e practice, regul arl y observed as " lllak e fl ll rl lll e ll (l ,. (lay _ \Vhe re ,-er. th e wide world o ve r, a Brit ish m an-or-war m ay be, th e usage is 
the same, a nd o bserVe'] in th e sam e way as our ph otograph sh ow~. 
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f-I er Majesty's Ordnance Facto ries. 
By F REDERICK G. ENGELBACH. 

W A LT H A M A B BE Y. --II. 

THE GENE SI S OF GUlI'-C0 1T ON. MIX I NG ACID S B Y COMPR ESS ED A IR. 

BEFORE describ
ing th e work
ing-up of the 

new product , it is as 
vvell to closely ex
am in e the manufac 
ture of its chi ef con
stit uents_ T aking 
90 as t Ile whole, 
the p roportions are 
as fo llows : 

Nitro-g lycerine 43'5 
G Ull -cotton . . 27'75 
Acetone . _ . 15'1 
Mineralj elly - 3' 75 

As regards the 
min e r a l j e ll y or 
vaseline, thi s is used 
si m ply to render the 
resultin g mass softer 
and JIl ore readily 
moulded. It takes 
no part in the exp lo
sive fo t ce, and ac ts 
qui te mechanically. 
The acetone, men 
ti oned in the p reced
in g arti cle, is de rived 
by the destructive 
distilla tion of aceta te 
of lim e. Its fun ction 
is to dissolve and to 
ama l ga m a t e th e 
gun-cotton and nitro
glycerin e fo r the 
purpose of mould
ing. T his obj ect 
ach ieved, the manu
factl1rer gets rid of 
the solvent by dry
ing u nder gentle 
heat. 

The exigencies 
of space require 
n itro -glycerine, or 
I .G., as it is fa mi
li arly k n o wn a t 
Waltham, to s tand 
over un ti l the n ext 
arti cle, a ll d h ence 
g un-cotton ,although 
second in point of 
p roportion , is taken 
fi rst . This power
ful explosive can be 
wat ched I in all its 
p r oce~'YSes, be i ng 
a ltogether mos t 
amenable to treat
lll ent. It is pro-

Th e Acid Mixing Shed. 

Photos . Copyright. 

A STUDY I N THE COTTON-PICKING ROO M. 

OVEN FOR DRYING COTTON. 
The COitJH Passes into the Oven 01t the R ight Dj the f'icture. 

"Navy 0- Army." 

d uced by the ac tion 
of nitric an d sul
phuric acid~ 'lipon 
cotton, a chemical 
process sufficiently 
marvellous, . seein g 
that i t con ve rts that 
innocuous materia l 
into an explosive 
second only to n itro
g l yce rin e in i t s 
power. 

To begin with , 
carboys of acids 
made in the factory 
are b rought into a 
huge sh ed, where 
theystand in bat ch es 
read y for use. By 
means of a lift, 
shown in Ill. I , the 
carboys are h oisted 
up some IO-ft. and 
t ip pe d int o a 
lead conduit. Firs t 
ni tri c and then sul
phuricacid is poured 
out, the corrosive 
stream flowing into 
l arge cy lin d ri cal 
boilers (Ill. 2). 

By m eans of 
tiny tubes seen at 
the extremity of the 
boilers, a j et of com
pressed ai r bubbles 
through the acids, 
m aking their union 
com plete. For the 
mallufacture of gun
cotton, the fi nest 
co tt o n w aste i s 
bo u g ht ill Ma n
ch ester, an d arrives 
in bags weighing 
I -cwt. In spite of 
great care in pack 
ing!> varions 'fo reign 
bodIes get into the 
cotton, and h en ce i t 
has to be h and
picked and teazled. 
Thi s esse n ti a ll y 
fe minine occupatioll 
fa lls t o the lot OI' 

ni ne women, "" h o 
are eitherth ewidows 
or relatives of men 
employed in the fac
tory. When pickell 
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NIT RAT I N G S HOP. 

[11. the Di lU1er Houl' . 

POACHING MACHINE FOR" WAS HING" GUN-COTTON. 

MO ULDING GUN-COTTON DISCS. 
llNavy<5-.4.rm,y." 

and teazled (Ill. 3), the cotton 
is thrown on to a wide revo lving 
band, which carries it through 
a species of window into the 
drying-room. Here is a vast 
oven with a multitude of tiny 
doors (Ill. 4), each one of 
which opens on to the cotton 
as it p asses through. In the 
oven is arranged a n endless 
band, which, as it passes back
wards and forwards, carries the 
cotton from the top to the 
bottom of the drying chamber. 
The journey t akes 20-min., 
and the h eat is kept up to 
ISo-deg. before the charge is 
considered absolutely dry. 
Finally, when at the lowest 
tier, it passes out, still on the 
band, up an inclined shoot and 

. drops into a bin. From this 
receptacle it is weigh ed into 
tins, each holding I ! -lb., and 
is sent forward fo r the nitra ting 
process in the n ext shop. 

It must be understood that 
these buildings are only sub
divisions of one large factory, 
and a re thus side by side, a 
factwhich r educes the handling 
of the charge to a minimum. 
In Ill. 5 small tunnels will be 
noticed under the chimneys, 
and it is through these that the 
dried picked cotton is thrust 
to fall into the bath of acid 
below. The I t -lb. of waste 
soaks up n early 14-lb. of the 
fuming acid, some of which 
h as to be r emoved . The work
m et1, armed with iron wrin gers, 
sq ueeze the free ac id from the 
cotton and place it, after.s-min. 
immersion , in covered pots, 
which can be seen s ta ndin g in 
wat er in the foreg round of 
Ill. S. 

At this stage innocent 
cotton makes its exit and 
" explosive " enters, and the 
11 0 rmal care h as to be increased 
or explosions will inevitably 
occur. The fumes g iven IiJff by 
the acids in this ai ry shop are 
very corros ive, and m en work
in g long in the nitra ting-house 
fi 1\d that their teeth suffer. 
Worn-out Army clothing is 
se rved ou t for use in the factory, 
as the acid plays h avoc with 
cloth of any kind, and thi s 
produces a nlbst bizarre effect 
upon the visitor. After a due 
period of cooling, the con tents 
of six pots ate placed in a 
centrifugal wringing-mac.hine, 
and in it the bulk of the super
fluous acid is removed. . The 
much-harassed cotton is then 
washed by m achinery, until 
almost every trace of the acid 
is removed. The washing 
finished, the re remains the 
bo iling , which takes place in 
huge vats closely resembling 
elephantine casks in appear
ance. In all, twelve diffe rel'It 
waters are used in this process, 
and the boilin g takes. seventy
two hours to complete. 

Wh en wrun g- out, the 
cotton ' is placed in bags and · 
carried to the pulpin g-machine 
shop, where rapidly-revol Villg' 
knives so min ce it that .it' 
forms an i lilpalpable powder, 
r endering milky white the 
water with which it is flooded. 
The paddle-wheelmachille, or 
poacher, as it is called, shown . 
in Ill. 6, is used for thoroug hly 
washing every particle of 
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the powdered' gun-cotton, and by the rapid revolution 
of the paddles this purpose is completely achieved. Then 
with a funnel, shown to the right of Ill. 7, the workman 
draws off the supernatant water, leaving ' the explosive as 
a white precipitate. From these machines the gun ··cotton is 
carried into a large receiver styled the" stuff-ch est." From 
this, smaller tanks are filled, called gauge-tanks, seen in 
Ill. 7 (high left), which hold enough to fill the moulder 
shown in the same illustration. Then by means of rails the 
soft n~ass is carried to the press, where, under a pressure of 
34-lb. to the sq llare inch, it is moulded into discs of gun
COttOIl. 

These still contain far too much water, and after 
being drilled like so many wooden blocks they are carried to 
another press (Ill. 8). There, under a pressure of six to seven 
tons per square inch, the disc is reduced in size to hair, and 
the moisture brought down to about 14 per cent. The 
workman is guarded from injury by a heavy rope mantlet, 
which protects him far more than thin iron or steel would do. 
Fortunately for the comfort of the visitor, gun-cotton requires 
lighting and confining in a closed space to develop its terrific 
power, otherwise the pressing-room would be a trying one 
to visit. 

The gun-cotton intended for cordite manufacture is, of 
course, not compressed, but is dried and sent to the N.G. 
factory, where in the next article its progress can be watched . 

Photo. Copyright. A SILENT GIANT. 11 Navy cS-Army ." 

M achilte for Pressing GU1't- COttOI~ Discs. 

(Previo1ts a1,ticies Dj this suies appeared on J1£ly 15 and October. 14 .) 

Durban and 
W HEN this war is over Natal will have owing to her by 

the Empire a very deep debt of gratitude. It would 
be h",rd to over-estimate the splendid services that 

its colonists have rendered to the Imperial canse. They have 
seen their country overrun by the enemy, and their property 
destroyed, without a murmur or complaint, and the gallant 
little colony has put the cream of her manhood into the field 
to fight the Empire's battle. Truly they "come of The 
Blood; slower to bless than to ban; little used to lie down 

the War. 
at the bidding of any man." And the Empire will never 
forget Natal's work for it in the hour of stress. Although 
PiE;ter Maritzburg is the capital and seat of the Government, 
Durban is by far the largest and most important town; 
doubly important in that it is the only port in the colony, 
whose coast-line extends along 170 miles of the Indian Ocean . 
It is a wonderfully well-watered country, for in this small 
stretch of coast-line no less than twenty-three distinct rivers 
debouch into the sea. Two of OUf pictures illustrate a couple 

Photo. Copyright. "J.YaiJY & .I'1N/~Y. " 
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I-fer 

T HE greatest constituent by 
bulk of cordite is nitro
glycerine, one of the 

most powerful exp l os i ves 
known. It is obtained bv the 
action of nitric and sUlphuric 
acids upon glycerine, the 
resultant being a heavy, oily 
fluid, straw-like in colour. 
N.G., as it is familiarly known" 
is exceedingly sensitive to 
concussion, and an explosion 
may occur a t any moment. 

Majesty's · Ordnance 
By FREDERICK G. 'ENGELBACH. 

W A L T H A M A B B E Y-I I 1. 

BEFORE AND AFTER I NCORPORA TION. 

Factories. 

house. In appearance the cor~ 
dite at this stage resembles 
damp china clay, showin g white 
against the sam e m aterial 
when ready for p ressing into 
cordite. The incorporating 
machine is one of a type 
u sed nearly univ ersa lly 
by bakers for mix ing their 
dough. It consists of a 
number of spiral knives which 
so cut abroad the mass of 
crude cordite that in 3t hours 
it presents quite a different 
aspect. 

Prior to I894 its manu
fac ture was carried on in 
fl ,Ill:;Y buildings, surrounded 
by massive brick traverses, 
but a disastrous explosion 
wh ch occurred in May of that 
year caused a different plan to 
be adopted. 

Two Cha1'a-es of Carditf', one 0/ which Cl nS lsts merely of N .G. and G1t1t-cotton, the other 
() bemg a Mtil.:tm'e DJ !'v.G., Gun-cotton, Acetone, and Vaselme. 

The I 5 - lb. I ° -0 z. 0 f 
acetone is mi xed with it 
before inco rpora tion a nd 
renders this p rocess feas ible. 
Then 31-lb. of mineral jelly 
is added and the mass sub-

A ' MACllIYE I N ITS TIME PLAYS MAN> PARTS. 
Baker's LJo1t~h Incorporator Used for Cordite Mix1.ng. 

The pictures which 
were taken shortly 
after the catastrophe, 
show the crater 
characteristic of this 
explosive, h ardly one 
brick being left on 
top of another. Now, 
in lieu of m asonry, 
huge banks of earth 
are piled up round 
th e N .G. houses, 
which are also 
slightly sunk below 
the surface of the 
ground . Theillustra
tions give a good idea 
of these typic a l 
da n ger buildings. 
The ll'itro-glycerine, 
by bulk 43t -Ib., is 
mixed with 27i-Ib. of 
g un-cotton in theN.G. 
houses, and the charge 
is carried in tubs to 
the in'corpora tin g 

Photos . Copyright. BLENDING- CORDITE! 

Wincling Sixty Strands 1°nto One Rope. 

GENTLE P ERSUASION. 

Cordite bei1tg Forced into Cords under Enormott,s Presstl,re. 

" N avy & Armyo" 

j ected t o 3t more 
hours of mixing. The 
j elly g ives a ductility 
to the cordite and 
rende rs it fit for 
pressing. 

The men in these 
"sh ops" work eight
hour shifts, and, work 
being con tinuous, a 
large amount , of the 
exp!osive is m anu
fa c t u r ed wee k 1 y.:. 
About 50,OCD-lb. can 
be dealt with in the 
variousillcorporators, 
and yet, in spite of 
these quantities, n ot 
one precaution is 
n eglected. The most 
scrupulous cleanli
ness reigns every
where, and, the mop 
and pail are per
petually in evidence, 
removing dirt 
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invisible to tne 
ordinary eye. 

days, the Webley 
pistol size only two. 
When dried, the reels 
-I refer to rifle and 
pistol cordite - are 
taken to the blend
ing factory, where 
one of the most in
teresting processes 
takes place. There, 
Ten r eels of the 
dried cordite are 
placed on a machine 
and the ten strallds 
twisted or blended 
into one string Oll a 
fresh reel. 

Incorporation 
corn plete, the cordi te 
is carried to the 
pressing-room, and 
a charge of 20-lb. 
is loaded into a 
.cylinder and the 
inlet closed down 
firmly. Imme
diately this has been 
done, a h eav'y piston 
desc~nds, exerting 
by hydraulic power 
a force of 600-lb. to 
the square inch on 
the soft mass below 
it. According as '5 
or 'or cordite is re
quired, so the exit 
available for the 
escape of the mass 
is large or small. In 
the picture half-inch 
cordite is being 
made, and it can be 
seen emerging from 
the lo,'"er part of the 
machine, against the 
background of a 
towel. As it is 
driven out it can be 
seen passing on to 

Photo. Copyright. BAKING COR DITE. "Navy 6- Army.JI 

Six of these reels 
are again blended, 
as the picture shows, 
into one rope, COll 

sisting of six t y 
separate filamellts . 
vVhen finished, this 
rope is cut into 
lengths of ri-in., 
and these sections 
furnish the charge 
of 30 - gr. for a 
round of ball cart
ridge. Records are 
kept of each reel, so 
that if a batch . of Drying O"t Ihe Acetone at 100·deg. F. 
ammunition goes 

wrong at any time its life history can be \raced back with 
accuracy, even although months may have in.tervened. E~'ery 
care is taken that no dust or grit gets on to tile reels in 

the grooved block to the right, where it is cut into lengths 
of r6t-in. Of these a trayful has heen arranged at the lower 
edge of the picture. 

Pholos . COPY"ight 
A RUINED N .G. HOUSE, 

Showing a Partially Destroyed House. 

At this stage the acetone used as a solvent requires 
to be eliminated, and the cordite, large or small, is carried 
into a large drying-room, where it is exposed to a heat 
of IOo-deg. F . for varying periods. Half-inch requires fifteen 

Photos. Copyright, A NITRO-GLYCERINE LIFT, 
Showiug Earth Banks round N .G. HOHSr" 

"THE CRAT E R OF TH E VOLCA JYO." Colonel Locky[r,R .A. 

ShOWing Pull:erisecl B1'ick and S lone . 

transit; and until they are handed over to the Woolwich 
ammunition authorities, they are kept in small closed vans. 
No cutting is done at Waltham Abbey, that process being 
deferred until the last possible moment. 

A DANGER BUILDING. "Navy 0- Army." 

A Process in the M anufact .. ye 0./ N,G. 

(Previous articles of this series ap ' cared on 1"ly 15 and December 30). 
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Engelbach, Frederick G. HMOF. Waltham Abbey.  The Navy and Army Illustrated.  Copies of 3 Articles 
14.10.1899  30.12.1899  13.1.1900  (2 files original & photocopies)  (Photos: Hudson & Kearns)

1 Major F L Nathan RA, assistant superintendent of powder factory
2 Lieutenant W B Anley RA Officer in charge of danger buildings, Waltham
3 Headquarters of the staff, Waltham
4 "Any matches or keys" Sergeant searching a man
5 A Placid Scene - Waltham Lock - Loaded boats going down stream
6 The Waltham uniform showing boots used in buildings (and uniform made from lasting 

material)
7 A self-planted shrubbery - brick traverse separating mixing house from other buildings on 

Lower Island (showing Lower Island Lock
8 Specimens of cordite and primers
9 Landing acetone on arrival at factory
10 The genesis of guncotton - acid mixing shed
11 Mixing acids by compressed air
12 A study in cotton - picking room
13 Oven for drying cotton
14 Nitrating shop - in the dinner hour (dipping)p;pl
15 Poaching maching for washing guncotton
16 Moulding guncotton discs
17 A silent giant - machine for pressing guncotton discs
18 Before and after incorporation
19 A machine in its time plays many parts - baker's dough incorporator used for cordite 

mixing
20 Gentle persuasion - cordite being forced into cords under enormous pressure
21 Blending cordite - winding sixty strands into one rope
22 Baking cordite - drying out the acetone at 100 degrees F
23 A ruined NG house - Quinton Hill Explosion
24 The crater of the volcano - showing pulverised brick and stone - Quinton Hill Explosion
25 An NG lift - showing earth banks round NG house 
26 A danger building - a process of manufacture of NG






















































	Title Page
	Index of Images
	wai_0102_00.pdf
	wai_0102_01_wasc_0459_01
	wai_0102_02_wasc_0459_02
	wai_0102_03_wasc_0459_03
	wai_0102_04_wasc_0459_04
	wai_0102_05_wasc_0459_05
	wai_0102_06_wasc_0459_06
	wai_0102_07_wasc_0459_07
	wai_0102_08_wasc_0459_08
	wai_0102_09_wasc_0459_09
	wai_0102_10_wasc_0459_10
	wai_0102_11_wasc_0459_11
	wai_0102_12_wasc_0459_12
	wai_0102_13_wasc_0459_13
	wai_0102_14_wasc_0459_14
	wai_0102_15_wasc_0459_15
	wai_0102_16_wasc_0459_16
	wai_0102_17_wasc_0459_17
	wai_0102_18_wasc_0459_18
	wai_0102_19_wasc_0459_19
	wai_0102_20_wasc_0459_20
	wai_0102_21_wasc_0459_21
	wai_0102_22_wasc_0459_22
	wai_0102_23_wasc_0459_23
	wai_0102_24_wasc_0459_24
	wai_0102_25_wasc_0459_25
	wai_0102_26_wasc_0459_26




