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the centre, and graced with "delightful gardens I crease since the census of 1871. The parish is 
and walks, and sundry other pleasant and necessary I wholly agricultural. 
devices.* Sir Samuel l'ellnant, who was Sheriff I The village green occupies a central position in 
of London in 1745, died at N y!lll House in 17 50, the parish. It stands on a hill some three miles 
during the year of his mayoralty. In 1774 a Mr. I north-cast from Potter'~ Bar Station on the Great 
John Granger, who assumed the name of Leman on : Northern Railway. On one side of the green 
coming into possession of the manor, pulled down the I stands the parish church, a new building, of Early 
old house, and destroyed the gardens. The materials i English architecture. It is built of stone, and 
of the building were used in the erection of the consists of chancel, nave, south aisle, transepts, 
present N orthaw House, which stands about half a and a square tower at the south-west corner. The 
mile distant from the site of the old mansion. church, dedicated to St. Thomas it Becket, was 

The manor, on the death of the Countess of erected in 1882, in the place of one destroyed by 
Warwick, in 1603-4, passed by deed of settlement fire in the previous year. The predecessor of the 
to her orother, Lord \\'illiam Russell, and it was a present building-a pseudo-Perpendicular structure 
few years later soh1 to the Lemans, witn whose -was a comparatively modern edifice, dating from 
family it remained for several generations,- down to the oeginning of the present century. It was built 
the middle of the bst century, when it was be-

j 

in the place of an older church, probably Late Nor­
queathcd to the above-mentioneJ John Granger. man or Early English. It was a commonplace cruci­
About 1322 the property passed into the hands of form building, covered with a coating of cement. 
the Rev. Dr. Trenchard, on whose death it was in- At Lower Cuffiey, a valley lying about midway 
herited by his son, 1\1r. Ashfordby-Trenchard. This between the villages of N orthaw and Cheshunt, 
family hdd the manor till 1876, when it was soid te, is a chalybeate spring, which, at the time when 
ML John P. Kidstoll, the prcsent owner. This : the royal court was held at the neighbouring 
gentleman has grea.tly improveJ and enbrgecl the j Palace of Theobalds, was much resorted to; but it 
house. The grounds arc extensive, beautifully laid shared the fate of the spring at Barnet * and other 
out, and contain an ornamental lake about five similar places, and its medicinal qualities seem to 
acres in extenl. have lost their virtue as soon as the spring ceased 

There are a few other good houses in the parish, to be fashionable. Mr. Cussans, in his" History 
notably" The Hook, " a sllbslantial mansion of the of Hertfordshire," says that" the water contained 
old· fashioned type, on the south silk of the village j a large quantity of iron, and a favourite diversion 
and Northaw Place, which stand::; a little to the of the inhabitants was to induce strangers to make 
west of the church, llUilt tow3.rds tht: encl of the , tea with it. Though perfectly colourless, as soon 
seventeenth century. ! as the boiling water was poured on the tea, the 

The parish itself, although of consiJerabJe extent, iron combined with the tannin, and formed ink­
embracing I1 U lc~s than 3,000 :tcres, contains ollly as much to the astonishment of the tea-makers as 
about 600 inhabitanl ~, ::; huwing but a slight in- to the delight of the practical jokers." 

_.- -------_ . .... _._-----

CHAPTER XLII. 

E~FIELn ~ ~ r.\LL·Arn!S F.\CTORY AND \\'ALTIIAM POWDER-MILLS. 

, . Fi re ,(1)-,\\ <: f :. ti n.:."-SIIA Io:F:S I EAI~ I : : j\';n,~" IIt'ltry 1" J Act IV. 

The Hi:-: tory of the Rillc - !--it1.1:di",,\·l of tnt.: l\ uY:ll SlLInlklrm:; Fnc t ory-·P:\ rtkll Llr~ uf ih Establi:.;hlllt:!I1t-Extenl of the Buildings, &c.-Pcrfedlort 
of the 1\l achincry :J. nd Pb llt -- I ll ' <;on:rnrnl.:lll Pow<.kr Mills- Situ.lt ioll uf the Duildillgs-Dt::saiption of the \Vorks-The Composition of 
Gunpowdc.;r-(~ l1 .l ll l i ti c.;s 111"0<:\11.:\:1.1 . 

BEFORE wc leave H ertfordshirc and 1\1 iddie,cx for I tically they belong to no parish or county, but ate 
the towers of Wallhalll Abbey :tnd the s;rc'c.: n glades I national to the fullest extent of the term, so we 
!I f 1::nI1el<1 j'on: :i t, \Vc Illust P:l.llSC, and dcv ote :t : make them a connecting link between the disttict 

h:tpter to tl\'O Jlubli c m;tnll faclories lying cl0sc that wc have visited and the county of Essex; on 
t" ._ d her on thc banks of the Lea, the onc kll OlYll \\'hich \Vc :tre about to enter. 
;1 ' till' Enfield Small·arms F;,ctor)" amI the oth<.:r The Royal Small-arms Factory is the establish­
as t i l ' 1: '1:':tl Gunpowder Factory, I\·altham. Pral" : lll ent through which all the small-arms of every 

- - I 
• St!t: flnt'" : p. ) 2,3. 
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description have been ~upplied-at all even ts, since : vidual skill of the m:.lrksman. The spiral groove 
the Crimean War- to the regular army, the militia, : gives to the bullet, if it fIts into the grooves, a 
yeomanry, and volunteers. Its long ranges of ; rotation rapid in proportion to the force of the 
buildings and tall chimneys are conspicuous objects I explosion and the slu rpness of til e t ll·i st in the 
from whatever side they art viewed. ' [,iral. Thi~ revolution oJ" the bu lk t 0 11 it~ own 

With reference to the speci<J.I manufacture c<J.rried 
on here, a short account of the rifle 
itself may not be judged out of 
place . 

"As early as 1498," 
observes :.l. writer in 
Cl/ambers's Cycloptedia, 
" the citizens of Leip. 
zig possessed the 
germ of the future 
rifle, for their arms 
had a grooved 
bore, lmt the 
grooves 
were 

ENFIELD SMALL·ARMS FACTORY. 

straight. Not many years after, in 1520, Augllstin 
Kutter (or Koster), of N firnberg, was celebrated for 
his rose or star-grooved barrels, in which the grooves 
had a spiral form. It took its name from the rose-like 
shape of the bore at the muzzle j and, setting aside 
superiority of workmanship subsequently developed, 
Kutter's arm was the veritable rifle, and to him, 
therefore, so far as history .shows, is due the in-

. '¥elltion of this terrible weapon, which reduces the 
Sight of the projectile to a lJuestion of the indi-

axis keeps that axis, gmvity 
excepteo, in the Itn<.: in 
whi. h 't (" " d . ' rh: piece. 
I1 ,; Rutsiphen 

. c ;J ew way of 
·111:l/,; VI. I .~ gounes,' which, 
from a subsequent patent 
granted him in 1635, ap· 
pears to have consisted, 
among other improvements, 
in rifling the barrels. It 
would be · tedious to enu­
merate the various princi­
ples of rifling which were 
tried during the two cen- . 
turies following Rotsiphen j 
sufIice it to say, that scarcely 
a form of rifling now prevails 

but had its prototype among the old invention •. The 
difficulty of mechanical appliances ma I.:i ll 0( 'rll rilling 
true deferred, however, their gener.I' ." ... !uction, 
and the cost of rifled arms lim it/·d , ,·pr use to the 
purposes of the chase. The n·' "4. ".l lIary govern­
ment of Fr:lOce had rifl c~ i~s \" ' to portions of 
their troops, but they met ";[:1 ,0 indifferent a 
success that Napoleon recall ed them soon after he 
came to power. In the Peninsula, however, 
picked companies of sharpshooters practised with . 
rifles with deaJly effect on both the Englisb and 
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French sides. During the American War-1 812- J4 right, however, to state that this contrivance is 

- the Americans demonstrated incontestably the claimed for Mr. Greener as early as J836.) Not­

value of rifles in warfare, but many years were yet withstanding the many advantages of the Minic 

to ebpse before they were definitively placed in system, it was found defective in practice. Ex­

the hands of soldiers, many of those of every periments were set on foot in all directions, and 

nation in the Crimea having fought with the resulted in 1853 in the production of the' Enfield 

ineffectiv e <l nd almost ridi culou~ 'Brown Bess.' ritie,' which had three grooves, taking one complete 

Soon after the French invaded J\.1geria they had 1 turn in seventy-eight inches, and fired a bullet 

armed the Chas~eurs cl'Orleans with ritles, to 11 resembling the Minie, except that a wooden cup 

counteract the supl·r ior range of the Arab guns. was substituted for one of iron. From 1853 to 

The inutility of th e old lllll sket was 5hol\"l1 in a , 1865 this was the weapon of the British army. 

THE P;)WDER MILLS, \l"ALTlIA~I. 

battle during the Kafli r \\ ·ar, where 0Uf men , In 1865 the adoption of breech-loading arms 

di scharged 00,000 cartridgc~, and the damage to : caused tlie Enfield to be converted into a breech­

the enemy wa,; twenty-five lI1 ('n stru ck. ,\fter ex- loader by fitting the 'Snider' breech mechanism 

periments with the old musket, it was found that to the Enfield barrcl. This arrangement was, 

its aim kld no cer!!] in t)' whatever l>eyond J 00 however, only temporary; and after a most ex­

yar<l~ . It \ras ~oon disc')1 ered that a spherical i hallst ive series of trials before a special committee 

ball was not the best missilC', one in which the on breech-loading rifles, the Henry barrel was in 

longer axis coincided with lhe axis of the gun I 1871 adopted, in conjllnction with the Martini 

flying truer·- the rebtil'c length of the axi s 3nd i breech, for the new small-bore riHe for the British 

the sbape of the head ueing mat ters of dispute. arm)" now known as the l\hrtini-Henry rifle. No 

In England no improvement took place until 185J, fewer than 104 different kinds of breech-loading 

\1 hen 28,000 riflee! muskets to fire the ]\,1 inie bullet small-arms were submitted to this committee, who 

W Cl e onJered to be issllecl. The l\Iini~ bullet, decided that the Henry ·45-inch bore barrel' was. 

being 111.1 1 le smaller I:lan the bore of the piece, the best adapted for the requirements of the 

could be almost dropped lllto the barrel. (It is sen·ice,' on account of its' superiority in point of 

34 
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accuracy, trajectory, allowance for wind, and pene- similar service in 1 i 94, to Hamburg in 17 95, and 
tration,' and also on account of its great durability. again to Hamburg in 1800, the store of arms in 
The Henry system of rifling is the invention of the Tower being at that time entirely expended. 
Mr. Alexander Henry, gunmaker, Edinburgh, and Again, in 1823, the names of not less than twenty 
its essential peculiarity consists in the form of the E nglish arti ficers hall been ascertained who were 
rifled bore. The length of the Henry in full employment in the national armoury estab­
barrel is 32t inches. The mean diameter of the lishments of Russia and the Unitcd States, and no 
bore is '450 of an inch, and the rifling takes one doubt many more might havc been discovered. 
complete turn in ~2 inches. Its bullet is solid, This was attributable to the encouragement and 
with a slight cavity in the rear, and weighs 480 inducements to emigrate held out to our skilled 
grains, the charge of powder being 85 grains." artificers in that branch of trade by foreign nations, 

The Royal Small-arms Factory, at Enfield Lock, backed by the want of employment in their 
on the narrow strip of land between the River Lea vocation at home; and it was apprehended at that 
and the water-way known as the "Lea and Stort time by men conversant with the subj ect that, 
Navigation," about a mile and a quarter from unless the fostering care of the Government was 
Enfield Wash, dates its erection from 1855-6. It continued in support of its armoury institution, the 
is true that a small ordnance factory was established art must again be lost, or so far reduced that the 
here by the Government early in the present country would a second time be left to depend 
century, where a few thousand muskets were on the casual supplies furnished by individual 
laboriously forged by hand each year; but when manufacturers. It has alw<\.ys been contended by 
the sudden introduction of the rifle and the de- men who have advocated the formation of Govern-

. mands of the Russian War called for a supply of ment armouries that the views of tradesmen were 
arms, which the trade, not only of Birmingham, I confined to individual profit. When they entered 
but of all Europe and America, was unable to upon a contract, their only object was to brilJg 
meet, the Government det~rnlined to erect machi- their workmanship to such a state as to pass the 
nery for the fabrication of anns on its own account. official examination ; they had n,o motive, it was 
For this purpose the factory at Enfield was entirely said, to improve, or inducement to perpetuate, the 
re-modelled, but the successive adoption of the art. When the call for arms by the Government 
Snider and Martini-Henry rifles, as above shown, ceased with a war, they turned their industry to 
has been the means of producing a great change other occupations, and their wur i-ll lL' n were driven 
in the plant. . to seek employment in foreign countries, or left to 

The manufactory on its presentfooting originated neglect the art at home. 1 t was also alleged that 
in the dissatisfaction for some time felt by the a national establishment offered the mos~ perfect 
Board of Ordnance at being almost wholly de- I means of making experiments for the improvement 
pendent on private manufacturers for so iffiportant of the service, and caused the saving of money in 
a part of the maltritl of war, and in the recommen- time of war as well as of peace, by operating as a 
dation, based on that feeling, of a Committee of check upon the prices of private manufacturers. 
the House of Commons on small anns, which sat But its principal object was to keep up among us 
in the session of 1854. The following interesting the art of making military guns. 
particulars of the establishment of this factory we "It was considerations such as these and others 
quote from Tuff's "Enfield" :-" Before 1804, that induced the Government, upon the recom­
when .the manufactory in its original form was mendation of the committee of 1854-the year of 
established at Enfield, the Government depended the Crimean War-to establish a manufactory of 
on the private trade for their small arms, and when small arms to a limited extent, under the direction 
that failed to provide a sufficient supply, recourse of the Board of Ordnance." 
was had to the foreign market. At one· time, While the Parliamentary committee was litting, 
Indeed, the art of making muskets became extinct a deputation of practical men, previou51y sent out 
in this country. This occurred in 1802; and Lord by the Board of Ordnance to m Ak .. mquiries in 
Chatham, then Master-General of the Ordnance, the United States of America as to the mode of 
stated' the circumstance pilblicly. Mr. John manufacturing small· arms there, and having ex­
Colgate, who held an appointment in the Ordnance tensive powers to purchase machinery to be applied 
Department, was sent to Liege in 1779 to super- to their fabrication in this country, was pursuing. 
intend the setting up of 40,000 stand of anns for its mission ; and on the report of the committee, 
the lerVice of the British Government. Major the House of Commons voted a sum not exceeding 
GeDeral Miller was despatched to Liege on a £150,000 towards the experiment. It should be 
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mentioned here that down to this date most of the used in certain work. The number of hands : em­
small-ar~s used by our soldiers were manufactured ployed here is generally about 1,500. 

at Birmmgham and in other parts of the kingdom, The interior of the factory consists of a series of 
and purchased by the Government. large work-rooms. The first usually entered by 

Since the above period extensive ranges of visitors is called the " action shop," from the fact 
buildings have been constructed here. They that here everything relating to the action (or 
occupy three sides of a square, are built of brick, breech-loading and lock apparatus) being finished 
in a good substantial manner, but quite devoid of In It. The room is 200 feet in length, and contains 
ornamentation. About forty acres of ground nearly a thousand different machines. The turning~ 
ciescribes the extent of the factory premises, in- lathes, or machines for forming the butt or stock, 
eluding the land used as butts for testing each are of the most ingenious character, and finish the 
piece that is turned out. Machinery for the manu- work.in such a delicate mi.nner that the "action" 
facture of rifles was imported from America, and can be instantly fitted to it without the slightest 
was placed under the supervision of Mr. Perkins, trouble or difficulty. The fitting the lock into the 
is manager_ The factory was subsequently taken stock was a work involving much time and 'labour 
in hand entirely by the Government, the first when performed by hand. By this machine a lock 
superintendent heing Colonel Manley Dixon, R.A., can be completely let into the stock in three 
who had charge of the works till 1872, when he minutes; indeed, the whole process of Illllking 
was succeeded by Colonel Fraser. The factory at and perfecting the stock does not occupy more 
the present time is carried on under the superin- than half an hour, and the only hand labour em­
tendence of Colonel H. T . Arbnthnot, R.A., with ployed upon it is that which causes the fi-iction 
a staff of military and civil officers, the whole being of a little sand-paper along its surface after its 
under the direction of the War Department The removal from the last machine. Besides the work­
machinery here is probably the most perfect of rooms, several buildings are occupied as stores of 
any gun-making establishment, whether private or stocks, barrels, &c., which are kept constantly in 
Government, at home or abroad; and as the readiness for use as may be required. 
manufacture proceeds it produces the various parts The factory is open to visitors, even without pre­
which are ultimately brought together to produce, vious application, on Mondays and Thursdays; but 
·the gun with such accuracy of finish, that if a the proof-house, immediately to the south . of the 
number of such guns were taken to pieces, and factory, is not usually shown. Every" piece': manu­
each part thrown together in a heap, the parts factured here is tested in the mea<l:ows close by. 
could be taken up indiscriminately, and be fitted The Powder-mills stand on the left hand as you 
together to make up guns without the slightest enter Waltham Abbey, between two branches of 
alteration or re-adjustment of either. This great the River Lea, 'which, as already stated, here is 
nicety of fini sh is of immense importance, with divided into several channels. They are screened 
regard to both conveni~nce and economy, for if from sight by groves of poplars and willows, mostly 
any part of a rirle becomes damaged or rendered planted in long rows diagonally, after the fashion 
unserviceable, the regimental armourer has merely described by Virgil, in his "Georgics," under the 
to remove the injured portion, take the corr~s- name of a " quincunx."· This shelter is useful to 
ponding piece from his repository, and at once keep away all grit and dust, and also, as already 
fit it into its place, without trouble or loss of time. noticed, in order to counteract the violence of 

The mechanism of the" Martini-Henry" is much an explosion. These are the only powder-mills 
more simple than either of its predecessors above belonging to the ~vernment, those at Favers­
mentioned, for whils t the old "Enfield ritle" was ham, Dartford, and Hounslow, being in private 
composed of no le~s than fifty pieces, and the hands. They employ about 250 hands, and they 
"Snider " of thirty-nine, the "Martini-Henry " cover a long strip of land about 2'0'0 acres ill 
consists of only twenty-seven pieces. Taking the extent, which runs along the banks of the river from 
average for the last four years, the number of south to north. 
weapons turned out at the factory in the course of It is almost needless to add that these powder­
a year is as follows :- Ritles (various), say 4'0,'0'00; mills are very closely guarded, and are shown only 
pistols, 5 , '0'0'0; and swords for rifles, 8,'0'0'0 . The to such strangers as have a' genuine object in view 
I'l. lI'lt and general facilities 'Of the factory are in in inspecting them. There IS no special day set 
such condition that under great pressure 15'0, '0'00 apart for their inspection. 
arms could be manufactured annually. The motive ___ . _ __ _ 
power is mainly steam, but one water-wheel is still 

• Virgil , Georg. H., 217, &c. 
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The appointment of superintendent of the manufacture 'of one of the newest kinds of powder, 
powder-mills is made by the War Office, and is called prismatic, are as follows :-1, refi,ning the 

_ ~lways held by an officer of the Royal Artillery. saltpetre; 2, refining the sulphur; 3, burning wood 
It is held generally for five years. The present to produce charcoal; 4, mixing the ingredients for 
superintendent is Colonel C. B. Brackenbury. the" green " charge; S, incorporating the" green" 

The visitor who wishes to inspect the works on charge; 6, breaking down the mill-cake; 7, press­
entering the grounds passes along a very beautiful ing the powder; 8, granulating; 9, dusting and 
avenue of poplars, and finds himself at the gates glazing; 10, prismatic pressing; 11, stowing, to 
of the superintendent's office. He is here warned dry the powder; J 2, hI ending prismatic powder. 
that he must not carry lucifer-matches or other I. The saltpetre arrives in bags from India, and 
explosive articles about him, and that whenever he is refined by boiling in a large quantity of water, 
is required to put on leather-soled boots he will and filtering the solution, which then runs into 
do so, as a single particle of grit from the high shallow receptacles, where it cools down, being 
road, if it were to be driven into some parts of the kept in a state of agitation by wooden rakes. The 
mills, would cause an explosion. saltpetre crystallises out in a form which closely 

The wood used for making charcoal is to a resembles snow. It is then shovelled into vats, 
great extent grown on the estate. It is either where it receives several washings. 
alder, willow, or dog-wood; the latter comes I 2 . The sulphur is next refined by being placed 
chiefly from Germany, and each kind of wood is in a retort, and heated until it first melts and then 
used in the composition of different sorts of powder, commences to sublime, that is, to pass into a state 
and is treated differently. of vapour. The vapour is led through a pipe kept 

The wood is stacked about the grounds in every cool by water outside it, and condenses into a 
available corner, awaiting the time when it will be treacle-like fluid, which passes into a receiver, and 
wanted, in order to be manufactured into that is then ladled out into tubs, where it sets into the 
deadly combustible which renders the hearths :1.lld beautiful yellow material which is known as refined 
homes of soldiers desolate, and the necessity for sulphur. The impurities are, at the same time, left 
which. is a scandal to the Christian name. How- behind in the retort. Before; ueing used for gun­
ever, we llltj'st acce-P[ll'ie-actllal state of things_ pow.] ,,!". :11<' S\lI ~': J\ lr has t(l he ground into a fine 

All the "hands" employed are bound to be powder. 
steady and sober; no smoking is allowed on the 3. The wnods used for gUI1I'owl/er charcoal are 
premises; and each man on coming to work puts three, as mentivl1cd above. I'he larger descrip­
on a suit of greyish-black. Many of the" hands" tions of powder are made of willow and alder, the 
are the sons of parents who were employed here willow giving a rather stronger powder than the 
before them; and the fact that they carry their alder; while the fine-grained powders for use in 
lives constantly in their hands, and work with death small-arms are made of dog-wood, which is more 
ever before their eyes, has a sobering effect 011 expensive, and has not hitherto been grown largely 
them, and even (so I was informed) on their on English soil. The woods are packed in iron 
families at home. cylinders, called slips, and introduced into furnaces 

The authorised visitor to the works, having also lined with iron. The flame from the fuel 
been duly challenged at the gates by the police, plays round the outside of the iron furnace-lining, 
and passed to the office of the superintendent, is heating it and the slip within. The various j\lices 
placed in the care of an experienced guide, :md of the wood begin to distil, and the gases so pro­
thence conducted to the various" houses" where duced pass through two holes in the far end of 
the several operations of gunpowder-making are the slip and corresponding holes in the back of 
carried on. These houses are separated by con- the furnace, whence they are carried down into the 
siderable sp:tces thickly planted with willow and fire and contribute to the fuel, so that after the 
alder wood. Thns if an explosion were to take process has once been established the wood helps 
place in one house the force would be broken by to burn itself. When the work of burning is com­
a screen of trees, and the other houses would not pleted, the slip, with its heated charcoal within, is 
be likely to be a!fl:cted by it. taken out of the furnace, and placed in an i~on 

The three ingredients of which gnnpowder is cooler for twenty-four hours, after which it is 
composed are saltpetre, sulphur, and charcoal. emptied ont, but not used for several days, in order 
For ordinary English gunpowder the proportions to avoid the possibility of any heat existing in it. 
by weight are-saltpetre 7 S, sulphur 10, and char- The charcoal is then ground in an apparatus like 
coal 1$ per cent. The processes required for the a coffee-mill. 
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4. The next process is that of mixing the in­
gredients. Hitherto the visitor has entered the 
houses without any other precaution than the leav­
ing behind of any dangerous material; but hence­
forth a new danger has to be provided against. 
The dust from powder flies about the houses, 
blackening the floor, and filling every cranny with 
explosive material, in spite of constant sweeping 
and washing. It is therefore most important that 
not a single particle of sand or grit should be in­
troduced, lest the motion of a foot on the floor or 
any friction in the processes themselves should 
creat~ heat enough to ignite the smallest atom of 
powder. All persons who enter the powder-houses 
are therefore obliged to have their feet encased in 
lpecialleather boots, which never touch the ground 
OIltside. A small threshold board, about a foot 
high, marks the division between the black powder­
hoUie, which is called "clean" in the parlance of 
the factory, and the beautiful outside world, with 
its waving trees and glittering streams, which are 
aU classed under the one word " fouL" If by in­
advertence a visitor plants his outside feet within 
t~ charmed precincts, he is instantly obliged to 
withdraw them, and the spot which he touched is 
carefully puri~ed with wet mops. 

In the mixing-houses the air is full of dust, and 
w, literally breathe · powder. Fifty pounds of the 
thin ingredients are placed in a drum, which 
revolves with great rapidity in one direction, while 
an orb armed with forks revolves within it in an 
opposite direction. In about five minutes the 
process of mixing is complete, and from that 
moment the three ingredients begin to be highly 
dangerous. 

S. Though the "green" charge is explosive, it 
is not yet enough intimately mixed to make good 
gunpowder. It is accordingly next carried in bags 
to ·the incorporating mills, which are heavy iron or 
stone roller:;;, travelling round in pairs, each roller 
following its fellow in monotonous round upon its 
powder~bed, fenced from the rest of the incor­
porating house by the inclined sides of a sort of 
basin. The crushing and grinding motion thus 
produced brings each particle of the three ingre­
dients into mutual contact, and produces, after a 
certain number of hours (which differ according to 
the powder to be produced), a soft cake, which is 
CI8lled the mill-cake. Before the runners are set 
ita motion, the green charge placed upon the bed is 
..,.;nkled with distilled water, the quantity of which 
nrie.t. according to the nature of powder sought 
and the condition of the atmosphere. 

6. The mill-cake is then taken to the breaking· 
down house, where it is made to pass, carried on a 

canvas band, between a series of grooved rollen, 
which crush it into dust much more powerfully ex­
plosive'than the "green" charge of the mixing­
house. 

1. The "meal," as it is now called, is next 
carried to the press-house. The press is a ,'ery 
strong box, containing a number of copper or gun­
metal plates, so arranged that the meal can be 
filled in vertically between them, while they ate 
kept separate by means of grooved plates. When 
the box is full, the grooved plates are withdrawn, 
and the spaces left by them filled up with meal, IiO 
that nothing now prevents the copper plates 1fOin . 
coming together except the meal between them. 
The side of the ·box which has hitherto been open 
is now closed, and the box itself turned over, 10 
that the copper-plates become horizontaL What 
is now the top of the box is then opened, and tht 
whole placed on an hydralllic press. A ram risins 
from beneath thrusts the layers of copper platel 
and powde! against a square block of wood abovo, 
which just fits into the box. The pressure is c~­
tinued until the nieal has become "p ress-cake " .. 'Qc 
the density required (or the particular powder 
which is being made. The time is notified by the 
release of a ipring when the box has risen hig" 
enough; this spring rings a bdl. ill a. .smaller room. 
where the powder-men are . nOw · ensconced; f,* 
there are always some 800 pounds of po.wder .~ t~ 
press-box, and any atom of grit might· pOssibly 
cause an explosion. A huge traverse of.!iasonry · 
stands between the press-bouse and the ~where 
the men remain during the process. . In .adition 
to the lower growth of the willow and groves 
of alders, walnut and ash trees surround these 
terrible press-houses, which are thus mysteriOuslY 
hidden, not only from the outer world, but · eTen 
from the rest of the works. The dusky shade and 
the dark reflection of the green trees in the water, 
and the black powder-houses themselves, lend an 
air· of mystery to these temples of the art of 
destruction. 

8. The press-cake is ~arried by water, in black 
roofed boats, not unlike gondolas, to the granulat- ' 
ing-house, where it enters a machine not unlike the 
breaking-down machine already described, but 
larger, and with toothed instead of grooved rollers. 
The cake is here cut by the rollers into "grain" of 
various sizes, and sorted by sieves kept in perpetual 
agitation under the stream of grain. 

9. The dusting and glazing operations are carried · 
on in long cylindrical reels and wooden barrels, of 
which different sorts are used, accordm, to the 
wor),. required. For some powders a little black­
lead is introduced, to give them a glossy faclDg. 
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, . • 1G. .We .now come to the prismatic press· house. 
The grain suitable for making prismatic powder is 
carried also i~ boats to the prismatic press-house, 
where stands an' elaborate machine, consisting 
m$1y: of ' a huge iron circular block, which con­
~ tPirty holes. In each hole is put a cylindrical 
plug pf p'ho~phor-bronze, the interior of which is 
ClJt ~~tly .to the shape of the prism required. A 

. so-oillc;d "charger," with thirty funnels correspond-
ing;with .the thirty holes in the block, moves back­
~,ard,~d, fonvards on rails. It is filled with the 

: .t , 

~,lr...J \.J': ~ 

, !~ .~ .; :) I ~ . ' : : ! ' . i 

. iraYa.- i optf~ ; ~ machine,' then ~ed directly 
. ~~~.~k; . two ~ons of, ~bandle then cut 

<., <; ; :./; ~~y the quantity of grain required, ~d allow 
r ', ~ .~. Pll ~ID the {u~ into we phosphor-bronze 

' :, .~.j>elow. The <,:~e, is t~ withdrawn, the 
........ qf. the ~hine br~ght do"", . to seal the tops 

ohbe holes, and then, by hydraulic ~UJ''' thirty 
Plungers:, ODe for·e~_ :"ol~, rise up aDd qxpp~ 

cbarp:es of ~:'IIO 4S .Jp fo~.;~ into 
'~in .. of the si%e and·'lha~~~, . The top is 

. raised. .and the pre~ '~ ~ ~st O\1.t 

·~,.~·,,,, .... dliir ~ 1».- pressure, froql:~~. The akill 
~\ ;.~~itedin po,,4er1JlAking tnaf,be ~mated from 

. tllo~M ¥-t j:he . .ti~ , to preII ~i~ 
~er which ~ . de6nit~ effects 
• of the ~~pS-
~ : f~ ~-'be~ 

h.>t"'H~ tweDty,~~v!; ~}ld 
; , , .. .' ~ . . 

a considerable amount of moisture; this is now to 
be expelled by means of heat For this purpose 
the powder is placed on trays in drying-chambers, 
which are gradually raised to a heat differing 
according to the character of the powder required 
For some powder it is as much as 125 degrees 
Fahrenheit. 

12. But in spite of all the care taken, and though 
a series of scientific experime.nts follow the powder 
through all its stages, there always exists a certain 
amount of difference between quantities of powder, 

which are called "lots," made at different 
and under different at~ospheric conditioll~ 
is, therefore, very important to bring the ""'''Cl lA' 
to a certain average, so that the accurate shootillc 
of artillery or of sm..'lll-arms may be counted ... 
For this purpose ~'ery " lot" 'of powder ........ 
by actually finng a charge of it. 1'be" ...... 
give the higher ~ults are then ~ in .tri~~ 
prQportion wiUt . lowerlots, 10 .... it .. _possibl~! 
~, making up a ~dge, t~ ... _lIftdne ~uanti~y 
of either the high« or the J.ooftt Jot. This process 
is Called' " blending," aod alter it ill lOne throJlgn~ 
a charge it apin talten ad fired, to s~ure . th~ 
fitness of the powder f« its destined use. . . 

All sort. of .traDIe stories are told ~bout , the 
e~ences and hairbreadth escapes of empJ~ 
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in tl}ese interesting , works. .. Tllus, on one <XX:a­

., ~on a lucifer~ma,tch was found to have passed 
9t!w~en the roners of the granubting machine; 
~ on another occasion a key was disC9V~~ in 
the same condition. It seems little less than a 
miracle, that such a thing could ha~~ ha.ppened 
without causing an explosion. 

The works here can turn out about 30,000 

barrels of powder in a year, or about 700 barrels 
weekly. It may be of interest to add that, In-

2 , .~ .-
aUQw;ed to 'dig 'in th~m, t~ ~a.4s ._ "iqia 
$Oil, ,and accordingly they_p~s~. a !3'Of-i9rJ,.., CJf 
wi,ld flowers whiqhare ICa1.'Cely; ~ 1r.n01m "~ 
Hen~e t~ey are a fav~rite ba.unt of bot~ ",;() 
can, procure admilb-iQn to them; ~ the fa~ 
is sparj.ngly ac~ed. 1 ~ , ;.. ' I - , ,-' !'~ 

The introduction of gunpowde, into Eqland is , 
connected with _the honoured name of Ejelya, as 
that family ·are .id to have brought from Hon.nd ' 
the secret of its manufacture. Mr. ,George Evttyn, 

eluding the sidings and canals, there are about I grandfather of the autbor of USylva,'~ ~:, " •. -...... "' ... , 
ten miles of water on the estate, of which three about I 590, a licence to set up powder' ,JIritWl at ' . 
and three-quarter miles are navigable. In addition Long Ditton and at Godlit(>ne, SulTey. ' , ' 
-to the screens of trees, the more dangerous portions "The works at , Fa.ertlham, afterwards (or .so 
of the works are isolated by solid traverses of many years the Government ' gunpowd,er ,factor.y; 
earth or brick, to minimise the effects of explosion. date from ' Elizabeth's reign; but they ,were, then , _>, 

Tre " works" wAich I have described can boast secondary in importance to those at ,God5tOriek-~~~t: ,., 
of almost a venerable antiquity. In the "Anglorum There seems reason, however, I to suppose ' that :: 
Speculum, or the Worthies of England" (1684), it , powder-mills existed at Waltham Abbey as .c. '~' 

it is stated that there were gunpowder mills" on as ~!t. for i~ that y~ we find John ~0It}"~ :\' 
_ River Ley, between Waltham and London." of ,Waltham, In treaty, on behalf of Eh~b.' '"c~,.,,,,, .. _. 
la 1735 Farmer speaks of them, in his" History the purchase of saltPetre, sulphur;:tPd ."'1«.1"" 
d Waltham," as being the property of a Mr. John barrels. , Fuller also refertl, in , tU; ,~ Worthies," ~ , 
WAIter ; and in the same book there is a delight- the powder mills ' of Waltham Al$ey"ofwhi,ch·be 
CuI dtlcriptioll of gunpowd~r. As nobody is was appointed vicar in 1641. In t787 these miUa 



CRE.\TER LONDON. 

were sold to the Crown by John W:lJton, and i 
'reorganised under the superintendence of the i 
famous Sir William Congreve. The old royal ! 
factory at Faversham was given up aftt:r the Peace I 
of 1815, being let, :lIld aftcm:J.rds ~old, to the \\'ell­
known firm of John Hall & Co. . . . The I 

WaltkU11 .\bbl'y works hal',: hc:c:Jl W'C:ltil" elllarged 
in recent yl',lr~ , and no t: \PCIl Sl' has Il l'en sp:tred to 
render them, by til l: introdllcti,)n of nt:w and 
improved nw.chiller)' , the 1l10'i t ,'()mpktc, as well 
a ~ the safl!s t. ill tIle \I'(,rld." ',:. 

Henceforth our rI'avels will ue in Essex. 

--- ------_ ... _ -- --.'_ . . _--_._-
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Displltes bdwecn the Abbvt and 'l'0wns}Jl!oplc-Hcllry Ill. :~Ild t he .\ Lb( ,t 's 1 >illllcr- .\'1 I n~idC!lt 1)Il~ !\in;.: : :.c l' ll~ ~ 1' . I: . . 1\ ' hll.omc vf 
the Ahbey at the J )is .. oiution - F uller, the Historian-The Comt:lltuai I .... :atc P:,I""t.:.;, intu ~cl.lli:1l I blLd. J 't. .. ( 1;1 " .,_,:. 11 :
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tI' l ,\i,h(' Y l !lllr le !L 
-Sale oftht: Church HeJl:-i Pre .. \:1lt Condition of the Re m:l. ins oft il'; A l;I.I.:Y - H, lm..: l.:llll! T h .... \ J,bcr ( ;;lt lo\Uy .1",1 I:t id .." . . 

WALTHAM ABBEY, or Waltham Holy Cross, as it 
was once called, must be carefully distinguished 
from its neighbour in Hertfordshire, which is 
described in a previous chapter. *' It is a large, 
irregular town, and evidently one of consideral.llc.: 
antiquity, as is shown by the variety of projecting 
gables, and the quaint carved figures which still 
stand in bold relief at the corner of more than one 
of its streets, like those with \I'h!ch one meets at 
Ipswich, Saffron-Walden, and many other towns 
of the eastern counties. The town is situated on 
low ground near the river Lea, which here forms 
a number of small isbnds, and is skirted by fruit­
ful meadows, that have long been famous for thl.! 
succulent and nourishing qualities of the grass. 
The spot was originally part of the Forest of Essex, 
and' it derived the name of Waltham from the 
Saxon words 7(leald-ham, the dwelling or hamlet on 
the weald, or open forest. 

The town is twelve miles north-east trom London, 
and about three-quarters of a mile eastward from 
Waltham Station on the Cambridge line of the 
Great Eastern railway. The road thither ffom th.= 
railway station, however, is by no means attractive: 
it is straight as an arrow, and is little more than :J. 
raised causeway between low-lying green meadows, 
with a deep ditch on either side. The river Lea, 
which we cross-- ·the Lea of quaint olel I za~lk 

Walton-here separates into a variety of streams, 
and we pass no less than four Lridges before we 
find ourselves at the end of a narrow street, with 
gabled tenements on either side, and close under the 
shadow of the tower which has been our beacon. 

Waltham appears to have been a place of note 
long before the Norman Conquest. It is first 
--- - - - ------_. ----,._-------

• Sce an/e:, p. 392. 

mentioned in a document d;llell :lS h I' hack as the 
time of' Canute the Creat', at which l'eriull its then 
owner, Tovi, or Tovius, standard·Le:J.rer to th~l t 
monarch, founded Oil thl.! outskirts of the forest 
here a church and a villnge, pbcing in the former 
two priests, and erectiug in the latter SOl1le tene­
ments tor his "vilbins," :lllJ pl:tci l1 g in them 
"threescore-and·six dweller:i." Aft~r hi~ death, 
:\ t]' (-I , t:lI1, hi. son and hl' ir, a p :'C)di~: tl young man, 
~qll.lIl(k reJ his inhl!l ltanl. l' , :J.nd \\' ,tl lhalll appears 
by some means or other to havl! rc\'erted to the 
Crown. The religious establi:ihment of Tcvi, 
however, continued, and prob:\bl)' with some aug­
llll'ntation, till the reign of Ed IQI'< I the Confessor, 
\l'h,) bestowed certain hncb here on his l.lrother-in­
law, Earl Harold, SOil of <.;od\\·i n, Earl of .Kent; 
but the grant was made Ul)oll thl! condition that 
Harole! should build a momstt:ry in the pl:J.ce, 
" where was a little COIll Cllt, subject to the canons 
and their rules." The " little convent" mentioned 
in the Confessor's ch:J.rter, e\'idently alludes to 
Tovi's foundation, which might hal'e been aug , 
mentell I)y casual donations previolls to this men­
tion of it. 

In 1062, the ye:J.r in which the gwnt was tL-tted, 
Harold refounded or enbrged the origiml est:lb­
lishmcnt of Tovi, endowing it as <t convent. 
c10uuling the numl.ler of its canons, se ttling on 
them ample estates, and foundin g h:trd 11)' a school 
of religious and u,;eful learn ing, ~ " :trlncr, in his 
"History of \Vallhal\1 ," S:lys l!l:lt <::lch of the 
canons ll:J.d ont.: manor approl'ri.lted for his sup­
port, and that tht.: dean had si \: making in all 
seventeen. From the ch:u le r of cOlltirm:J.tioll 
granted by Edward the Confessor, it appears that 

. Encyc1op:t:'.\i.1 n rit:l.lln ica . 
+ " l1 l1,:;cI:1.k·.:) :'\h' :I . I ~ti( 0111·' \' 1)1. \'1') pt. 1. p. 56. 
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and profit to many cottagers : and the growing of Howers 
for seeds is carrietl on ut Coggeshall, Kelvedon, Wi tham, 
Dedham, and St. Osyth. ..:\.t the last place there are 
large Seed and Flower Farms covering acres of land, 
which glow with dazzling colours, for flowers of all kinds 
are seen in every direction, and the air is laden wi th 
their fragrance. The showy gladiolus and sunflower 
vie with the rich but formal dahlia: while mignonette 
literally carpets the ground. Myriads of petunias, 
stocks, and pansies greet the eye, while no less than a 
score of varieties of phlox are grown. In the autumn, 
men and women may be seen threshing the pods with 
flails, and passing the seeds through sieves; to rid them 
of dirt. The seeds are then wiunowed in huge wicker 
fans, and finally packed and sent to London. . 

On the east coast, several of the towns are engaged in 
the fish trade, and at Harwich, in particular, many fisher­
men gain a livelihood. Fish of all kinds is sent from here 
to London; but shrimps are specially abundant, and no less 
than 500 tons are despatched from Hal;wich to London 
in the season. Essex has always been famous for oysters, 
even as long ago as the time of the Romans: The 
breeding of the oyster is carried on in the water near 
'Burnham and Brightlingsea, and · thousands of pounds 
are annually realised by the sale of the Essex" natives." 

Compared with Lancashire and Yorkshire,' the manu­
factures of Essex are not so important; but every year, 
in the south-west of Essex, new industries are introduced, 
and so employment is given to thousands of people in and 
around West Ham. Several thousand men are employed 
in the extensive workshops of the Great Eastern Railway 
at Stnitford; and the Thames Iron Works at Canning 
Town, and the Victoria and Albert Docks constantly give 
work to enormous numbers of men. 

THE INDUSTRIHS OF ESSEX. 
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The Thames Iron Work::; front the River Thames and 

t nd some distance up Bow Creel;:. They are the 

sr wth of more than half a century and cover an area 

.f Over :30 acres on the Essex side. The various de­

part ments comprise Ship Building, Civil and Marine 

Engineering, the Foundries and Electrical Works, and 

the Dry Docks. The most important ship built at these 

works was the Japanese battle-ship," Fuji," which was 

of 14,000 horse-po"er, and "as launched in 1896. There 

are generally from three to four thousand men employed 

at these works. 
Tbe Victoria and Albert Docks are two and three­

quarter miles long, with a " ater area of 175 acres and 

about 7 miles of quays. The entrance lock is 500 feet 

long by 80 feet wide, and has four pairs of wrought-iron 

gates. The walls of the docks .are 40 feet high; and 

the sheds for the reception of goods are numerous and 

spacious. 
The Beckton Gas Works at North Woolwich supply a 

large part of London with light, so that the number of 

bands at work is very large. At Silvertown there are 

manufacbures of waterproof clothing, indiarubber, gutta­

percha, and telegraph cables; while at Barking there is 

an extensive jute factory. Machinery connected with ' 

electric lighting is made at Chelmsford; and agricul­

tural implements are made at this town and Maldon. 

Chemicals of all kinds, especially quinine, are prepared 

at Stratford; and here are manufactured soap, candles, 

matches, and bone manure. 

Malting is carried on at Bishop StorHord anel Mistley: 

boats and yachts are built at Wivenhoe; and bricks are 

made in nearly every part of the county-owing to 

the abundance of clay. Xylonite, a patent imitation of 

ivory, is produced in large factories at 1Ianningtree and 

_~' .. 

TH8 fNDUSl'RU'S OF' ESSRX 

Walthamstow. Gunpowder and percussion caps a re 

manufactUl'ed at the Government works at Waltham 

Abbe~ on the .Lea : and cemc: nt is made a t DO\'crcour t 

and Saffron \\ alden. At Walton-on-the-Xazc thcre is 

a large F Oll ndrj- \\" here bell s aloe c~ · · t Ph t I . . . a-' . 0 orrrap 1 1C 

plates and notepaper are made at IfforJ. 0 

The once celebrated woollens of E')se x: are no 10n((e1' 

~ade, and the only textile faurics no\\- Jll anufactured :I"e 
sIlk and crape at Braintree and Bocking, where many 

hundreds of people are employed by the well-known tinll 

of Courtauld and Co. I 
! 
I 
I 

. I 
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--- -- . ~i-d) et ,-; 
the hands of those "kni;,;h ts oi tile road ,. by ! ca me a certa.in man of ili s househuld to the i 

whom it was id..:steu during the seventeenth .llld 1 house of the H olv .Trilli!)' at ll undesbw fi " 
. I h ' . ; or 1 

Cl),; lleelll centUries, ! rdrcshmt' llt, who confessed that he was "one of ' 

The \'ill~ge, or town, ~f I~ounslow, as sl.-:ted in ~ ~h ree Illen who threw the corpse [of the king) , ,~ 

the., preccdmg chapter! 1.5 situated partly m the 1 IOta the river between Ihrking and Gran!scnd,1t .',' 

p:H1sh of Isleworth; It IS also partJy in that of I whilst it was being' con\'eyed from \Vestminster ,' ''1 
, Heston, Th > place was called in "Domesday l towards Canterbury for intennent i and adds, " out ' " 

I 
the chest, cm'ered with cloth of gold, in \ 'hi<;h' ;,. .... 

the body had lain, we carried ~ 'i~ great honour ;. ' 

j into Can~crbury, and buried it." .. N evertbeless, _' ~ 

ill 1832, the . rop l tomb was opened , 

- in the" presence of the Bishup of '-_.~ 
Oxford ' and others. and the re-

, I ' 

roams of the ·. j .. 

-- . TH£ POWD!R.MI~LS" HOUNSLOW, 1886. '(Sa I . 68, ) 

. ' 
... 

, ; 

,. 

. , 

.-- ; -.: ~ =. ~ •• ~." • • <; . ;. ~. 
• '--1 

/.' Book'" Honeslowe; ' and -later' on ,it was spelt I king were found in his coffin. This at once, :-:'; 

: :;.Hundeslawe ~LOd H~ndeslowe·· . In '~ the ' thirteenth I of course, disposed of the story told by Mayde- 1 

" century a priory;)Cdicated . to the ,Holy Trinity, I stone. • i 

: : was founded ': here" the · peculiar office ' of the - In 1296 a weekly market was granted to . the ' 

", ~-¥e~.ht-~n · l?eiti~ to "solicit · 'alms for t~~ redemp. 1 brethren of this pri~ry, to be hc:ld 011 \\'ednel'c\ay, 

:;.~:: noii~,o( ,Captjves:-·' It is, spoket:( <)f by: ,Cobbett, I and an annual fair on the eve and feas t of the Holy 

" -~ 'i~~~i,~ : ~·, fti!iOry. of ·, the, .Jtef.?rmat~on,"" ~ ~. a I Trinity: and .to last a we.e~ The. market ~ ~o~g 

, , JTlary:t7-r··:;,;\f."-'.~· .' -,.,.:~ . . ~.', - , " I been dlscontmued, but lairs are still held on 1 nmty 

; .:~~;~One ~leDicnt'Maydestone, :lfriarpf thi~ house, ,! Monday; aud on the Monday after Michaelmas ' 

-~ t •. Wr9te : 9. . h~tc:>ry , i?f. , the , martyrdom of Richa.rd ! Day. At the dissolution the revenue!> .of this, priory 

,~." , . , ope,: 'Archbishop , of ,York. to whom ,he had were valued at £78 Ss. 6d. I n Cooke's "Topo­

~ . · beel1 ':a retain~r~' irr which it is stated that within gmphy of Middlesex," publ i 'h<;!d e:uly in the 
.. J. (\ ~ ,.... . ' . 

: _ ~irtl days ifte,r: ,the.' ~~th of Henry IV., there present century, it is stated that" the only remain -

·i~': '4·: .. 1~ .. :.1~. /.~. ~(~ ... ~4 '. ',' " 

.. '"~..:.A .• ~ ¥O:-~~ it 



H UIIII<l " ", . ) ARCHBISHOP "SCROPE. 

~l~ - ~~~I~~S of -~;~o"~c~-:-knl"' rll t s -01· l"·n-c- --1 ,. I i . ~=t{) et . (,1 ."; 

. • . 0 roat)Y , came a certam man of illS household to the 

n:hom It \\'~s lI~ r..:~tcJ dUfmg lht! seventeenth and ! house of the Holy .Trinity at Hundeslaw for 

clghtt:enlh centuncs. ! rdrcshmcnt, who confessed that he was .. one of 

The \'ill~ge, or town, of I~ounslow, as st..-:led in : three men who t hr~\\" the corpse (of the king] 

the .. preccdmg chapter! I.S situated panly In the i into the river betwt:cn Barking :md Gr.ln~seod, It 

p:trlsh of Isleworth; It IS also partly in that of 1 whilst it was being conveyed from \Vestminster 

. Heston. The place was called in "Uomesd:!y ! towards Canterbury for intennent ; a nd adds, " but 

I 
the chest, covered with cloth of gold, in ·hich· 
the body had lain, we carried ~ ·i~ great honour 

I into Can~erbllry, and buried iL" . Nevertheless, 

In 1832, the . rop l tomb was opened 

in the " presence of tI C! Bishop of :"~ _., 

Oxford · and others. and the re-
• I 

mains of the 

, '" 
'" 

.. 
;..I 

.... 

•• 

~.. •• __ -' t .. '. 

~ 

. : THE POWD!R·MI~LS" HOUNSLOW. 1886. · (S~e~. 68.) • 

.. -.. ~¥. - ", ...... -~:' . ..:.:.~." ~ ... ' ." .. ... :0:.: _ '.. • -
.- ~ 

::,.".Book /I •. Honeslowe; : and -later' on . it was spelt I king were found in his coffin. This at once, " -.:.; 

,:.-';!I,undeslawe ~nd>H~q~eslowe..· : In ·~ the · thirt~e~th of course, disposed of the story told by Mayde- 1 
century a pnory,.:dedlcated to the ·Holy Tnmty, I stone. . ! 

~"wa~ founded : here, . the ··peculiar office of the In 1296 a weekly market was granted to . the ~ 

:., ~~~~~.hren .. }?e~ri~ ~o · soli:it · ·alms ~or t~~ redemp. 1 brethren of this .Priory, to be held on Wedn~(by. 
::::"!.hon"J ,o( ~PtL~es. , . It IS. spoke~ 9f by: ~Cobbett, and an annual fau on the eve and feast of the Holy 

·- .~in~hi!f · ",History. of · the ~eformation,", as ~'a Trinity, and to last a week. The market has long 

.:- .f.iia;y:" ;-.;-"i;\;:.:~. -':" .... :~._ .'.: . _ ~:. . _~ .'. "'. been discontinued, bu·t fairs are still held on Trinity 

;---'-: ... One Clenicnt"Maydestonc, afriar· Df this house, .· Mondav, and on the Monday after Michaelmas . 
# ..... { ... ~. _. ~, • • 

" 
i .. 

.... 

~ '"wrote a ' h~t9rY .· qf.. the ,. martyrdom of Rich~rd : Day. At the dissolution the revenues.of this. priory 

:::.SCrcipe,: ·Archbishop .0f .York; to whom .. he had I were valued at £78 Ss. 6d. I n Ct)Oke's "Topo" 
;- ....,. I • 

, :-:beer1 '.a retainer;' in which · it is stated that within : graphy of Middle ex," publi ' h<;!c\ e:trly In the 

.7 . thirty Jdays ;'iter: t';e . death of Henry IV., there ! present century, it is suted that " th~ only remain" 

. i~ .1', #,1: I •• "'" ~. ', ' • " , 

f~... • ..... ,.. '."l I. t. '. ;lE'#,.:. ,. 

~ ............... ~. __ "" r ~ .. ; -,.;- {~-.~ -:. - _ . -. 
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'cl of .he ~~ri sh there are some extensive brick- short distan ce from these works are ,ome iarO'e 
~~ e -' . Fo. <:> 

fi't'!ds, and the excavati ons of the hills to the SOl.l th . powder'l1lagaL ines, A terrible dis;1ster occ urred 
~ . f the town, commonly known as the Ballast Pits, , here on the: I st of October, r864, when two of 
, ~'hdC! s~'-nd i~ dug for shi p ballast a nd iron cast· , these m~lgazines, contain ing upwards of fifty tons er 

ir.g.", have givc:n to that portion of the . locality a , gunrJo wder, exploded with te rrific force, killing t e ll 

S';mc:wcat pecuhar appearance. :!\:Iany interesting , persons, wou l1cltng many others, and car,Y !l lg 
"eoioaical remains, including the fossil tusks anu constern a tion amollg the inhabitants fo r mi L~s 
~nes<> of elephants, have been disinterred in tl1ese I round. Although the scene of the catastrophe is 
ctcavations. ,About half a mile furt her southward : ahouttifteen mile~ froI1l C haring Cross, the explosion* 
on the road to Crayford, is another great exca- : was ;1'.'1\'(1 a " d felt more or less th [()~ l gh()lIt ti.c 
\.;.ti (lll, called the Erith Brick Pit. This pit, ; whole "le,' rO[l ( 1.S. The larger of the t lVO maga­
according to :M r. Thorne, in his "Environs of : zines \',, ' 5 ., 00Ul fifty fe ·~' square, ;l11d consisted of 
l.ondon," is even more interesting in a gcc~ogica l : l\"o fko: s ; and the othei' was 'forty feet by th i.rty 
'lOint of view than the pit above mentioned. " It ; fed, and a ~ :,o ccnsisted of two storeys. 
iies," writes Mr. Thorne, " in the a ncient b ed of ! V.'hen tL: explosion occurred it was a mo-~ 
:h.: Th .. ~mes, and exposes a portion of the Sleel' I fortun_(e circumstdnce that the tide was 10 1i' ; but 
1,a:!k. H ere the Th.llle t beds, which are sixty feel : lherL .\\'en~ c :: ly ;1 OO!1 t four ho!!rs wa;1ti;;g to ttc 
~hi(;k in the Ballast Pit, are only fift ee n fe et tili, :k, ! t i" IP. of hi p, h ware I'. Tlte explos io n had forCt~d 
TheY,)I'erlie the chalk, which here rises to ;: hl. ; :.~ht i into (1 , :: ri" c: r t i' e greater portion o i the mat': ri .. ;s 
uf tortv-iive feet ;:bov,! the OrLinallce U". tu ' .l lil:c. I 0: the t:lll lr':kment, in the ~oo feet of !enw : acte ~! 

.. ! .... ... 

~,t h chalk and sa nd having uee;1 sha rply :: nt. 2 n(1 ' ''Ptll ; , ("Ii) rhrowin; up nn the foresh ure a low 
f::e latter partially den 'lued , by fluvia lil e aui0 n. ,\ 1.10und, no' ca:;ah ic o f affo rd ing any pr;)t<;dlon. 
gc-od section is here sho wn of th e chalk :111 (: sa nd, r ~l t ':e :;00 f('c t ga[1 Wl,i ~h was ;~ml1 Ld, t he spaC(~ 

::It: ancient bank of the Thames, wi(h the g ravel ·,\':'.iC" , had beer. o.-:cupied b.v the ;~')u nc\arlol1 I)f 

(;0 , m;- rely resting contOf'11ab ly o n the Wt' of (he b::sc c: ~h ~' -:mb!J nk:ncr,( wall ,v.~~ fdlce! with broken 
';ln~ , I'ut f::llioll'ing the de nud eu surface oi' tlw : a nd ~;h apc:ess l1 'as,(;'; 01 e;1.rlh ::'l1d cby, w1lie". !:ad 
' \ '~l lk, anc'. fillin g lip tiJe l!ol!o ":s. In tl :is f.rave l i iOflllCd ;HI': ,:itl'. ~ r of the C') i i;' ()ii(bt,~d mJ.ss of th e 
\l'llt be: noticed llMI1J" d<.:tachcd masses of lIll· I wall or of tb e "ite 'Jf the 11l,lt;:z incs. A ' ; the 
Jrr,1nged Thane t sa nd a nd ul!ll·h cJ.u f.in ts. The I available ti lrce of ',he i;,>. i~ hbrAlrfIOOl: wa!: ~rJG i1 
!: : ; '~ k.e~r~h beds .over the, gravel contain bones efi b r?l!,,;ht to work i~ s topping , up th e "reach i but 
!'j ~:i!~ el~pha~ ts. l1g<.:rs, WOlves, oxen, ~~n rl hC':se"- j bCl'lg f: ~md lr> S ' ~ ttlc l c ' nt [o r the task. (ktach "'ellt~ 
E:,pl!i!S anttiflldJ' and pnllllg'l'IlIIfS, £) "S !o.'izijr';II.,· f)f ..la pnc 's ',nd fHldlery, to the :lUmUer 0f abo ut 
:; oj j:r.;·lII ir;Cllill"', Eqltlts /o;silis. Ca,,;;' 'liFtS, :md r., : 1)0, ,,>,c:e set t') wvrk. 'Vi~hin a fe'v 110m3 'he 
;':/'- , s!,d'-ea (the gre;~ r cave tiger); but th e b,·d,· !\':erk was ~uffl r:; entlf <ldvar:ced te \ · ' i'h '';~ ;llJU tn e 
'I, abo;1t a mile farther, on tlle Idt cO:- the C ,·a:,- · ! f"rc t: o f ~olL ri ., jng wa:C'cs; bur ~,~ i l hau ueen so 

:<);,1 road, is far richer in these ft'cnain s, Mr. ' h1l . ;'iedl '; eV;': d te(~, the e:nbank m'~r.~ s~tnk ~;e""ral 

: ).:iwkir.s e~:umerating no fewe,r than sixt"e n. 5jJc~ics I fee t ~.l t'he coms'.; of the foll~wilJg ~ight. lJl" jI~g 
it mammaha found there. -jf 1 he Cyrena (I.. I/rb ::alil ! Ll1e ne':t (hy the mdlta ryand n:lVVles wen· agam 
":"Il : I:tall's) abounds in these pits." ac.tivel}' occ" pieJ, backir.~; u p apd ramming the 

The: Erith Marshes s~.-etch away westward ;. um wo rk, with the: fI,sult that it was soon 1112,ue a~ 
~" '~ :0',\'n to Plumstead, and as they lie below ':he secure <',s the original wall. 
:';,:h·water level, the Thames is only preven ted ! Much Jamage was done to the hcus~'s of Erith 
'~ . !~l flooding them by the %reat river wall, c,: \,hic h I and Bell'ed;re by th e explosio n ; indeed, for miles 

'. nave already had occas;o n to speak, both ID the ' round the nous(;~ were senSib ly shaken, ar:,l t~\C 

:, c<.:Liing chapter and in dl~scribing ot!1er porrio " l shock, it is stau;d, was fel t a t p laces fifty miles 
. the Thames banks. The marshes form rich I distant. 

"~ l/; l\g'!:,'Tound for cattle. Some portion of the !' The ' hamlet, A ·,: l1acie. of Belvedere, with " 
;.:d. too, has been utilised fer factories and other ' railway-static'n or the Nor ;fl Kent line close by, is 

" " 5 which havt~ b een buil t here. Of the south- s itll at~d 0 1' ·.he southern side of the m arsh, and on 
~ , ~' Ill t'all of the Metropolitan l\hin Drainage at the slope of the 11ill almost immediately opposite 

"J:»ncss Point we have already spoken. t At a ' the powder-magaL.ines. Belvedere is an ecclesiastical 

,~ ' . 
l', f •. hor Hord Dawkin5 (f On the .:'\;!e of the L owe r Bri ck ~Earths 
~ T h.l.nle.$ ValieYJ " Quarterly Joun~-~'li t.J/ t/;,: Ge%gi':u/ SOt."jet,}. 
\Ia. , p. 9t. . 

. "-c Qll(~, p. 40. 

dis trict, formed in 186 1 from the civil parish of 

- For ~~mt: ;a'xc.unt ':If the i:1l f', fl0 r or ~l guniJowder ra -.:tory and store:£ 
and thr:! !) !' ~. :~utiv n" takcn t o;.) pr..;:.'cm explosions, the reatlel' may refer 
to our aCt;,Junt 0: \ \·altham .:\ bb("y. iT .. Vo!. 1. , p. 399. 
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deci sion (\\'rit~s Du ~tbn Cook) he added courtesy The site of H ou nsloll' Racecourse is la id do\';n 
a ;ld a spi rit of forb~arin g generosity, he seemed on Rocqu e's Map (1754). It wa s on th e left of 
to be almosr a.~,l1lan who nw rited public encourage- the ro:ld to Staines, a short distance from the Bell 
m ent." For ;[ r..ight be u(ged pbu sibly that hi s public-hou se. IVIany nc~ : ces c:- th es '~ races are to 
prof~ss i on. \\'as· sure to ex :ct , and tll:lt if h e were ue found in th e ;,elYspapers of the time j for in­
rem ovec1, a !;uccessor :'.Jighr allSe: ·,'Iho \I'ouid carry stance, in the E7'"ning Post of July 20 and 23, 

on th e . busin ess in a le~s liberal :.p irit. I ndeed , 1734, when seven 110r~es started, and one broke 
De Quince)' seems to think :!lat a shad e of d is- its leg in the last heat. The names 0: t> e horses 
c:race had fall en upon England in a pre\'io us a nd of th~ owner, are given j but they eviJentl)' 
generat ion, in asl1lLl(' ~ ' as the champion ship of th e were not of th e S1:1le stamp as those of ,,:hioh we 
road had passed for a tiD le ;,1tO <."e hands of a I r eacl .as fiGu ring at K ewmarket. ce. 
Frenchman li ke Clalld Dm·a;. I .: HOU ~; 2S and inhabitants," writes the E 'J nourable 

l ; otw" !lSVindiiig th l" b(,ld f:vlH which the high . I I\'li ss Amclia 1Vlurray, "now occupy th [\I' part of 
wa)'ma~ 1 wa~ in the h.ilJi t c .- assl "ning, h e was oc.;ca- ll llO Un S10\'; H eath wll'.:re ti Jl~ grim W,;lo\\,s once 
sion::rll:.; olltl"iltC(:. "StaJ'ri an d (!eliver! " were th e stood wi thin m y ,'ecollcction j" an~ 1"r"_50;1 thUl; 
\"orJs alichessed lO a !~ ;; Ol travelli r::; or. foot by a , celebra tes the place-

" H OllllSbw, .. yh o.;c h C;.' h f uhlimer terror idls, 
highwaym.,n, whpse urace c: pistol , looked rather i 
d2.ngcro .,s th a n o tL· r wise. ;, I'll do that with : 

I Sh3. 11 ,,, .. ith her ~61)LJd.! ) ;cnd h(' r pOYnJer·m; lls." 
p' e:'.5u re," '''a~ !!lC "- I? pl y, [H till' ;amc t: · ... l e l1:U,d:;lg 
c" , er to e,e c tlt~tre.tch ed hdld, of th e robber a ll La;ge gl:n]Y1\Vder-nllil s s,~.nd on t :le han~s or:: 
plll'~e a~>pare: lti )' pretty ~';ea stocJ...cd j "l~ ' lt," COI1 - , 51 ,1all stream ahout tl\,(1 j'liks 1:9 th n south of th·~ 

tinu ~d h l~: " SU ~ :p0~:~ yOI1 cia ll1l a f2.-:011f 111 rctli Pl. !1 ~'!lla1!e. Th :~ P? ,I,c1er-mi :1:; h C' re, liL' . l;i0Se at 
My lnenos woul d laugh «L me. \\'er'~ I lo go home l' ~H:rsh am, :n h.;:nt, and at other place:;, have 
and tdl :hClTJ 1. ·<\'::rs roubcd wi !'!] [lS ml1ch p:lt;e)lce I De'~ll s'Jbj ect t o aO.: iuedl:tl explo <; ions :1t different 
;is a lamb j S'l) OS~ you fire r Oll ; two bl1]; -~ogs right i 'll' ']CS. O n c A th e m ost seriou s which na s occ urred 
through t.~,ec:c \v!l O;- llIY ,kl.1._: it w:.:: ]ook something I l: ~ rc to os. !)hcc: on th e (' ih o f J rrnlla ry, 1;7~, ;~hpll 
.lIke :l shl)lI' 01 r·;Slstan cc:. ' }l1S r U] ll est W;) " ;IC~CL!cd (l :1 l1lage to ,( very src;;.t C: .\ tc;;t \1' :15 d r ne, the clteets 
'u) j uut ilard ly had the s; n n k/~ : rci ~ d tlw discha rge of of the exrksir, ;l b e ing f<: lt f.Jr m an, mil.: s !'G tl:ld. 

lit e weapon: ;)assed .: ·.\';l:,· , i\'h e", th e t~,iI 0; pull ed out : In ~c\'embe{. J8i4, :lnothc: cx;>io~ : (l :1 ('CC1;loj 
a ru~t)' o;d h c:;c-IJi, to], ::r :lc1 ill his t·llrn politely: (!- " L:::re, whed five livt:s -,re r;; lo't. .e:very f'rcr.~ll: ' io;: 

qn c:s ,-•. ~!~· t!le ~il\l r, :l e r· slJ'1:c'- hil!'iwaym::.n to g il'c li p is n ow L-k e':, by ·.! Je · .cpa.-~L ti()l' of the u l:ii di l;gs, 
(~.:t , )' thir.::, ah011~ ~ : ir ·, ,)f .; ;d;IC, ili s 'iJ; ~ tc'1s not omi tted . I S:c., to he::r 1! 'i; the l~ rf(' cl;·: 0: Slle!: ' ,~c i ck llt; as far 

T h, k'c~ii " )' of 1-1011:1,, ; ('/ ',r [1)1(.1 its B e,d h i, a t 1 as possihl e, shouid .. : l}· occur. " i:; ,:".iJ ~ h:it 
hest ::I n j·th ing i,ut .1 h;:UJ~t of c;ll~ 1\l "se~: iwt still I th e first b'.l llpoll-jer ;1l:1 1'lfactureti ;n E:·gland t 
It h as in c',pi,ed ;11 :~ \l (:'Je l) ' S (111 (> pocm, for the Re'.'. W;lS probably m.mllfac~ured '_'11 • . ... . ·unslow H ,'ath ; 
'\\'etenl:all "Vilkc c , \\'ho \\'J <; rnil" :; '_,: r fJ ! the Ch1.pei ry an d at a very cz,r!Y ' ;at/. llldeed j for wc: are told 
;n th (' rci g '; of GcoIg: the :3pconci, dedi cated to th:lt O'I C \villi-ml of Stai nl:; was el:,pJ oyed by 
·the Duke oE /\i'gyi; ii, p ,'_·(;t ir :1\ cp~.> tl e, in " CI SC, I E clwJrd Ill. III r 346 .') ma:" e the gun pc '.-,der which 
aft er th e s!yk of l'or~ . emitletl "Houmlo\\, He;11 h." I enabled him to g:un tl·,e vi ctor). o f Crec~', i he fir;1 
TIle i iilC'S ,".:. ,~ t urbili and l;ombas li ':::ll enol!s b, I b.lttle in wh ich powd er \\ ~5 ll ~e:~ . We sl;all have 
but the), giv e ' ,\S ',O; l1e i ,artlcul:1rs whi ch \\ Quid i more to y-:.y on ti:e suhj ec ( of gu npowder ll1:;"j ufac­
else liave (,scaped no; ;c:;. And a I11)dern reprint i t.,ries when wc re_-:h ',',-al::ll:m, Al>;)~. . 
of the poem, by 1"lr. W. P ink er:01l, FSA., cCI,'a in s : In 1; :"3 extcn 31 H' c«'1a:;-) l>a rracn , c:lp.ble cl 

so me ' jllt~estin6 n o tes, un Wilich we have drawn : acco mmod at ing aLuve six hL!ndr'~d men, weft 
considerably. For inst:ll1ce, we le::trn tha t a r~rtctcd by the G ove;'n ment on ttnt part of the 
century a nd a. halt" ago the Heath was a fwquent H e::t th whidl is in He3ton p:1TlSh. Thl:re is a!: 
mee t for th e roya l stag.·ilOtll1ds a:ld {m;-lwunds, c,,,ercisiDg-g rounc1, abo ut three hundred acre; i:: 
a nd tha t the K ing, th e Prince of \Vale;;, and the extent, whi ell i:; used for re viewi l:~ t roops. Sever:: 
Princess Amelia "'e re freq uently ~een here pur- ba ttalions of militia h:we t heir headquarters h efe. ~ 
suin g tLe l'l e:<tsures of th e chase. In the early par t ::.;]u there is also ~;n arsenal. 
of the last century, h ors~-r,:cing of a. more p! t:i.le ia n I" fr . Wilk cs celebra te!; i'n h i:; poem the song-birG' 
character \'.' :1S h ere: indul£ed in ; to el se tb: bo m- of I-I 0uns] 01"", and · a lso the g:;me which was to br 
bastic phrase of Tllr. Wil);:c s in hi s poem, found ill th e n eighloourh oor1. His" Philornek 

m:l)' sti li u e he:uJ ' ~ ; cre in surnrn ::r nights j b:!: 
ie 'is to b e: fc:a red that h s "I\Ioorcocks," h:, 

C; 1\ ear tu the' Cl "';n behold a spacious COll r;;e , 
1'11(" s:::ene (; f trial for ~he sporliyc h0TSC.;: 
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the centre, and graced with "delightful gardens crease since the census of I 87 I. The parish is 
and walks, and sundry other pleasant and necessary wholly ag ricultura l. 
devices.* Sir Samuel P ennant, who was Sheriff The village green occupies a central pOSitIOn in 
of London in 1745, died at Ny!1ll House in 1750, the parish. It stands on a hill some three miles 
during the year of his mayoralty. In 177 4 a' Mr: north-east from Potter's Bar Station on the Great 
John Granger, who assumed the name of Leman on Northern Railway. On one side of the gree n 
coming into possession of the manor, pulled down the stands the parish church, a new building, of Early 
old house, and destroyed the gardens. The materials English a rchitecture. It is built of stone, and 
of the building were used in the erection of the consists of chancel, nave, south aisle, transepts, 
present Northaw House, which stands about half a and a square tower at the south-west corner. The 
mile distant from the site of the old mansion. church, d edicated to St. Thomas a Becket, was 

The n1anor, on the ' d!!ath of the Countess of erected in 1382, in the place .. of one destroyed by 
Warwick, in 1603-4, passed by deed of settlement fire in the previous year. The predecessor of the 
to her brother, Lord William Russell, and it was a present building-a pseudo-Perpendicular structure 
few years later sold to the Lemans, with whose -was a comparatively modern edifice, dating from 
family it remained for several generations, down to the beginning of the present century. It was built 
the middle of the last century, when it was be- in the pla.ce of an older church, probably Late N or- . 
queathed to the above-mentioned J olm Granger. man or Early English. It was a commonplace cruci­
About 1822 the property passed into the hands of form building, covered with a coating of cement. 
the Rev. Dr. Trenchard, Ol~ whose death it was in- . At Lower Clifftey, a valley lying about midway 
herited by his son, IvIr. Ashfordby-Trenchard. Tlus between the villages of N orthaw and Cheshunt, 

. family held the manor till r8i6, when it went into is a chalybea te spring, which, at the time when 
the market and found a purchaser in Mr. John I the royal court was held at the neighbouring 
Pearson Kidston, who greatly improved and en- P alace of Theobalds, was much resorted to; but it 
larged the house. The grounds are extensive, shared the fate of the spring at Barnet * and other 
beautifully laid out, and contain an ori;amental similar places, and its medicinal qualities seem to 
lake about five acres in extent. have lost their virtue as soon as the spring ceased 

There are a few other good houses in the parish, to be fashionable. Mr. Cussans, in his" History 
notably "The Hoqk," a substantial mansion of the of Hertfordshire," says that" the water contained . 
old-fashioned type, on the south side of the village; a large quantity of iron, and a favourite diversion 
and Northaw Place, which stands a little to the of the inhabitants was to induce strangers to make 
west of the church, built towards the end of the tea with it. Though perfectly colourless, as soon 
seventeenth century. as the boiling water was poured on the tea, the 

The parish itself, although of considerable extent, iron combined with the tannin, and formed ink­
embracing no less than 3,000 acres, contains 'only as much to the astonishment of the tea-makers as 
5)me 582 inhabitants, showing but a slight in· : to the delight of the practical jokers." 

CHAPTER XLII. 

THE ROYAL F • .l.CTORIES AT EXFIELD LOCK AND W_"\LTHA:\[ ABBEY. 
"Fire ar.swers fire."-SHAK ESPEA RE : King" H enry V., Act IV. 

The History of the Rifle-Situation of the Royal Smalktrms Factory-Particulars of its Establ ishmen t-Extent of the Euild:ng!', &c.-Perft!c tion 
of the ~rachine ry and Pl:lOt-The GOlo'crnmen t Powder·~l ills-Silu:ltion of the Buildings-Description of the \ Vorks-The Composition of 
Gunpowder-Qua'ltities produced-The Gun·cotton, Nitro-glycerine, and Cordite Factories. 

BEFORE we leave Hertfordshire and Middlesex for 
the towers of WaIt ham Abbey and the green glades 
of Enfield Forest, we must pause, and devote a 
Chapter to two public manu fac tories lying close 

_ together on the banks .of the Lea, the one being 
the Royal Small-arms Factory, Enfield Lock, the 
other the Royal Gunpowder Factory, Waltham, 

. 
\ 

... Ch:lUncy's "Hertfordihire," Vol. I r. p. 3Sj . 

. -

where al so are works (or th e manufacture of gun­
cotton and cordite. Practically th ey belong to no 
parish or count)", so we make them a connecting 
link between the district that we have visited and 
the county of Essex, on which we arc about to enter. 

The Enfield Factory is th e establishment 
through which most of the omall-arms of every 

. \ 
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d escril: tion' ha<~ been su pplied- at a ll evell ts, ?i.ll:e I v~dual skill of the marksman. The spiral gro: 
th e Cnmean "'}lr-to the regular army, the mllltta, gives. to th~ b:illet, if it .t1ts into the grooves, a 
yeomanry, and volunteers. 1 ts long ranges of rotation rapid 111 proportlOn t::> the force of the 
buildings and tall chimneys are conspicuous objects explosion and the sharpness of the twist in th e 
Irom whatever side th ey a.re vie\\'ed. ~piral. This revolution of the bullet on its own 

With reference to the special manufacture carried 
on here. a. short account of the rifle 
itself may not be judged out of 
place. 

"As early as J 498," 
observes a writer in 
C/wJiI/Jers's Cyclopadia, 
" the citizens of Leip­
zig possessed the 
germ of the future 
rifle, for their arms 
had a grooved 
bore, but the 
grooves 
were 

THE ROYAL SMALL-AR~lS FACTORY, 1834. 

, axis keeps .that axis, gravity 
excepted, in the line in 
which it leaves the piece. 
In 1628. Arnold Rotsiphen 
patented a ne\v way of 

. 'makeing gounes,' which,. 
from a subsequent patent 
granted him in 1635, ap­
pears to have consisted, 
among other improvements, 
in rifling the barrels. It 
would be . tedious to enu­
merate the various princi­
ples of rifling which were 
tried during the two cen­
turi'es following Rotsiphen; 

. suffice it to say, that scarcely 
a form of rifling now prevails 

but had its prototype among the old inventions. The 
·straight. Not many years after, in) 5 20, Augustin difficulty of mechanical appliances making the rifling 
Kutter (or Koster), of N Urnberg, was celebrated for true deferred, however, their general- introduction, 
his rose or star-grooved barrels, in which the grooves and the cost of rifled arms limited their use to the 
had a spiral form. It took its name from the rose-like purposes of the chase. The revolutionary govern-

. :shape of the bore at the .muzzle ; and, setting aside ment of France had rifles issued to portions of 
superiority of workmanship subsequently developed, their troops, but they met with so indifferent a 
Kutter's arm was the veritable rifle, and to him, success that Napoleon recalled them soon after he 
therefore, so far as history shows, is due the in- came to power. In the Peninsula, however, 
v~ntion of this terrible weapon, which reduces the I picked companies of sharpshooters practis.ed with 
il1ght of the projectile to a question of the indi- rifles with deadly effect on both the English and 

·'c- • . ~ 
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french sides. During the American War- I 8 I 2- I 4 
_ the Americans demonstrated incontestably the 
value of rifl es in warfare, but many years were ye t 
to elapse before they were definitively placed in 
the hands of soldiers, many of those of every 
nation in the Crimea having fought with the I 
ineffective and a lmost ridiculous 'Brown Bess.' 

- Soon after th e French invaded Algeria they had 
armed the Chasseurs d'Orleans with rifles, ' to 
counterac t the superior range of the Arab guns. 

• The inutility of the old lllusket was shown in a 

right, however, to state that this contrivance is 
cl a imed for Mr. Greener as early as 1836.) Not­
withstanding the many advantages of the Minie 
system, it was found defecti ve in practice. Ex­
periments were set on foot in a ll directions, and 
resulted in 1853 in the production of the' Enfield 
rifle,' which had three grooves, taking one complete 
turn in seventy-eight inches, and fired a bul let 
resembling the Mini~, exce pt that a wood en cup 
was substituted for one of Iron. From 1853 tu 
1865 this was the weapon of the Bri tish army_ 

THE: ROYAL GU1\PO\\,VEI< FACTORY, 10;]< .. 

battle during the Kaffir War, where our men i In 1865 th e arlop tion of breech-loading arms 
discharged 80,000 cartridges, and the damage to caused the Enfield to be converted into a br.:ech­
the enemy was twenty-live men struck. After ex- loader by fitting the 'Snider' breech mechanism 
periments with the old muske t, it was found that to the Enfi eld barrel. This arrangement \\'a5, 
its aim had no certainty whatever beyond 100 however, only temporary; and after a most ex­
yards. It was soon disco ve red that a spherical haustive series of trials before a special comlll!ttee 
ball was not the best miss ile, one in which the on breech-loading rifles, the H enry b:.1.rrel \\'as in 
longer axis coincided with the axis of the gun 187 1 adopted, in conjunction with th e ;\brtini 

. Hying truer-the relative length of the axis and breech, for the new small-bore riA e for the British 
the shape of the head being matters of dispute. army, now known as the Martini-Henry rifl e_ ~ 0 

In England no improvement took place until 185 I, fewer than 104 different kinds of breech-lo:.1.d ing 
when 28,000 rifled muskets to fire the Minie bullet small-arms were submitted to this committee, \\'ho 
were ordered to be issued. The Minie bullet, decided that the Henry '45-inch bore barrel' \\'as 
being made smaller than the bore of the piece, the best adapted for the requirements of the 
could be almost dropped into the barrel. (It is service,' on account of its' superiority in point of 

·t 
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:'.ccur:1cy, tr:1 jectory, :1llol\' :1 nc -::: for wind, :1nd pene- 'I o f "\meric:1. :1S to the mode of m:1nu (:1c turing sm:1.~ 
tr:1 tion,' :1nd :1.l so 011 :1ccou nt of its gre:1t durability , ' :1rnlS there, :1nu h:1ving extensive powers to pur­
The H enry sys!cm of ri rling is the inven tion of chase lll:1chinery to ue . :1pplied to th eir fauri c:1 tion 
]l.Ir. Alex:1nder He,my, : g unl1l:1ker, Edinburgh, :1nJ : in this country, was pursuing its mi ss ion j :1nd on 
its essential peculi:1rity consists in the form of the I the report of the committee, the House of Com­
ri fled bore, , . . The length of the Henry I mons voted a sum not exceeding £,150,000 to­
b:1rrel is 3 2~ inches, The mean di:1meter of the" Witrds the experiment. It should be mentioned 
bore is '45 0 of ,:1n inc1:, and the rifling ta~es o,ne , here that dOl\'n to ,this date lllOst of the small·arms 
complete turn Jl1 :!2 Il1ches, lts bullet IS solId, I used by our soldIers were manufactured at Bir­
with a slight cavity in the rear, and' weighs 480 I mingham and in other parts of the kingdom, and 
grnips, the charge of pOl\'der being 85 grains," purchased by the GO\'e rnlll ent, 

Since this account was written , the :Martini-
I 

Since -'the above period extensil'e ranges of 
Henry rifle has, in turn, been superseded, first by buildings have been constructed here. They 
the Enfield-lIartini, in which the Martini action ! occupy three sides of a square, are built of brick, 
was preserved, but the calibre of the barrel re- ! in a good substantial manner, but quite devoid 
duced, Of this arm several thousands were made j I of ornamentation, About forty acres of ground 
but before they were supplied to the troops the I describes the extent of th e factory premises, in­
Enfield-j\1artini itself became obsolete, The sup- eluding tL land used as butts for testing each 
planter "this time was the j\Iagazine rifle, which is I piece that is turn ed out. Machinery for the manu­
provided with a magazine containing four or more facture of rifles was imported from America, and 
cartridges fed into the ' barrel by mechanism \vhich was placed under the supervision of l\-1r, Perkins, 
is set in motion by the breech-action, so that the as manager. The factory was subsequently taken 
arm may be fired several times in succession with- ' in hand entirely by the Government, the first 
out the necess i~y of re-loading from the pouch, superintendent being Colonel Manley Dixon, R.A" 
There are nolV several varieties of the Magazine who had charge of the works till 1872, when he 
rifle in use in different countries j the one with was succeeded by Colonel Fraser, He was fol­
which the English soldier is armed is the Lee- I lowecl by Colonel H, T. Arbuthnot, R.A. j at the 
Metrord, which has no corners nor angles to hold I present time the factory is carried on under the 
the fouling, ' " superintendence ofMr. John Rigby, M,A., with a 
Th~ factory at Enfield Lock, on the narrow staff of military and civil officers, the whole being 

strip of land between the River Lea and the water- under the direction of the War Department. The 
way known as the "Lea and . Stort Navigation," machillery here is probably the most perfect of 
about a mil e and a quarter from Enfield Wash, any gun-making establishment, whether private or 
dates its erection from 1855-6. It is true that a Government, at home " or abroad j and as the 

"small factory was established here by the Govern- manufacture proceeds it produces the various parts 
ment early in the present century, where a few which are ultimately brought toge ther to produce 
thousand muskets were laboriously forged by hand I the gun with su(,:h accuracy of finish, . that if a 
each year j but when the sudden introduction of number of such guns were taken to pieces, and 
the rifle and the demands of the Russian war each part thrown together in a heap, the parts 
called for a supply of arms, which the trade, not could be taken up indiscriminately, and be fitted 
only .of Birmingham, but of all Europe and , togetb ~ r t') make ,up gu ns wit?out the ~lightest 

Amenc,a; was unable to ,meet, the Gove~nm~nt I al,t eratlOn or, re-a,dJu st~ent of elt,her, ThiS gr~at 
determll1ed to erect machll1ery for the fabncatlOn I nIcety of fil1lsh IS of Immense Im portance, \\"lth 
of arms on its own account. For this purpose the i regard to both convenience and economy, for if 
fac tory at Enfield was entirely re-modelled, but the I any part of a rifle becomes damaged or rendered 
successive adoption of the Snider, :Martini-H enry, I unserviceable, the regimental armourer has merely 
Enfield-~{artini , and Lee-Metford rifles, as 3bove I to remove the injured portion, take the corre­
shown, has been the means of producing a great " sponding piece fro m his repository, and at once fit 
change in the plant. I i~ into its place without trouble or loss of time, 

In 1854 a Parliamentary committee was ap- , Ten years ago the number of rifles turned out 
• pointed to inquire into the desirability of the : at the factory in the course of a: year was about 

Government manufacturing its own matl:riel of I forty th ousand, in addition to pistols and riAe­
war. While it was sitting, a deputation of practi- 'I swords j now up\\"ards of 100,000 Lee-~'fetford5 
cal men, previously sen t out by the Board of are manufactured annually, besides a large number 
Ordnance to make inquiries in the United States , of machine guns such as did such deadly execution 

.. 
• 
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among the Matahcle in the expedition of r893-4; I wi th gunpowder, it may be pointed out that wood 
and the plant and general facilities of the factory I used for mak ing charcoal is to a grea t extent grown 

. are in such condition that under great pressure on the es tate. It is e ither alder, willow, or dog­
this numbe r, large as it is, might be very greatly wood; the latter comes chiefly from Germany, and 
exceeded. each kind of wood is used in the composition of 

The interior of the factory consists of a series diffe rent sorts of powder, and is treated differently_ 
of large work-rooms, while several buildings are The wood is stacked about the grounds in every 
occupied as stores of stocks, barrels, &c. , which are' availaole corn er, awaiting the time when it will be 
kept constantly in readiness for use 'as may be wanted, {n order to be manufactured into that 
required. The factory is open to visitors, even deadly combustible which renders the hearths and 
without previous application, on Mondays and homes of soldiers desolate, and the necessity for 
Thursdays; but the proof-house, immediately to which is a scandal to the Chri~ tian name_ How­
the south of the factory, is not usually shown_' ever, we must accept the actual state of things_ 
Every" piece" manufactured here is tested in the All the "hands " employed are bound to he 

. meadows close by. steady and sober; no smoking is allowed on tile 
The Royal Gunpowder Factory at Waltham premises; and each man on coming to work in the 

Abbey stands between two branches of the River powder-mills puts on a suit of shiny black cloth_ 
Lea, which, as already stated, here is divided into Many of the" hands " are the sons of pare nts whe) 
several channels. The mills arc screened from were employed here before them; and the fac t th3 t 
sight by groves of poplars and willows, mostly they carry their lives constantly in their hands, and 
planted in long rows diagonally, after 'the fashion work with death ever before their eyes, hl s a 
described by Virgil, in his "Georgics," under the sobering effect on them, and eyen on their families 
name of a "quincunx." * This shelter is useful to at home. 
keep away all grit and dust, and also, as already The au thorised vis itor to the works, having 
noticed, in order to counteract the violence of an been duly challenged at the gates by the police, 
explosion. These are the only powder-mills be- and passed to the office of the superin tende nt, is 
longing to the Government, those at Faversham, placed in the care of an experienced gu ide, and 
Dartford, and 'Hounslow being in private hands. thence conducted to the various "houses" whe~e 
They employ about 800 hands, and they cover a the several operations of gunpowder-maki ng are 
long strip of land about 300 acres in extent, which <::arried on_ These houses are separated by con­
'runs along the banks of the river from south to siderable spaces thickly planted with willow and 
north . alder wood_ Thus if an explosion were to take 

It is almost needless 'to add that these powder- place in one house the force would be broken by 
mills are very closely guarded, and are shown only a screen of trees, and the other houses would not 
to such strangers as have a genuine object in view be likely to be affected by it. 
in inspecting them. There is no special day se t The three ingred ients of which gunpo wder is 
~part ' for their inspection. · . composed are saltpetre, sulphur, and charcoal. 

The appointment of superintendent · of the For ordinary English gunpowder the pro portions 
powder-mills is_ made by the War Office, and is by weight' are-saltpetre 75, sulphur ro, and char­
always held by an officer of the Royal Artillery. The coal 15 per cent. The processes req llired for th e 
present superintendent is Colonel W. McClintock. manufacture of one of the newes t kinds of powde r, 

The viSitor who is allowed to inspect the works on called prismatic, are as follows :-1 , refining the 
entering the grounds passes along a very beautiful saltpe tre; 2, refini ng the sulphur; 3, burning wood 
avenur of poplars, and finds himself at the gates to produce charcoal; 4, mixing the ingredients fo r 
of the superintendent's offic.e. H e is here warn ed the" green" charge; 5, incorporating the " gree ll " 
that he must not carry lucifer-matches or other charge ; 6, breaking down the mill-cake; 7, press­
explosive articl es about him, and that wh enever 'he ing the powder ; 8, granula ting ; 9, d ust ing and 
is required to pu t on leather-soled boots he will glazing ; 10, prismatic press ing; 1 r, stowing, to 
do so, as a single particle of gri t from th e .high dry th e powder ; 1 2, blending prismat ic po wdt: r. 
road, if it were to be driven into some parts of the r. The sa ltpetre ar rives in bags fro m India, ancl 
mill s, would co.use an explosion. is refin ed by boiling in a large quantity of water, 

The explos ives made at Waltham a re gun- ~nd fil te ring the solu tion, which then runs in to 
powder, gun-co tton, and cordite. Dea ling first shallow receptacles, where it cools dOll'n, being 

kept in a state of agita tion by wooden rakes. T he 

~. 
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resembles snow. It is then shovelled into vats, J touch the ground outside. A small threshold board. where it recei\'es several washings. about a foot high, marks the d ivision between the 
2. The sulphur is next refined by being placed black powder-house, which is called "clean" in the' in a retort, and heated unti l it first melts and then parlance of the factory, and the beautiful outside passes into a state ef vapou r. The vapour is led world, with its waving trees and gli ttering streams, through a pipe kept cool by water outside it, and which are all classed under the one word" fou!." condenses into a treacle-like Ouid, which passes If by inadvertence a visitor plants his outside feet into a receiver, and is then ladled out into tu bs, within the charmed precincts, he is instantly obliged where it sets into the beautiful yellow material to withdraw them, and the spot which he 'touched which is known as refined sulphur. The impurities is carefully purifi ed with wet mops. 

are, at the same ti me, left behind "' in the retort. In the mixing-houses the air is full of dust, and :Before being used for gunpowder, the 'sulphur has we literally breathe powder. Fifty pounds of the to be ground into a fine powder. three ingredien ts are placed in a drum, which re-3. The woods used for gunpowder charcoal are yolves with great rapidity in one direction, while three, as mentioned above. The larger descrip. an orb armed with forks revolves within it in an tions of powder are made of willow ·and alder, the opposite direction. In about five miriutes the willow giving a rather stronger powder than the process of mixing is complete, and from that alder; while the fin e-grained powders for use in moment the three ingredients begin to be highly small-arms are made of dog-wood, which is more dangerous. i expensive, and has not h itherto been grown largely , 5' Though the . " green" charge is explosive, it on English soil. The woods are packed in iron is not yet enough intimately mixed to make good cylinders, called slips, and .in troduced into fu~naces gunpowder. It is accordingly next carried in bags also lined with iron. The flame from the fuel to the .incorporating mills, which .are heavy iron or plays round th e outside of the iron furnace-lining, stone rollers, travelling round in pairs, each roller . heating it and the slip within. The various juices following its fellow in monotonous round upon its of the wood begin to d;stil, and the gases so pro· powder-bed, fenced from the rest of the incor: duced pass through two holes in the far end of porating house by the inclined sides of a sort of the slip and corresponding holes in the back of basin. The crushing and grinding motion thus the furnace, whence they are carried down into the produced brings each particle of the three ingre. fire and contribute to 'the fuel, so that after the dients into mutual contact, and produces, after a process has once been established the wood helps certain number of hours (which differ according to to burn itself. . When the work of burning is com· the powder to be produced), a soft cake, which is pleted, the slip, with its heated charcoal within, is called the mill-cake. :Before the runners are set in . takGn out of the furnace, and placed in an iron motion, the green charse placed upon the bed is cooler for twenty-four hours, after which it is sprinkled with disti ll ed water, the quantity of which emptied out, but not used for several days, in order J varies, according to the nature of powder sought to avoid the possibility of any heat existing in it. and the condition of the atmosphere. The charcoal is then ground in an apparatus like 6. The mill-cake is then taken to the breaking-a coffee-milL down house, where it is made to pass, carried on a 4. The· next process is that of mixing the in· canvas band, between a series of grooved rollers, gredients. Hitherto the visitor has entered the which crush it into dust much more powerfully houses without any other p'recaution than the explosive than the "green" charge of the mixing­leaving behind of any dangerous material; but house. 
henceforth a new danger has to be provided 7., The "meal," as it is now called, IS next against. The dust from powder flies about the I carried to the press-house. The press is a very houses, hlacken ing the fl oor, and fillin g every I strong box, con taining a number of copper or gu n· cranny with explosive material, in spite of constant metal plates , so arranged that the meal can be sweeping and washing. It is therefore most im· filled in ver ti cally between them, while they are portant that not a single particle of sand or grit kept separate by means of grooved plates. When ~hould be introduced, lest the motion of a foot 9n the box is full , the grooved plates are withdrawn, the floor or any friction' in the processes themselves and the spaces left by them filled up wi th meal, so should create heat enough to ignite the smalles t I that noth ing now prevents the copper plates from atom of - powder. All persons who enter the com ing together except the meal between them. powder-houses are therefore obliged to have their ; The side of the box wh ich has hi therto been open feet encased in special leather boots, which never I is now closed, and the box itself turned over, so 
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that the COpper pbtcs beco me horizontal. What 
is now the top of th e box is th en opened, and the 
whole placed on an hydraulic press. A ram rising 
from beneath thru sts the byers of cop per pbtes 
and powder against a square block of wood above, 
which just fit s into the box, The pressure is con­
tinued until the meal has become" press-cake" of 
the density required for the particubr powder 
which is being made. The time is notifi ed by the 
release of a spring when the box has risen high 
enough; this spring rings a bell in a smaller room, 
where the powder-men , are now ensconced; for 
there are always some 800 pounds of powder in 
the press-box, and any atom of grit might possibly 
cause an explosion. A huge traverse of masonry 
stands between the press,house and the room where 
the men remain during the process. In addition 
to the lower growth of the willow and groves 
of alders, walnut and ash trees surround these 
terrible press-houses, which are thus mysteriously 

,hidden, not only from the outer world, but even 
from the rest of the works. The dusky shade and 
the dark reflection of the green trees in the water, 
and the black powder-houses themselves, lend an 
air of mystery to these temples of the art of 
destruction. ' 

8. The press-cake is carried by water, in black 
roofed boats, not unlike gondobs, to the granubt-' 
ing-house, where it enters a machine not unlike 
the breaking-down machine already described, but 
larger, and with toothed instead of grooved rollers. 
The cake is here cut by the rollers into" grain" of 
various sizes, and sorted by sie\'es kept in perpetual 
agitation under the stream of grain. 

9. The dusting and glazing oper:ttions are carried 
on in long cylindrical reels and \\:ooden barrels, of 
which different sorts ' are used, according to the 
work required. For some powden a little black­
lead is introduced, to give them a glossy facin g, 

10. We now come to the prismatic press-house. 
Thegrain suitable for making prismatic powder is 
carried also in boats to the prismatic press-h.ouse, 
where stands an ebborate machine, consisting 
mainly of a huge iron circular block, which con­
tains thirty hol es. In each hole is put a cy lindrical 
plug of phosphor-bronze, the interior of which is 
cut exactly to the shape of the prism reCjuired. :\ 
so-called" charge r, " with thirty funn els corres pond­
ing with the thirty holes in the block, moves back­
wards and forw:uds on 'rails. It is filled with the 
grain outside th e machine, th en pushed directly 
over the block; two motions of a handle' th en cut 

,off exactly the quantity of gra in required, and allow 
it- to fall from th e funnels into the phosphor-bronze 
moulds below. , The charge is th en withdrawn, th e 

top of th e ma chine brought down to seal the tops 
of th e holes, and th en, by hydraulic pressure, thirty 
plungers, one for each hol e, rise lip and compress 
the charges of grain, so as to form them in to 
prisms of the size and shape required. T he top :s ' 
then raised, and the pressed prisms are th rust ou t 
of their moulds by pressure from below, T he skill 
required in powder-making may be es tim ated from 
th e fact that the time necessary to press prisma tic 
powder which will produce cert:tin defi nite effects 
varies greatly, according to the state o f th e atmo­
sphere. The variation at Waltham Abbey Ius bee n 
found to be as much as 'between twenty-five and 
sixty-five seconds. 

11. All powders hitherto made here have in them 
a considerable amount of moisture ; this is now to 
be expelled by means of heat. For this purpose 
the powder is placed on trays in drying-chambers, 
which are gradually raised to a heat di ffe ring 
according to the character of the powder required. 
For some powder it is as much as I:? 5 degrees 
Fahrenheit. 

12. But in spite of all the care taken, and though 
a series of scientific experiments fo llow the powde r 
through ' all its stages, there always exis t5 a certain 
amount of difference between quantities of powder, 
which are called "lots," made at different times 
and under different atmospheric conditions. It 
is, therefore, very important to bring the material 
to a certain average, so that the accurate shooting 
of artillery or of small-arms may be counted upon. 
For this purpose every" lot )) of powder is proved 
by actually firing a charge of it. The lots which 
give the higher results are then mixed in strict 
proportion with lower lots, so that it is impossible, 
ill making up a cartridge, to take an undue quantity 
of either the higher or the lower lot. This process 
is called" blending," and after it is gone through , 
a charge is again taken and fired, to secure the 
fitness of the powder for its destined use, 

All sorts of strange stories are told abol:t the 
experiences and hairbreadth esc:lpes of empl o)'ee~ 
in these interesting works. Thus, on one occasion 
a lucifer-match was found to hal'e passed bet ween 
the rollers of the granubting machine; and on 
another occasion a key was discovered in th e same 
condition. It seems little less than a miracle that 
such a thing could ha\'e happened without causing 
an explosion. 

The works here can turn out about 30,000 
b:mels of powder in a year, or about iOO barrels 
weekly. It may be of interest to add that, in­
cluding th e sidings and canals, there are about ten 
mil es of water on th e estate, of which some five 
miles :Ire n:l \'j "'o hl p, Tr "(1,1; , ;,,, , . ~ ol " 
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trees, th e more dange rous portions of the works I as ISU!, fo r in tha t year we fll](.I John Thomworth, 
;Ife isohted by solid tr:1Verses of ea rth or bri ck, to of Walthalll, in treaty, on behalf of Eli zabeth, for 
min imise th e effects of explos ion. the purchase of saltpetre, sulphur, and staves for 

The" works" which have so far been described barrels. Fuller also refers, in his "Worthies," to 
. can boast of almost a venerable antiquity. In th e the powder-mills of Waltham A bbey, of which he 
"Anglorum Speculum; or, The Worthies ofEnghnd " was appointed vicar in I u,p. In q87 these mills 
(1684), it is stated that th ere were gunpowder mills were sold. to the Crown by John Walton, and 
"on the River Ley, betwee n Waltha m and London." reorganised under the superintendence of the 
In 1735 Farmer speaks of th em, in his "History famous Sir Will iam Congreve. The old royal 
of Waltham," .1S being th e property of a l\-Ir. John factory at Faversham was given up after the Peace 
Waiter; and in the same book there is a delightful of 18 r 5, being let, and afterwards sold, to the well-

description of gunpowder. As nobody is allowed 
to dig in them, these grounds are virgin soil, and 
a~cordingly they nourish a profusion of wild flowers 
\\ hich are ~carcely known outside. Hence they are 
a favourite haunt of botanists who can procure 
admission to them; but the favour is sparingly 
accorded. 

The introduction of gunpowder into England is 
connected with the honoured name of Evelyn, as 
that family are said to have brought from Holland 
the secret of its manufacture. :M r. George Evelyn, 

. grandfather of the author of "Sylva," received, 
about 1590, a licence to set up powder-mills at 
Long Ditton and at Godstone, Surrey. 

"The works at .Faversham, afterwards for so 
many yea rs the Government gunpowder factory, 
date from Elizabeth's 'reign; but they were then 
seconda~y in importance to those at Godstone. 
T here seems reason, however, to suppose that. 
powd er-mills exi sted at Waltham Abbey as far back 

'. 

known firm of John Hall & Co. The 
Waltham Abbey works have been greatly enlarged 
in recent years, and no expense has been spared to 
render them, by the introduction of new and im­
proved machinery, the most complete, a~ well as 
the safest, in the world." ". 

The gun-cotton and nitro-glycerine and cordite 
factories are situated in the south grounds . 

The manufacture of gun-cotton was started here 
in 1872; the original factory abutted on High 
Bridge Street, in the town; some old saltpetre 
refining buildings having been adapted for the 
purpose. These having been found inadequate and 
otherwise -unsuitable, land was purchased, and a 

It I. Encyclopredia Britannic.l." 
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new factory built on what is knowl\ as QuinlOn 
Hill. 

This gun-co tton, otherwise tri -nitro -cellulose, is 
known as Apd's gun-cotton, after th e eminent 
chemist, Sir Frederick Abel, Knt., who improved 
upon th e me thods of th e - originator, Schonbein, 
and enabled it to be made, used, and stored with 
perfect safety. 

The processes are briefly as follows :-Best white 
cotton waste (ce llulose), freed from oil and other 

The material is a lways sent away from the factory 
for storage or use in a clamp cond ition , when it is 
perfectly safe; it can only be exploded by the 
dttonat ion of some dry gun-cotton. 

The gun-cotton pulp used in the manufacture of 
cordite is also made here in a like l1l:111n er. Cordite 
is a smokeless explosive, or rather prope ll er, which 
is gradually superseding gunpowdn. The fac tory 
for its manufacture is also si tuated Gn Quinton 
Hill, and was erected in 189 I. It presents a very 

ON THE LEA. ' 

impurities, is first prepared in a teasing machine, I picturesque appea rance wh e n· approached from 
dried, and then soaked and digested by small th e south, especially at night, when ligh ted by 
quantities in a mixture of strong sulphuric and electricity. 
nitric acids'- After cooling in small pots, the The methods of production and th e ingredients 
excess of acids is removed by a centrifugal machine, are entirely different from those used for the old 
and the gun-cotton quickly immersed in tanks of black or brown gunpowde rs, Nitro-glycerine and 
water; after a ti me it is again cent ri fu galled and I high nitra ted (otherwise Abel's) gu n,co tto n are 
boiled for a considerable time in wooden vats, to combined, with a soh 'ent, in a kneading machine, 
remove all traces o f. acid', The gun-cotton is then ; toge th er with a small proport ion of a neutral in­
pulped by a process similar to tha t used in paper- I! gredient, the effec t of this combination of po werful 
mak ing, and the pulp fqrmed by hydrau lic pressure explosives being that they, so to speak, tame one 

, into th e various sized slabs, cyl inders, and other I another, and produce a product wh ich is capable 
shapes required .for naval and mil,itary purposes, I" of being hand l ~d and fir ed without cbnger. The 
such as submarIne and ' other mmes, torpedos, kneaded mass IS th en pressed or sqUirted through 
fu zes, deto ll :1. tors, &c. " circular perforations, in co ntin uolls cords (hence 

·f 
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the 11:l111C) rallging from '03 i 5 inch to '7 inch: thc 
cord is either \I'ou nd on reels for transport or cut ill 
lengths for p:tckillg, as n1:ly be requ ired, and th c,n 
stol'(;-d ri cd, th e filli ~ hecl n1:lterial ha\'ing somewhat 
the appcma ll Ce of catgut. 

The ,nitro 'glycc'rine for the purposes is also made 
in a spec ial fac tory -on Qu in ton Hill in sm:tll 
quantities, no stock of th is dallgerous substance 
beil'lg allowed to be kept. 

H encefo rth our tra\'cls will be in Essex. 

CHAPT ER XLIII. 

WALTHAM AD-BEY. 

Situ.ltion of the Town-Its Etymology-Foundation of the Abbe), br Jovi- Its Re-found!ltio:1 by Harold-The Legend of the Holy Cross-Gifts 
bestO\\'f:'d 011 the Abbey-H.lrold'~ Tomb-The Church despoiled by \Yilliam the Conqueror-Its Recove ry under subsequent So\'creigns­
Dispu tes between the Abbot and 1'oW(l:;pcoplc - Henry II I. and the Aboof:; Dinner-An Incident touching the Re format ion-Income of 
the Abber at the Dissolution-Fuller, the Historian-T he Conventual Estate passes into Secular Hands-Dc5cription of the Abbey Church 
-Sale.of the Church Bells-Present Condition of the Rem:t ins of the Abbey--':Rome-L:md-The Abbey G:t tew:l ), and Bridge, 

WALTHAII ABBEY, or Waltham H oly Cross, as it 
was once called, must be carefully distinguished 
from its neighbour in' Hertfordshire, which is 
d escribed in a previous chapter. jf. It is a large, 
irregular town, and evidently one of considerable 
antiquity, as is shown by the variety of projec ting 
gables, and the quaint carved figures which still 
stand in bold relief at the corner of more than one 
-of its' stree ts, like those with which one meets ~t 
Ipswich, Saffron-Walden,' and many other towns 
of the eastern counties, The town is si tuated on 
low ground near the ri\'er Lea, which here forms 
a number of small islands, and is, skirted by fruit­
ful meadows, that have long been famous for the 
succulent and nourish ing qualities of the grass. 
The spot was originally part of the Forest of Essex, 
and it derived the name of Waltham from the 
Sax on words 7,'cald-halll , the d welling or hamlet on 
the weald, or open fores t. 

The town is twelve miles north-east from London, 
and about three-quarters of a mile eastw'!-rd from 
Waltham Station on the Cambridge line ' of the 
Great Eastern railway. The road thither from the 
railway statioll, however, is by no means attractive : 
it is straight as an arro'.I', and is little more than a 
raised causeway be tween low-lying green meadows, 
with a deep ditch on either side, ' The river Lea, 
which we cross- the Lea of quaint old I zaak 
Walton-here sepa rates into a varie ty of streams, 
and we pas~ no less than four bridges before we 
find ourselves at the end of a narrow street, witli 
gabled tenements on either side, and close under the 
shadow of the tower which has been our beacon. 

vValtham appears to ha\'e been a place of note 
long before the N orl1lan Co~quest. It is first 

• See aut,:, p. 392. 

, ' 

mentioned in a document dated as far back as the 
time of Canute the Great, a t which period its then 
owner, Tovi, or Tovius, standard-bearer to that 
monarch, founded on the outskirts of the forest 
here a chu~ch and a village, plaCing in the former 
tlVO pries ts, and erecting in the latter sOl1le tene­
ments tor his "villains," ill1d placing in them 
"threescore-and-six 'dwellers." After his death, 
Athelstan, his son ahd heir, a prodigal young man, 
squandered his inheritance, and Waltham appears 
by some means ' or other to have reverted to the 
Crown. The religious establishment of Tovi, 
,however, continued, and probably with some aug­
melltation , till ' the reign of Edward the Confessor, 
who bestowed certain lands here, on his brother-in­
law, Earl H arold, son of Godwin, Earl of Kent; 
but th.e grant was made \-Ipon the condition that 
H arold should build a monastery in the place, 
"where was a little COltUllt, subject to the canops 
and their rules," The" little convent" mentioned 
in the Confessor's cliarter, evidently alludes to 
Tovi's foundation, whi~h might haye been aug­
mented by casual donations previous to this men­
tion of it. 

In 106 2 , the year in which the grant was dated, 
H arold refounded or enlarged the original estab­
lishment of Tovi, endowing it as a conven t, 
doubling the number of its canons, settling on 
them ample estates, and founding hard by a school 
of religious and useful learn ing. t Farmer, in his 
" History of Waltham," says that each of th e 
canons. had one manor appropriateu for his sup­
port. and that the dean had six; making in all 
sevente~n, From the charter of con'firmation 
granted by Edward the Confessor, it appears th:lt 

------------------
+ 11 Dugd:de's ~ (on3.sticon." Vo1. vi., pt. t. p. 56 . 
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the h;lI1d of ho ' I, kni',hl of the re). d . hy 
Wl HlIlI l\ W;1 ... inl \:. teU tlurill" the scn:1lteen h • ne! 
Li.,:htt.:cnth r.:l'ntltrie~, 

'I'hl.: \,ill;'g!:, or town, of I io lnslow, as M. kd in 
th> pr redin,!; (h:1pter, is . illl.lted partly in the 
parih f I ~k\\'orth; it is also 11 u 1)' in th t of 
j lcston. '1'1", plae' w. utllt:d ill .. ') )olllcsd.ty 

THF. l'OWO R- !ILL. nOUN l.OW, I 6. (SOu f f.S) 

Book" Hon 10we, and later on it was spelt 
J (u nde lawe 1.nd Hunde10we. In th thirte nth 
century a. pri ry, dedicated to the Hol Tnnity 
w. c; found d here, the pc uliar office of the 
brethren hem' to ohcit alms for the red mp­
,ion f aptlvc.. It is . p ken of by 'obbctt, 
in his • Hi. tory f the Re(orm:1ti n," a! • a 
friary." 

n> Clement 1 Llyd\:! tone, a fri;u of hi hou e, 
wrote a hi t01 Y of th' m'trtyrd m of Richard 
. ("rope, Ar hhi. h P of York. to "hom he h:ld 
ueen :l r -tain r. in "'hi h It i s(.\ I:'d th \\ ithin 
thirt y d y after the Ie:l th r 11 enr)' 1\.. I her' 

kin were found in hi col n. Thi at onc 
of cour e, di po cd of the tory told hl' . I ydc 
stone. 

In 1296 a weekly m:lrk,t \'as o!:T n 
brethren of thi: priory. to b' hdd on " 
an I an nnllal flir n the CH! and c t 
Trinity. and to Lt t :1 \\ ' >k. Th 
b I!n di .r'. 111h 1 

, 
" 
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battle during the Kaffir War, where \Jur men 
discharged 80,000 cartridges, and the damage to 
the enemy was twenty-five men struck. After ex-

In 186 S the arloption of breech-loading arms 
caused the Enfield to be converted into a breech­
loader by fitting the 'Snider' breech mechanism 
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battle during the Kaffir War, where 0ur men 
discharged 80,000 cartridges, and the damage to 
the enemy was twenty-five men struck. After ex-

In 1865 the adoption of breech-loading arms 
caused the Enfield to be converted into a breech­
loader by fitting the 'Snider' breech mechanism 
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