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1
Introduction and background
Jon Rady

Between late December 2011 and the end of March 2012,
Canterbury Archaeological Trust carried out a series of
investigations at the former site of Sittingbourne Paper Mill,
Milton Road, just north-west of Sittingbourne town centre in
Kent (NGR 590306 164085 centred; Fig 1). These comprised
a study of local borehole records and an archaeological
evaluation, followed immediately by further excavation of
four targeted areas (A to D).
The investigation was commissioned by Essential Land
(Sittingbourne Ltd) and Optimisation Developments Ltd

on behalf of Wm Morrison Supermarkets plc, as part of
preparations for the proposed redevelopment of the entire
site for mixed residential, recreational and retail use, but
was restricted to ‘Phase 1’, a new supermarket, a petrol
station and associated car parks and access. The site area
of Phase 1 was c 31300m2 of which about 7000m2 was
taken up by the new retail outlet itself. The rest of the site
(Phase 2) remains to be developed. Most of the former
mill buildings had been demolished some time before
(apart from a water tower and an associated building), but
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Pl 1. View of the site during evaluation phase looking north-east.

Pl 2. Overall view of Area A looking south. Note areas of brown clay representing solution hollows in the eastern part of the area.
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the site was still completely covered by concrete (some
extremely thick) or tarmac hardstanding at the time of the
works.

flowed into the northern arm of the creek (another stream lay
some way to the east). These watercourses are either now
inactive, or piped underground, but would have influenced
the placing of the former mill (and other mills in the area)
and past use of the site.
The development site is bounded on the east by Milton
Road, to the south by the main Faversham to London
railway, to the west by Charlotte Street or rear gardens
of terraces fronting Charlotte Street and on the north by
Church Street and Mill Way (Fig 1 and Pls 1–5).
The Phase 1 area lay astride the course of the
Sittingbourne Stream, although the main excavation was
on its eastern bank, extending to the west over an area
that may have originally partially encompassed the creek
itself (Fig 2). The eastern part sloped down to both west
and north, but the western area was mostly flat (between
8 and 9m OD), lying within the levelled mill complex.
This, however, dropped significantly by about 5m beyond
a retaining wall to the north (effectively a deep terrace).
Elevations varied between 4 and 12m above OD, with the
eastern part of the site highest, on a (partly remodelled)
north-west facing downslope, an element of a projecting
spur of land south-west of Hawthorn Road.

Geological and topographical
background
The mill site is near the head of Milton Creek, where the solid
underlying geology of Seaford Chalk Formation is covered
by Alluvium derived from streams feeding this watercourse
(see Appendix 1 for more on the geology of the area). The
Alluvium is shown extending south-west in two lobes on the
Geological Survey, the northern towards Chalkwell Road
to the west, the southern arm extending into the northern
edge of the mill site. South of the site superficial deposits
of Head overlie the Chalk in discrete pockets, and to the
north exposures of the Thanet Formation overlie the Chalk.
Two streams historically flowed through or near the site: the
Sittingbourne Stream, which ran through the centre of the
later mill (into the southern arm of the creek via a millpond)
and the Chalkwell stream to the north-west of the site which

Based upon the Ordnance Survey with the permission of the Controller of Her Majesty’s Stationery Office. © Crown Copyright Licence No. AL 100021009.
Digital terrain model (DTM) based upon 1m or better resolution lidar data collected for DEFRA in 2007-20014.
Contains public sector information licensed under the Open Government Licence v3
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Archaeological and historical
background (Fig 4)

indeed, later periods. Much of this evidence has however
been found during extensive quarrying of brickearth and
other materials, primarily to feed the important brickmaking
industry in the nineteenth century. This quarrying, prior to
modern methods of investigation, also probably destroyed
many remnants of past occupation. Thus, considerable
evidence for prehistoric and later activity has been found
in the wider Sittingbourne area mostly associated with
localised brickearth deposits, but not generally in the town
itself largely because of the limited level of investigation
in the urban centre. As far as is known, no archaeological
interventions had taken place within the mill site prior to
the work in 2011.

The environs of Sittingbourne are rich in evidence of human
settlement and activity and estuarine and riverine localities,
such as the Milton Creek area, provided important resources
throughout the Mesolithic, Neolithic and Bronze Age and,
VC = Valley of the Chalkwell Stream
VS = Valley of the Sittingbourne Stream

C1
A1 VS

C4
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C2

Prehistoric

Evidence of earlier prehistoric activity (Palaeolithic,
Mesolithic and Neolithic) is largely confined to recorded
scatters of flint implements, mostly at some distance from
the centre of Sittingbourne, such as the large number
Elevation
(m OD)
of Middle Palaeolithic flint tools recovered at ‘Coombe
C1
16
C4
Rock’ during gravel extraction east of Bapchild from 1927
15
A1
onwards, around 3.7km to the south-east-east of the site
14
C2
13
(HER TQ 96 SW 228; Barton et al 2006; not illustrated).
12
The exception is a potential early Mesolithic flintworking
11
site at Hawthorne Road, c 90m west of the site, located
10
Phase II
9
during an archaeological excavation (Jeffery et al 2014;
Phase II deposit(s) identified
8
TQ 96 SW 260). The same site produced Upper Palaeolithic
7
6
artefacts from brickearth deposits. The scarcity of early and
5
later prehistoric material from the local area may also be
4
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due to the lack of archaeological investigation, although a
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1
C5
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the vicinity (HER TQ 96 SW 223; Barton et al 2006; exact
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o
nd
ass
stre
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location uncertain).
am
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Phase III
Mesolithic stuck flints are also known in the near and
Phase III deposit(s) identified
wider area with an assemblage of flints and debris revealed
in Milton churchyard c 1.7km north of the site, during
excavations in 1976–79 (HER TQ 96 NW 8; not illustrated).
Later material includes a Neolithic flint celt, found in 1883
C4
in a field around 1km south-east of the area (HER TQ 96 SW
36; CgMs Consulting 2005). An archaeological excavation
A5
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Mill p
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Byp
(Wessex Archaeology 2005) around 1.5km south-southass
stre
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east, also recovered Neolithic struck flints (HER TQ
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96 SW 230; not illustrated). A considerable density of
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early prehistoric activity can therefore be suggested, and
although details remain obscure, its potential importance is
perhaps demonstrated by recent discoveries at The Meads,
Site
bou
nda
about 1km to the north-west, which included a Neolithic
ry
enclosure, forming part of a Neolithic and Bronze Age
monumental landscape (Wilson 2014; not illustrated).
Bronze Age evidence in the Sittingbourne area mostly
consists of funereal remains, and until more recently has
B4
often been restricted to antiquarian finds of isolated flint and
bronze objects. A Bronze Age spearhead was found in a field
Modern ground level
Viaduct embankment
next to a Bronze Age cist burial around 1km south-east of the
All views looking W, declination 30 deg, vertical scale exaggerated x4, Natural Neighbour algorithm
site (HER TQ 96 SW 36; CgMs Consulting 2005), while a
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area, a Bronze Age metalwork hoard and an inhumation
burial were discovered in brickfields in the 1820s, believed to
be located around 320m east of the site (HER TQ 96 SW 23).
Rare in situ period evidence has also been identified around
90m west of the site in the form of a substantial Bronze Age
ditch. This was possibly part of a round barrow or hengiform
monument beyond the railway line at Hawthorn Road, on a

spur of elevated land overlooking the creek (HER TQ 96 SW
261; Jeffery et al 2014).
Early to mid-Iron Age evidence in the immediate area is
relatively sparse, as generally in Kent and has also mostly
been recorded during brickearth quarrying. However, Iron
Age remains are known on many sites around Sittingbourne
(often sites of multiple periods and/or of the later Iron Age),

Pl 3. Overall view of Area B looking east.

Pl 4. Overall view of Area C looking south.
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such as Kemsley to the north (eg HER TQ 96 NW 116;
not illustrated), East Hall to the east (including HER TQ
96 SW 274; not illustrated) and Fulston Manor to the south
(HER TQ 96 SW 269; not illustrated). Closer to the present
site, historic quarrying has revealed a rubbish pit about
520m to the east containing early Iron Age pottery (HER
TQ 96 SW 52). To the north, within Milton a late Iron Age
urn cremation was found alongside traces of inhumations
in 1957 during the construction of a car park (HER TQ 96
SW 2). An archaeological excavation 1.5km south-southeast of the development area recorded a late Iron Age ditch
and post-hole (HER TQ 96 SW 230; Barton and Meopham
2006; not illustrated). Further, similarly ephemeral evidence
of occupation is provided by a gold coin of Cunobelin (AD
10–40), found in a garden 1.2km south-west of the area in
1950 (HER TQ 86 SE 21; not illustrated).

of Milton Creek as a trading harbour. Archaeological finds
indicate trading connections across the English Channel in
the sixth and seventh centuries (Richardson 2005, 53–4). The
landscape around the head of the creek appears to possess
a partially funerary character during this period, serving a
potentially sizable population. At least three Anglo-Saxon
cemeteries are located close to the eastern and western
peripheries of the mill site. In 1824 and 1826, a cemetery
comprising both inhumation and cremation burials was
excavated in the brickfields c 120m to the east ‘in the last field
before you enter the paths along the water’s edge’ (HER TQ
96 SW 27; Meaney 1964 128–9). Grave goods indicate that
the cemetery was in use in the seventh century AD (although
some of the urns may have been Bronze Age in date). Around
180m south-south-west of the mill site, forty-one skeletons
with grave goods were excavated through 1869–80. Some
finds were dated to the seventh century (HER TQ 96 SW
14; ibid 129). In 1905, c 420m north of the site, an AngloSaxon grave was excavated containing a fourth-century AD
glass bowl (HER TQ 96 SW 60). In closer proximity to the
course of the creek, a sixth-century glass claw beaker was
recovered (probably from a burial) in 1905, c 660m to the
north-east-east of the site (HER TQ 96 SW 59; Evison 1982,
64), whilst a range of grave goods was found towards the end
of the nineteenth century in an Anglo-Saxon cemetery on the
northern side of the creek, c 1.25km to the north-east (HER
TQ 96 NW 11; Meaney 1964, 129). Further inland from the
creek, grave goods associated with at least one burial were
recovered during gravel extraction in 1916, c 630m northnorth-east of the area (HER TQ 96 SW 56; ibid).
There is some indication of an Anglo-Saxon presence
on the site itself, as a late ninth-century inscribed knife
(scramasax) inlaid with silver and brass was found in the
north-west corner of the mill site when the foundations of
a house (Brightside, see p 38) were excavated, in c 1871
(HER TQ 96 SW 12). The presence of this high status object
raises the possibility of funerary activities extending into
the limits of the area, although it is perhaps equally likely
that this object was brought to the site by fluvial processes.

Roman
There is considerable evidence for Roman period activity
in the immediate and wider area, with occupation extending
into the early historic period. Romano-British cemeteries
have a strong presence across the landscape of both the
Sittingbourne and the Milton Regis area during this period,
due partly perhaps to the location of Watling Street (TQ 85
SE 300) just 200m to the south of the site; most of these
cemeteries were found during brickearth quarrying. They
include at least one within 140m east of the site, south of
Milton Creek and east of its tributary stream at Crown Quay
Lane (HER TQ 96 SW 27). Here, Romano-British urn burials
were uncovered in 1826 by Reverend William Vallance
(Rigold and Webster 1970, 17–18). Eight lead coffins have
also been recovered since 1868 in an area about 750m northeast of the site (north of the creek), in association with finds
from the late second century (HER TQ 96 SW 6). A Roman
cemetery was also found about 900m to the east of the site
(near Bonham Drive), in about 1875 (TQ 96 SW 16; not
illustrated). This comprised mostly pre-Hadrianic cremations
but with two inhumation burials. A walled cemetery was
uncovered during brickearth extraction in the late nineteenth
century around 700m west of the site, just to the south of the
Roman road (HER TQ 86 SE 19; VCH Kent 3 1932, 96–7 and
98; not illustrated). Both inhumations and cremations were
identified, interred between the second to fourth centuries
AD. Numerous further cemetery sites (such as TQ 96 SW 5)
are recorded in the greater Sittingbourne area and marshes of
the creek, which was probably navigable during the period.
These cemeteries would all have been associated with
settlements, the relative absence of these in the record
probably due to their invisibility before modern methods
of investigation, although the cemetery near Bonham Drive
may have been associated with occupation (HER TQ 96
SW 1053; not illustrated).

Medieval
The settlement of Milton extended from the creek northwards
at least as far as the present Holy Trinity church. The church
‘was a minster church, that is, with a number of priests and
at least ten dependent or daughter churches, with jurisdiction
extending to Leysdown on Sheppey to the north-east, beyond
Sittingbourne in the south-east, and far into the Weald’ (Kent
County Council 2004a). The Domesday survey of 1086
attests a manor at Milton Regis, seemingly one of the
wealthiest in Kent and in royal hands, from the eleventh
century, where there were 309 villagers, 74 smallholders
and 10 slaves. There were also 6 mills, 18 acres of meadow,
woodland for 220 pigs, 27 salt houses and 32 fisheries, in
all valued at £200. Tolls suggest the existence of a market,
although the earliest surviving market charter dates from
1320 when Edward II granted the town a weekly Thursday
market (ibid).

Anglo-Saxon
Milton Regis is thought to have originated as a villa regalis
from at least the sixth century AD, due to the importance
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Pl 5. Excavation of Area A showing black spread of level G21. Medieval ditches in foreground, looking west.

Whilst the presence of Schamel Hermitage and the
chapel of St Thomas of Canterbury with a house for shelter
of pilgrims and travellers (Hussey 1911, 254), attests that
Sittingbourne was a resting place for those travelling to
the shrine of St Thomas at Canterbury, there is little other
evidence that it was a town at this time. It some respects it
appears to have been subservient to Milton Regis, by whose
manor it was controlled (Kent County Council 2004b).
Settlement was probably little more than ribbon development
clustered to the west of the church of St Michael (ibid; TQ 96
SW 1090). However, it had grown in significance by the end
of the medieval period as a result of being a staging point on
the pilgrimage route, and late fifteenth- and early sixteenthcentury wills indicate the presence of tenements and houses,
an almshouse and a considerable number of inns by this time
(ibid). Very little of the medieval settlement survives above
ground apart from the church (almost totally rebuilt in 1762;
Kent County Council 2004b), although some below ground
remains have been examined south of the High Street (TQ 96
SW 212 and 213).
Medieval industries in the area included cloth
manufacture, with various craftsmen associated with
markets, supported by wharves along Milton Creek under
the general name of Milton Quays; the creek also allowed
for inshore fishing (Kent County Council 2004a and b). A
fulling mill and two other mills perhaps for grinding grain
were situated in Sittingbourne and craftsmen included
those normally associated with a medieval town; tailors,

shoemakers, bowyers, fletchers and candle makers are
recorded, and in 1517 there was at least one brewer (Kent
County Council 2004b). A small number of medieval
buildings also survive in Milton Regis High Street to the
north, while the moated Bayford Court to the east (TQ
96 SW 15) may have a medieval origin. This all suggests
considerable medieval activity in the immediate area, albeit
in a predominantly rural setting.

The post-medieval landscape
and industrialization
The industrial background
Kent, ‘the Garden of England’ is not commonly thought
of as an industrial region, but industry, although perhaps
dominated by agriculture over much of the county has
had a significant economic presence, from iron, glass and
cloth production in the Weald, gunpowder, armaments and
munitions, cement and lime production further north and then
brickmaking and papermaking on a very large scale (Preston
1995). These, and others such as the extensive extractive
industries (quarrying of various sorts), had considerable
social and cultural consequences, as well as a significant
effect on the landscape (Hann 2007, 13).
The industrial economy was facilitated by the county’s
geography and geology, with transport links prior to the
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advent of the railways provided by the Thames estuary
and the rivers Medway and Stour, as well as the numerous
creeks on its northern seaboard, giving access to the interior.
These waterways also supplied power to numerous mills
prior to the advent of steam. Kent’s extensive woodland
provided fuel, augmented by the coal industry from the
twentieth century. Other local geologies supplied the clay
(Brickearth) for the large scale manufacture of bricks. Kent
was also in an ideal location for trade with London and the
continent although the relationship with the metropolis in
particular was complex (Ormrod 1995, 106–9).

©The British Library Board

There was a significant increase in population in Kent
from about 1750. This was associated with rapid urban
development particularly along the Thames estuary with
the expansion of docks and ports and the introduction of
small manufacturing industries (Dobson 1995, 12–14).
The paper mill at Sittingbourne, perhaps started life as one
of these industries (see p 34) and the development of the
mill (and other nearby industries such as brickmaking),
can be seen against this background of a rising urban
population, although in Kent these conurbations were small
in comparison with London and the industrialised northern
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parts of the country (see Nevell 2014, 49 for example).
Dobson (1995, 15) considers them still a part of ‘a rural
English heritage’. The appalling slum conditions associated
with northern manufacturing towns like Liverpool or
Manchester were not found on a large scale in Kent, but
the more heavily urbanised areas along the Thames and
Medway estuaries remained blackspots of disease well into
the nineteenth century (Dobson 1995, 27–9). Milton and
parts of Sittingbourne near the creek seem to have been
particularly insalubrious in the mid-nineteenth century,
Sittingbourne described in an anonymous circular as ‘a sink
of abominations’ (Bellingham 1996, 102). After about 1870

mortality rates began to fall (Armstrong 1995, 37), in part
due to improvements in standards of living and sanitation,
the latter represented on the mill site by sewerage (see
below).
During the early post medieval period, specialised
industry in Kent was on a small scale and dependent on
agriculture for its raw materials and ‘underemployed rural
labour’ (Ormrod 1995, 85–86). Economically, agriculture
was more important, with as little as ‘fifteen per cent of
Kent’s population employed in specialised industries such
as shipbuilding, textile and paper manufacture’ (ibid,
quoting Chalklin 1965, 113).
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On the other hand, even at this early period there was
considerable diversification, which can be seen as forming
three main groups, firstly ‘earth-products’ such as the
quarrying of chalk and other stone, extraction of clay
and brickearth for brickmaking (and pottery making on
a smaller scale), copperas stones (a raw material of one
of the earliest chemical industries; see Allen et al 2004)
and timber management. Secondly, there was proto-

industrial manufacture, organized on a small scale, such as
domestic or single workshop working, and reliant on the
‘capital of merchants, landowners and alien immigrants’
(Ormrod 1995, 86). Wealden clothmaking was the oldest
of these. Finally, there was what can be perceived as ‘more
centralised, capital-intensive industries’ (ibid). These
included milling, Wealden ironmaking, naval dockyards,
arsenals and shipbuilders and the gunpowder, paper and
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brewing industries which operated with merchant capital
and often with government support, patents and licenses.
New specialised industries on a significant scale, such
as paper, brick and cement manufacture, arose during the
eighteenth century. Some of these industries (particularly
papermaking) flourished when economic factors, such as
protective duties and import controls were implemented,
and, initially with the immigration of skilled foreign
craftsmen, using their own capital resources. This industrial
growth was also facilitated by the relatively mobile labour
force of Kent, and their drift to the areas of new industry
along the northern Kent coast and in the Medway towns
(ibid, 93), and at least two industries (brick and paper
making) eventually became the largest in the country, at
least for a time.
Papermaking was originally closely connected to the
manufacture of linen and associated products, which had
assumed some importance in areas of Kent by about 1700
(ibid, 98–99). White paper was originally produced from
linen, while brown paper could be made from various
other, relatively cheap materials such as ‘old ropes, sails
or fishing nets … as well as woollen rags’ (Ormrod 1995,
100). The manufacture of paper had been established in
Kent at Dartford in the early seventeenth century (Bennett
1977, 228). It is likely that a coarse brown paper was
mostly manufactured as there were considerable technical
difficulties in producing white paper suitable for writing and
printing, and most was imported from France or Holland
until the end of the seventeenth century (Ormrod 1995, 86).
The arrival of Huguenot papermakers in the later 1680s
‘enabled the manufacture of fine white paper to become
firmly established’ (Ormrod 1995, 100). The industry was
encouraged by the imposition of high duties on imported
paper and by the mid eighteenth century, twenty-nine
mills were operating in the county (many in the Maidstone
area), by which time Kent was the foremost producer of
paper, supplying about three-quarters of that consumed in
Britain (ibid and Bennett 1977, 228). Sittingbourne paper
mill was almost certainly one of these producers. By the
nineteenth century the industry supplied the high quality
white paper required by London commerce and by 1851,
Kent employed more workers in papermaking than any
other county, although overtaken by Lancashire later in the
century in terms of employment and production (Preston
1995, 117). Mechanisation encouraged the construction of
larger mills with higher output, and the consequent decline
of smaller mills or producers (Preston 1995, 117; Bennett
1977, 229), while the adoption of steam power removed the
need for running water (though not a water supply).
Brick manufacture, represented on the site by clay
quarrying, has been considerably discussed (see Twist
1984, for example) and only requires a brief mention here.
The industry was spurred on by the nineteenth century
growth of London, the Kentish seaside resorts and other
towns (see Chalklin 1995, 219–221) as well as railway and
military works, and was of great importance in the area
and in northern Kent generally. Just one firm, Smeed Dean
Limited of Murston, produced a quarter of the brick stocks

required for London in the 1880s (Preston 1995, 114 – see
also below for the preponderance of brickfield workers in
the town). Extensive brickfields are first shown on the 1866
map, within the fields surrounding the urban area, but the
industry began in a small way much earlier. By the middle
of the century the industry had grown significantly, aided
by the repeal of the Brick Tax in 1850 (Lucas 1997, 61).
Sittingbourne, as well as other places on the north Kent
coast, such as Faversham and along the Medway, was
situated in a prime geological position for brick production
with large reserves of the raw material (the silty clay known
as Brickearth). The local ‘stock brick’ was ideal for use in
the public projects and domestic infrastructure of the time.

From a rural to industrial landscape
In the earlier post-medieval period the site of the later
paper mill was part of a rural swathe between Milton Regis
to the north, and the fledgling Sittingbourne to the south.
One arm of Milton Creek, a natural inlet within a shallow
valley extending south towards the North Downs, originally
may have tidally flowed into the northern limit of the site.
Precisely how far it extended southwards at this time is
unclear although the study of local boreholes (Appendix 1),
certainly indicates that it did in earlier periods. By the later
eighteenth century however, its tidal limit was some way
north of the mill as shown on the earliest maps (above).
Whatever the case, the present excavations were situated
primarily (Area A, Fig 5) on either its ancient south-eastern
flank or adjacent to the Sittingbourne Stream which flowed
into it. This stream issued from a spring near Water Lane
Head (located on Watling Street, see also below, Fig 8 and
Compass Archaeology 2007, 8–10) and fed the millpond
(first shown on an Ordnance Surveyor’s drawing of c 1800;
Fig 5). The millpond perhaps lay in the residual dip of the
earlier creek, and most likely formed through diversion/
damming of the Sittingbourne Stream by the builders of the
first mill (see p 34). Other springs just south of the site are
also shown on the Tithe map of 1841 (Fig 6).
The present excavations suggest that a rather complex
medieval field arrangement on the eastern flank of the
valley had disappeared before the end of the medieval
period, and after an episode of colluviation (see p 32)
was replaced by much larger fields, somewhat similar to
the progression noted at a number of other sites in Kent
(see for example Rady and Holman 2019, 525–6). The
earliest useful topographical representation (Andrews,
Drury and Herbert’s map of Kent 1769; not illustrated),
does not show the field dispositions in detail, although the
‘Papper Mill’ is marked, just south of the extent of Milton
Regis. A thoroughfare extended south from Milton to the
mill, curving south-east before it, then turning sharply in
a dog-leg south towards the western end of Sittingbourne.
This route is still visible on the Ordnance Surveyor’s field
drawing of about 1800 (Fig 5), where it passes just east of
the millpond.
A similar feature shown on the later Tithe map (Fig 6)
follows this same route and is completely coloured in blue
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adjacent to the millpond (but not to the south) suggesting
a waterway. Further, at its north end it curves away from
the road line shown on the surveyor’s drawing, eastward
towards the head of the creek (actually following the
course of the stream into the creek shown on later maps),
suggesting indeed that it was a waterway. This anomaly
may be a mistake as on the first edition Ordnance Survey
(1866; Fig 7) it is again shown as a road or track (labelled
Water Lane which also appears in the 1841 census),
bounded by houses on its western side just south of the
site, after extending under the newly built railway line and
embankment (completed around 1858) through a passage.

Closer examination of the maps suggests that this mistake
may have resulted from the fact that the Sittingbourne
Stream was culverted along the east side of the lane (at least
south of the railway), as indicated on the first and second
editions of the Ordnance Survey (the latter surveyed 1896;
Fig 10).1 This culvert must have fed into the millpond,
somewhere near the line of the railway. However, it seems
likely that the stream did also continue alongside the road
1
A faint blue line drawn down the middle of Water Lane on the tithe
map, south towards Watling Street, presumably indicates this culvert
south of the millpond.
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towards Milton, probably as a by-pass channel of the
millpond, a situation possibly confirmed by the excavations
and the 1866 Ordnance Survey map (see p 26).
Although there was almost certainly a mill here by 1700,
(see p 34), this may not have originally functioned as a
paper mill as these were often adapted from earlier uses
(Zeepvat 2010, 48; Bennett 1977, 280). There would have
been a number of reasons for the location of a mill here,
most importantly a good supply of running water to provide
power by waterwheel. Papermaking is also is a clean-water
hungry process and when expansion occurred in the later

nineteenth century, sufficient supply had to be extracted
from artesian wells (Compass Archaeology 2007, 12). In
addition, there were good transport links to London and/or
the coast via the Thames and later via the railway.
A patchwork of fields, pasture, meadow and orchards is
displayed on the c 1800 Ordnance Surveyor’s drawing, and
both it and the later tithe map show the area to the east
of Water Lane divided by a field boundary, whose ditches
were located in that position during excavation in Area A
(features G2, G30 and G34; below). This boundary formed
the skewed western side of two large subrectangular fields
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that extended as far east as the later railway station (fields 61
and 327 on the tithe award schedule, indicated as meadow
and both named ‘Brickfield’); the overall layout can be
assumed to have remained little altered over the previous
two or three centuries.2 However, the boundary had gone
by 1866 (Fig 7), by which time the rural aspect of the area
was beginning to disappear, particularly as the railway had
arrived a few years before. Areas to the north and east had

initially been developed, principally with terraced housing,
undoubtedly promoted by the growing industrialisation
of this part of the town, symptomatic of the general trend
along the northern Kent coast during the nineteenth century
(see above).
The first expansion of workers’ housing does not
appear to be linked to the paper mill since the mill was
not fully operational until c 1870 (see p 37), a situation
seemingly confirmed by a study of the census (see below
and Bellingham 1996, 60–61). Various other industries
were, at least originally, as, or more important locally than
papermaking, but most only came to dominate the area

2
The field to the west of the boundary (62) was known as ‘Little
Brickfield’ and extended south along the east side of Water Lane. All of
these fields were owned by a George Simpson in 1840 (see footnote 6).
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in the later eighteenth or early nineteenth century. The
brickmaking industry was the major employer in the area
at this time, and a good proportion of these early Victorian
houses were occupied by its workers; in many cases these
had been supplied for the workforce by the main employer
George Smeed (later Smeed Dean; Jackson 2001, 64).
Other industries, although more agriculturally based,
also pre-dated large scale urban expansion in the area.
At least three corn mills are evident to the west of the
present site on the Ordnance Surveyor’s drawing (c 1800)
of Milton and Sittingbourne, all powered by millponds on

the Chalkwell (western stream) that fed into the northwestern arm of Milton Creek.3 These mills are more
clearly defined on the first edition of the Ordnance Survey
(1866), and included the Periwinkle Mill (TQ 96 SW 166;
Figs 4 and 8) and King’s Mill. By this time there were
also ‘oil cake’ and cement works at Crown Quay to the
north-east, a tannery near the corn mills to the west and
3
See http://www.bl.uk/onlinegallery/onlineex/ordsurvdraw/s/
zoomify82571.html and http://www.bl.uk/onlinegallery/onlineex/
ordsurvdraw/m/002osd00000027bu00433000.html, viewed 14/3/16.
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another, the Chalkwell tannery, to its south. A tide mill
(also for corn milling) was located on the creek just to the
north (Figs 4 and 8) and limekilns and windmills were
present in the general area. Again, both a plentiful supply
of running water and good transport links, by barge and
then the railway, prompted the location of many of these
industries here.
Milton Road (to the immediate east of the site) is first
shown on the 1866 Ordnance Survey map, with just one
building on its west side, just south of an alley which was
later to become Mill Street. The building might have been

even earlier however, as a structure is shown on the Tithe
map in a similar location. This may remain as one of the
few early buildings surviving in the area, but as shown it
is too small for the building now in this location. Slightly
north still, an additional street with attendant terraces had
been constructed, heading west to join up with Water Lane,
just north of its ‘dog-leg’ (see Fig 8 for the location of these
streets and those nearby later mentioned in the text). The
stretch up to Water Lane was named New Road (although
the section of Water Lane just north of the mill may now
have been included in this denomination, as the two
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effectively became one street).4 North-west of the mill, the
route divided into Love Lane (leading north to Milton and
present in the 1841 census) and a new road heading northwest, known as Church Street. Dean Street (later named
Jubilee and Queen Street, both eventually subsumed by
the mill) and Charlotte Street extended south-south-west
from Church Street, bounding the mill site on the west
(Fig 8). New Road was constructed in 1858 by the local
authority (Compass Archaeology 2007, 29, or perhaps
slightly before; see p 36) and many of the other new roads
probably came into existence from about this time. New
Road appears on the 1861 census, but Milton Road is not
explicitly named, nor its original name of Cheapside (see
below). This does not necessarily mean that it did not exist
in 1861 however, as it was at this time only occupied by
the building referred to above and six cottages on the east
side; these isolated developments were often only referred
to by name without their street being recorded in the early
censuses (see below); it seems possible that they remained
un-named at this time.5
Some of these roads were laid out along earlier field
boundaries, particularly the division (shown on the Tithe
map) of the two ‘brickfields’ mentioned above, along which
Milton Road was aligned, while New Road approximately
followed the northern edge of the same fields. Parts of
these remnant fields must have become the property of the
mill, (described as ‘good meadow land’ in 1811; see p 35),
although in 1840 they were owned by a George Simpson.6
The bulk of this part of ground remained open meadow
in the 1860s, only encroached upon with the expansion
of the paper mill in the later part of this decade into the
following. Water Lane is shown bordering the west side of
this field on the 1866 map (Fig 7), more as a track than a
proper road. Just to its east a line of trees, parallel to and
just east of Water Lane appears to border some landscape
feature which looks like a continuation of the culverted
Sittingbourne Stream postulated to have been adjacent to
Water Lane (above), although it is shown to terminate just

within the field about 20m south of Mill Street. Maybe by
this time, the bulk of the stream’s water was diverted to
the millpond, but this mapped feature could conceivably
indicate a relic of its earlier course. Inside the site area, this
seems to have been indicated by some partially excavated
water channels (perhaps lastly represented by G87, below)
in Area A.

The nineteenth- and twentieth-century
development of the mill site
From the late 1860s, the newspaper magnate, Edward Lloyd
began his expansion of the mill, with the construction
of what became known as No 4 Mill and a number of
nearby streets (most particularly Lloyd Street perhaps)
for his workers (see p 38). The early layout of the mill and
part of the surrounding area is shown on a plan of 1876
(Fig 9). This unusual plan is incomplete and shows areas
to different levels of detail, but the excavated evidence in
Area C shows that it was accurate in part (further discussed
below).7 Additionally, if the date of this plan is correct, it
does not necessarily show features that were extant at that
date, because the later No 2 Mill (not constructed until
1891–2, see p 39) is shown as a faint outline. Further, a
bridge over the millpond leading to No 2 Mill (not present
in 1876) is also sketched in suggesting that the plan had
been annotated at a later date. However, No 4 Mill, Lloyd
Street, the millpond, the mill manager’s house (Brightside)
and other buildings are shown in some detail and can be
considered fairly accurate representations.
By 1896 (Fig 10), No 2 Mill had been constructed and the
No 4 Mill complex had been extended up to Lloyd Street,
necessitating the removal of the terrace on its west side,
north of Westbourne Street. The 1906 Ordnance Survey
(Fig 11) shows the south end of No 4 Mill much altered
(housing new offices), and tramlines curving across its
forefront area, adjacent to a now much reduced, canalised
millpond, as well as a new light railway or tramway
entering the mill across New Road at the north end of the
site (see p 40). No 2 Mill had also undergone considerable
alterations, having been extended to the north over much of
the former millpond and almost abutting No 4 Mill; it had
doubled in size. There was however, little variation of the
nearby streets.
A blueprint of the mill, dated 1911, shows the disposition
and function of most of the rooms within the overall complex,
although as with the 1876 plan there are some problems in
physically correlating it with the Ordnance Surveys and the
excavated evidence, both Areas C and D being a case in
point (below; Fig 12 shows a ‘best fit’ with the excavated
evidence). In most respects however, the 1911 blueprint is
similar to the 1906 Ordnance Survey although by this time
Queen Street had been levelled, subsumed within No 3

4
There seems to be considerable malleability in the denomination
of streets during this period, with streets or different sections of them
renamed. There are two Church and Queen Streets in the immediate
area in 1908, and Mill Street seems to have been split into two separate
sections (by New Road) at one point. This can make analysis of the
earlier census’s quite complicated (see below).
5
Streets in the vicinity recorded in the 1861 census include New
Road, The Wall (or Front Wall), Cockleshell Walk, Water Lane Head,
Love Lane and King Street. Others that were nearby (like Flushing
Street) either no longer existed or had been renamed. Sections of Love
Lane, leading eventually to Milton High Street are called Mill Street,
Bridge Street and King Street on an early twentieth-century mill plan
showing sewer diversions and street closures (below). All are recorded
on the 1861 census.
6
It has not been possible to definitively identify this individual
(named in the Tithe Award Schedule) and there are a number of George
Simpson’s referred to at or near Sittingbourne at this time. These include
a clerk mentioned in a Poll Book of 1830 (The Poll of the Electors for
Members of Parliament to Represent the City of Canterbury, Taken ...
on the 29th, 30th, and 31st Days of July, 1830…[etc], published by
Elizabeth Wood in 1830); more likely perhaps is Reverend George
Simpson (c 1785–1854), the Vicar of Bobbing who was a wealthy
landowner at the time – see https://www.ancestry.com/boards/localities.
britisles.england.ken.general/7757.2.1/mb.ashx.

7
It is however, difficult to accurately correlate this survey spatially
with the Ordnance Survey (similarly some of the excavated features do
not fit it very accurately). This may be partly due to the version available
being from a photograph – see also the 1911 plan below.
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Fig 14. Site plan showing excavated areas and features in Phase 1 Development Area.

Mill and Regis Road built to connect the severed end of
Jubilee Street to Charlotte Street along the south of the new
complex (see p 40). There are some interesting details on
Fig 14. Site
showing
areasthe
andlengths
features in
Phase 1 Development
Area
thisplan
plan
whichexcavated
illustrate
undergone
to provide
an efficient plant and the rapid changes that could occur
in such industrial complexes. So, for example, the plan
indicates that the north-west end of the old No 4 Mill was
severed from its bulk to the south-east (at least at ground
level) when the light railway or tramway was constructed,
and the new corner chamfered to allow the tramway to
curve around it and then follow a course down the east side
of what remained of the millpond (confirmed by the 1947
Ordnance Survey; Fig 13).
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The 1947 Ordnance Survey shows the mill at almost
its largest extent, although in the mid-1960s Lloyd Street
and Westbourne Street were swept away, mostly replaced
by car parks. There was now little possibility of further
expansion. The site was a complex muddle of structures,
and from a purely economic perspective, outmoded – in
any event, it had been replaced by the massive purposebuilt mill at Kemsley (see p 41). Ensuing changes have
altered the area beyond recognition (although Charlotte
Street and most of its nineteenth-century terraced housing
remains), culminating in the final removal of most of the
mill buildings just prior to the present excavations, and the
site’s subsequent redevelopment.
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1 Introduction and background

The archaeological
interventions (Fig 14)

by the surviving extent of the deposits, features and
structures, and also by the formation levels of the proposed
development. It was therefore not extended further east
(where the site had been significantly truncated), or west,
where the earlier deposits had been completely removed by
a late post-medieval extension of the millpond (see below).
To the north-west, although the archaeological deposits did
continue, the earlier archaeological horizon dipped well
below formation level, following the original contours of
the land, while to the north the levels were again severely
truncated. On its south side, the area was restricted by the
railway embankment.
The evaluation suggested three other areas worth
further investigation, via smaller targeted interventions
(B to D; Fig 14; Pls 3, 4 and 31) designed to record very
specific structural evidence associated with the mill and its
associated infrastructure. Area B, c 22m by 13m (286m2) in
extent, was known to contain remains of Lloyd Street and
its Victorian terraces, better preserved here than in Area A.
No detailed excavation was carried out, but the remains
were cleaned, recorded and photographed and deposits
or features that related to the occupation of the structures
were sample excavated. Areas C and D in the vicinity of
evaluation trenches TR16 and TR14 respectively, exposed
industrial structures from earlier phases of the mill
(primarily relating to boiler houses), again known to be
present from the evaluation. Area C was an approximately
rectangular shape (constrained by remnant terraces, walls
and spoil heaps from the former mill structures), c 250m2 in
extent while Area D was about 18m by 11m (193m2). The

The preliminary evaluation consisted of twenty-three
trenches (TR1–23, each nominally 20m long and 2m
wide) and three test-pits (TP 1–3) excavated across the
Phase 1 development area (Fig 14 and Pl 1). Most of
these interventions located only post-medieval deposits
relating to the paper mill itself. Those trenches which
revealed significant medieval or earlier remains were
nearly all located on the more elevated, eastern side of the
development area, away from the main footprint of the
former mill buildings. These, as well as structures, features
and deposits relating to the later history of the mill were
investigated in the main area excavation, designated Area
A, focused on evaluation trenches TR4, TR5, TR21 and
the eastern end of TR22.
Area A measured c 73m x 25m (1470m2) and was stripped
down by machine to either the truncated natural surface (to
the east) or to the top of a level of late medieval colluvium
which the evaluation had indicated sealed all of the earlier
features over this part of the site (Pl 2). Features cutting this
horizon were rapidly mapped and sample excavated and a
second phase of stripping then reduced the colluvium to the
underlying archaeological horizon. Thus, although some
structural evidence of Victorian terraces along the former
Lloyd Street was present in this area, it was badly disturbed
and only some subsurface elements were recorded in
detail. The location and size of Area A was determined

Fig 15. 3-D image derived from laser scan of Area C. Colour is indicative of elevation. Looking north (© J.C White Geomatics Ltd).

Fig. 15. 3-D image derived from laser scan of Area C. Colour is indicative of elevation. Looking north (© J.C White Geomatics Ltd)
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aim of the work was to expose as much of the industrial
features as possible, so that their arrangement and function
could be more accurately determined. It was not expected
that any significant excavation would take place, but before
the remains could be cleaned, recorded and photographed a
considerable amount of rubble was removed from between

the walls of the structures. The planning of these features
was more complex than had originally been envisaged,
and to speed up the process and produce a more accurate
survey, they were recorded in 3-D using laser scanning
technology, in addition to the more usual methods of site
survey (Fig 15).

22

2
Prehistoric to early post-medieval:
the excavated evidence
Damien Boden and Jon Rady

Natural deposits

8

and TP3) in what was the original creek head or its upper
reaches. It is not possible to tell whether these deposits
were representative of the wider sequence due to limited
exposure and they were often significantly disturbed by
Victorian and more recent concrete foundations and other
intrusions. Their level over the south-western quadrant of
the site, was however, fairly similar, the upper surface of
the material ranging from 6.56 to 7.21m OD, but to the
north had probably been truncated by mill period activity
(4.05m OD). The deposits were mostly immediately sealed
by post-medieval deposits or structures and generally
comprised a yellow, very silty clay, sometimes banded,
sampled in two trenches (TR15 and TR17).
The sample from TR15 contained inclusions supporting
the interpretation that these were natural waterlain deposits.
The presence of oyster spat (the stage at which oyster larvae
become attached to hard substrates and develop a tiny

The underlying chalk bedrock formed the natural subsoil
at the eastern more elevated end of Area A. Where
exposed, the chalk was overlain by areas of clay probably
representing residual patches of Head and was in places
heavily disrupted by clay-filled periglacial disturbances.
These included a large doline or sinkhole and various
other shallow depressions, one possibly a palaeochannel.
Towards the creek (west), this natural surface became more
disturbed, probably due to water action and was possibly
mixed with alluvial silts.
Further west of Area A, similar silts or alluvia were
encountered in some interventions (TR15, TR17, TP1

8

See also Appendix 1.

Pl 6. Deposit G21 before excavation, showing medieval and post-medieval ditches cutting it. Looking north. Scales 1m.
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Fig 16. Prehistoric and natural features in Area A (1:312.5).
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shell), suggests a marine influence/estuarine environment
in the creek at the time the deposits formed. Ostracods,
small crustaceans with calcareous carapaces that live
in various aquatic environments depending on species,
might potentially have yielded further evidence of water
conditions but the small assemblage was not subjected
to specialist study. There was some evidence of intrusive
material in both samples (traces of ceramic building
material, slag, coal and clinker) perhaps as a result of worm
action (calcite granules produced in the oesophagus of
earthworms were present in one sample).

Although the concentrated worked flint scatter is
suggestive of direct flint knapping, its condition suggests
that it had undergone some movement. The worked flint
from the site is broadly of late Neolithic or early Bronze
Age date, though some pieces might be earlier (see p 77).
A large number of possible stake-holes (G72) cut level
G21 to the north, and although two contained flint flakes
they did not appear to form any coherent pattern. Three
small post-holes (S1411, S1425 and S1427) and a possible
ditch terminal (S1480) were situated along its western
side, although the latter, if it was linear, was not located
elsewhere. Post-hole S1427 (G28) produced a single sherd
of flint-tempered prehistoric pottery. These features and
the south side of the dark soils of G21 were overlain by
an irregular dump or dumps of flint pebbles and nodules
(G22) which appear to form areas of consolidation or
perhaps a rough causeway which possibly connected the
elevated eastern part of the site with the creek further to
the west.
Four stake-holes (G5) were also located just west of G21,
but they could not be dated and may relate to later activity.
At the far western end of the area, two shallow, subcircular
pits S1543 and S1545 were both sealed by a layer of silty
clay and a rough flint metalling (G48). Both pits contained
single fills of light greyish- to yellowish-brown, clayey
silt and appeared sterile. The flint metalling consisted
of medium to large flint pebbles and nodule fragments,
very similar and potentially equivalent to layer G22, and
probably served a similar function of consolidation nearer
the edge of the former watercourse or creek edge.
Unfortunately, very little pottery was recovered from any
of these deposits and the environmental samples seem to
have been contaminated by the intensity of post-medieval
activity and intrusion from directly overlying levels (see
p 89 and p 91).

Period 1: prehistoric (Fig 16)
The earliest archaeological deposit encountered on the
site consisted of a large expanse of very dark greyishbrown to black (organic) silty clay (G21) which formed a
band between 10 and 14m wide and some 0.30m thick at
maximum, running from north to south across the central
part of Area A (Figs 16 and 17; Pls 5–7). About 50 per
cent of the deposit was excavated in detail, in a grid of 2m
square boxes. This material was likely to have been formed
in waterlogged conditions. Generally, very little cultural
material was recovered from this deposit although there
were a few sherds of flint-tempered prehistoric pottery
and some struck flint flakes. However, a discrete scatter
of worked flint was recovered from the level in evaluation
trench TR21 (context 2118 which also contained a piece of
large mammal bone). A layer of light yellowish-grey silty
clay G23 (not illustrated) underlay the dark soils of G21
although this probably represents an interface or horizon
of bioturbation between the developed soils of G21 and the
underlying natural surface. It contained a few struck flints
probably derived from the overlying material.

Pl 7. Detail of one of the boxes excavated through G21, showing flint spreads (G22) and later ditch cutting the deposit (Scale 1m).
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This period is described in three sub-phases. These are not
closely defined by dating evidence, but purely by individual
stratigraphic relationships, and some features (such as
isolated pits) cannot be definitely ascribed to a particular
phase. There was undoubtedly a progression of events on
the site, but these took place within such a short time period
that the pottery does not allow for these to be chronologically
defined. In addition, finds quantities were generally low and
there was little other dating evidence.

The watercourse (Sittingbourne
Stream?) (Figs 18 and 19)

(2118)

Old topsoil? (S2112)

Post-medieval ditch G2

Natural Chalk

(2118)

Modern pit

Medieval ditch G12
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W

Period 2: medieval (twelfth to
early thirteenth century) (Fig 18)

Medieval ditch G15

Victorian cess-tank
S1059

1m

Victorian
sewer
S1088

Colluvium G20

Post-medieval ditch G30

At the far western end of Area A, the prehistoric horizon
was either contiguous with or cut away by a linear feature
(G92). This was the earliest of a sequence of water channels
cutting through the chalk, all aligned north-north-west/
south-south-east in this area of the site. Feature G92 had
mostly been excised by a later feature (G91) in almost
exactly the same position. Although no full profile was
obtained through any of these channels (they were cut
away on the west by later manifestations of the millpond)
they are likely to represent an ancient course of the
Sittingbourne Stream shown in this approximate position
on post-medieval maps. The date of feature G92 could not
be determined as it only contained sterile, light brown silty
chalky clays with some small gravel, and it could have
originated much earlier than Period 2. A later channel (G91)
may just represent a continuation of the silting within this
feature. Although no datable material was recovered from
this sequence of deposits, they were flecked with charcoal,
suggesting some human activity in the area.

That the watercourse (G91/92; above) was present by the
medieval period is suggested by two medieval ditches, the
first a shallow ditch or gully (G9/G79) which skirted the
channel just to the east and which cut along the eastern side
of Period 1 flint deposit G48. The ditch had a maximum
width of c 1.40m and a depth of c 0.30m. Its southern section
(partially cut away by a deep modern sewer) extended from
the southern edge of the excavation on a northern alignment
for some 4.5m, where it was cut by a later, roughly east–west
aligned ditch (Phase 2C feature G7 below). The northern
extent (G79) followed a more curvilinear course. Two sherds
of later twelfth- to thirteenth-century pottery and residual
struck flints were recovered from the fill of ditch G79. A
second ditch (G8) probably a recut, but with a sterile fill
and just 0.40m wide, was set along the eastern side of ditch
G9, the two ditches presumably converging further north. A
northern continuation of the alignment may be represented
by a ditch cut (S328) identified towards the western end of
evaluation trench TR3. A small medieval pit or post-hole

Fig 17. Sequence of deposits in Area A - Trench 21 section (1:80)
Fig 17. Sequence of deposits in Area A – Trench 21 section.
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Pl 8. Ditch G33, looking south-west. Scale 1m.

(G90) and other features were also cut into the bank of the
channel (below).
The earliest medieval activity is otherwise represented by
elements of a probable rectilinear field system comprising
three roughly north-east/south-west aligned, near parallel
ditches (G12/G14, G15 and G33) and two at right angles
(G16 and G18). Ditches G12/14 and G15 were about 8.5m
apart to the north, separating slightly towards the south,
reinforced by the more askew orientation of the southern
section of the west alignment (G12). Ditches G12/14 and
G15 were both c 25m long, some 0.50m wide and extended
across the full width of the site (see Figs 18 and 20).
These features all contained similar fills of mid greyishto yellowish-brown, silty clay. Finds were relatively sparse
although G15 yielded a few sherds of pottery dated to 1100–
1225 (see p 78). In addition to the pottery, some animal
bone and fragments of struck flint were also recovered.
The more substantial ditch (G33) lay just to the east of the
aforementioned ditches and crossed the whole width of the
area. This feature was closely parallel to ditch G15 (12–
13m distant), about 1.5–1.7m wide and c 0.60m deep with a
steep-sided, V-shaped profile with a flattish base (Pl 8). This
contained fills of mid greyish-, yellowish-brown silty clay
with varying amounts of flint pebbles and chalk fragments
which yielded pottery of twelfth-century date in association

with small fragments of animal bone, burned daub and
marine shell. A poorly preserved iron horse spur (SF 4) of
possible thirteenth-century date was also recovered. The
size of this ditch in relation to the others suggests that it was
of more importance and probably an earlier land division
here, although this could not be determined through the
dating evidence.
Three other ditches on a slightly different alignment may
represent a later variation or amendment to this system.
Ditch G13, which cut along the western side of ditch G14,
was on a more northerly alignment, but only extended for
about 10m where it seemed to terminate. This feature was
0.9m wide and 0.45m deep with a U-shaped profile and
some animal bone, burnt clay and shell and a few scraps of
medieval pottery were obtained from its fills. To the east,
ditch G43, on a near similar alignment was c 0.50m wide
and just 0.20m deep and extended from the northern side
of the excavation for about 7.5m to where it was cut by a
modern service trench. However, its projected intersection
with ditch G33 was in a similar lateral position with the
intersection of G13 and G14, which suggests G13 and G43
were contemporary. A north-easterly continuation of G43
may be represented by a ditch (S716) located toward the
western end of evaluation trench TR7. The ditch yielded
a single scrap of early medieval shell-tempered ware
dated to 1100–1225. Perhaps associated with these was
a small length of ditch [2229] situated within a complex
of other features in evaluation trench TR22; it was not
located during the subsequent strip and map. However,
this potential feature, 0.65m wide and no more than 0.35m
deep, was set about half way between G13 and G43 and on
a very close alignment with them.
Three rather slight gullies (G44, G57 and G58) set
north-west/south-east along the northern edge of the site
may also belong to this system although they could not
be related to any other features through stratigraphy (G44
was particularly shallow). Four sherds of twelfth- to early
thirteenth-century pottery were collected from G44 and a
single sherd of twelfth-century date was recovered from
G57, suggesting that they were near contemporary with the
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Fig 19. Section through the possible stream channels at the west end of Area A (1:50).

Fig 19. Section through the possible stream channels at the west end of Area A (1:50)
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other ditches, although all were on an anomalous alignment
to the rest.
A group of sixteen stake-holes (G10) and a small pit
(G90) were recorded at the west end of the site and may
be contemporary with ditch G79. Seven of the stake-holes
formed a slightly curving row c 1.5m long along the eastern
side of ditch G79 at its southern end, the others, an irregular
grouping on its western side. The pit (G90) appeared to be
cut into the upper bank and lower fill of watercourse G91
and also cut the western side of prehistoric flint spread
G48. It was a small, subcircular feature (probably c 1.1m in
diameter prior to truncation) and 0.55m deep and yielded
five sherds of twelfth-century pottery, shells of scallop,
mussel and oyster, animal bone and small fragments of
burnt daub.
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Phase 2B

Fig 20. Sequence of deposits in Area A, showing medieval features, colluvium G20 & wall foundations of Victorian terraces
Fig 20. Sequence of deposits in Area A, showing medieval features, colluvium G20 & wall foundations of Victorian terraces.
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A concentration of intercutting pits (G19) and other scattered
features mostly focused upon a brickearth filled hollow
(possibly a large solution hollow or doline) were located
along the northern edge of the area. These appear to be of
a later phase as some cut several of the ditches associated
with the earlier field system (Phase 2A).
Pit group G19 which consisted of six deep U-shaped
features was located at the centre of the brickearth
deposit, and just clipped the eastern side of ditch G15;
these were probably successive individual cuts rather
than discrete intercutting pits. These individual scoops
were all subcircular with steep sides and concave profiles
and had diameters of between 0.60m and 1.80m; depth at
maximum was about 1.2m (Pl 9). The majority contained
mostly sterile light-coloured clayey silts but one yielded
eighteen sherds of twelfth- and early thirteenth-century
date and another produced pottery of twelfth-century date.
Small quantities of animal bone were also recovered from
these features as well as significant assemblages of charred
plant remains. A possibly earlier cut (S1186; not illustrated)
yielded a large amount of burnt chaff and straw and cereals,
primarily free-threshing wheat, with oats, barley and rye
in lesser amounts. Pulses, weeds and wild taxa were also
recovered.
To the east, two intercutting pits (G45 and G46) were
placed on the western side of ditch G43, again just clipping
its edge. The earliest (G46) was near-circular, c 2m in
diameter and 0.63m deep and contained five fills consisting
of light to mid yellowish-brown, clayey silt with flint
and chalk fragments which yielded eleven sherds of mid
twelfth- to early thirteenth-century pottery. Pit G45 was
c 1.30m in diameter, 0.69m deep and contained two fills of
silty clay with flint and chalk fragments which contained
no cultural material. Subcircular pit G39 (located just to the
south-east of group G19) was also sterile. This was c 1.40m
wide and just 0.25m deep, with a fill of mid yellowishbrown silty clay.
Slightly south, a larger pit (S509) was excavated in trench
TR5 during the evaluation. This was a circular feature, c 2m
in diameter and 0.7m deep (see Fig 20) cut into the eastern
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site and were small, subcircular features which contained
dark greyish-brown, silty fills.

Phase 2C
A final phase of medieval activity is represented by the cutting
of new ditches, seemingly after most of the earlier ditches
had been backfilled. The primary alignments comprised
extensive ditches (G11/G17 and G32/G80) cutting across the
earlier system on a north-west/south-east alignment. These
ditches diverged slightly to the west, being about 5–8m
apart and to the east may have continued across the line of
the major earlier boundary ditch G33 (Phase 2A above).
Truncation may have removed their original continuation
in this direction as both ditches narrowed appreciably to
the east, but that ditch G32 cut through the backfilled Phase
2A ditch G33 suggests that they may have continued further
eastward. The longest of these ditches (G32) was exposed for
30m and ended in a rather narrow blunt terminus to the west,
although it was probably originally integral with a northerly
curving gully (G80) further west. The feature had a rather
irregular, concave profile with a maximum width of 1.33m
and a depth of c 0.50m along its middle section, becoming
narrower and less deep at its ends. A dozen sherds of later
eleventh- to later twelfth-century date and a relatively large
assemblage of animal bone were recovered. Shells, burnt
daub and flint flakes were also recovered.
Ditch G11 was cut c 6.50m to the north of ditch G32.
This was 1.50m wide at its western end and extended from
the northern edge of the excavation (where it had removed
the northern ends of ditches G14 and G16), across ditch
G15 to terminate in a blunt, rounded end, c 2.5m to the east
of pit S509. This feature contained a sequence of four fills,
very similar to those of ditch G32, and produced fortyfour sherds of mid twelfth- to early thirteenth-century
date including seventeen fragments of a London ware jug
(1150–1225). Some animal bone was also present, as well
as a diamond-shaped rove from a clench bolt (SF 36). A
short length of straight ditch or gully (G17) to the east,
continued the alignment.
At the western end of the site, pit G90 (Phase 2B)
was truncated or most probably eroded away by natural
processes associated with the former watercourse (G91/92).
This interface and sequence of fills (G88) comprised
numerous deposits of flint rubble and chalky clay mud,
which yielded six pottery sherds of the late eleventh- to
mid-twelfth-century in association with scraps of animal
bone, calcined flint, shell and daub. These levels can be
considered as upper fills of channel G91.
One other major ditch was present at the western end of
the site (G7) but this was aligned east–west and extended
from near the western end of ditch G32, to the disturbed
edge of the watercourse (G88). The ditch was c 22m long
and some 0.40m wide at its eastern end where it possessed a
narrow, blunt terminus very similar to the western terminal
of ditch G32. At its western end the ditch was wider where
it crossed ditches G8 and G9 and became a large U-shaped
pit-like feature (S1278 not shown on plan) some 3m across

Pl 9. Pit complex? G19, looking west. Scale 1m.

side of ditch G15 and which contained two fills of light
to mid yellowish-brown silty clay which produced scraps
of twelfth-century shell-tempered pottery and animal bone.
Most of the other pits in this area (G42, G50, G52, G53,
G54, G59, G62, G66 and G74) were smaller subcircular,
shallow features. G74 was the deepest at 0.65m. They
produced very little cultural material although four sherds
of twelfth-century pottery were recovered from pit G52 and
later twelfth- and early thirteenth-century pottery from pit
G62.
A much thinner spread of such smaller pits and other
features was found further west, some cutting the prehistoric
dark soil G21. These included two short lengths of ditch
(G55 and G65) which were both truncated by later features.
G55 was probably the forerunner of later Phase 2C ditch
G7 (below). The pits (G27, G35, G37, G56, G68, G69,
G70 and G71) were all less than 1m in diameter and about
0.50m deep but produced very little or no cultural material.
Four sherds of twelfth-century pottery, animal bone, burnt
daub, shell and a flint flake were recovered from ditch G55,
pit G35 yielded two sherds of later twelfth-century pottery
and pit G37 a single sherd of twelfth-century date.
The only other features comprised post-holes, mostly
scattered and not arranged in any coherent pattern. Two of
these (G6) located toward the western end of the site, were
large subcircular features set 1m apart. These were c 1m in
diameter and 0.60m deep and filled with flint post-packing.
No finds were recovered from either. The remaining postholes were mostly located toward the northern edge of the
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and 1m deep which was cut or eroded on its western side by
the edge of a later possible channel (G87 – Period 3 below).
The fills of ditch G7 were much darker than those of ditches
G32 and G11 which may suggest that they were at one time
waterlogged, further suggesting that it probably functioned
as a drainage ditch, emptying into watercourse G88/G91 on
this lower part of the site. Pottery of mid twelfth- to early
thirteenth-century date, scraps of animal bone and a small
fragment of probable peg tile were recovered from the fills
of this feature.
Four other truncated features of medieval date were
identified at the more elevated, eastern end of the site where
they were mostly directly sealed by modern levels. Pottery
dating for these suggests they were late in the sequence
and of Phase 2C. A shallow scoop (S1009) which lay
to the north of the group was c 2m long, 1.5m wide and
just 0.20m deep and produced fragments of animal bone,
pottery and struck flint. A short length of east–west aligned
ditch or gully (S1002) lay 3m to south. This was 2.3m
long, 0.50m wide and 0.15m deep at its rounded, western
end and was filled by light yellowish-brown clay which
produced a probably thirteenth-century horseshoe (SF
9000) and a single sherd of late twelfth-century pottery. A
much larger subrectangular feature (S1007) lay 4m south
of the gully. This had a shallow, concave profile, about
4m long and 2m wide and contained a charcoal flecked
fill of mid brown silty clay which produced over twenty
sherds of later twelfth- and early thirteenth-century pottery
(including a dozen fragments of a curfew, see p 78), small
scraps of burnt daub, animal bone, metal slag and oyster
shell. A deeper scoop was cut at the northern end of the pit
(c 2m long, 1m wide and 0.15m deep) which produced two
sherds of later twelfth- to early thirteenth-century pottery,
metal slag and oyster shell. Feature S1049 was located
on the southern edge of the excavation area and had been
cut along its western side by a large, nineteenth-century
sewer trench. The cut was 4.2m long, at least 1m wide and
0.35m deep and contained a mid to dark greyish-brown,
stony, clayey silt fill which produced a fragment of possible
Rouen ware jug of mid twelfth- to early thirteenth-century
date and scraps of animal bone. A few other features across
the area were also probably medieval in date but did not
provide any dating evidence.

which contained flint pebbles and chalk fragments. Small
quantities of finds of various date were recovered from this
deposit including some prehistoric flintwork, a fragmentary
mid first-century AD Roman Colchester brooch (SF 3), and
a few potsherds similar in date to the rest of the medieval
assemblage. The level, probably later medieval in date, was
generally either sealed by modern deposits or a layer of what
may well have been a post-medieval topsoil (S2112 below).

Period 3: Post-medieval
(sixteenth to eighteenth
century)
In the south-east corner of the site, post-medieval features
and deposits superseded the thick layer of colluvium (G20)
which covered much of the western side of Area A (see
above).
The earliest post-medieval activity related to
reorganisation of the agricultural fields which replaced the
earlier, medieval ditched system covered by the colluvial
soil. This reorganisation was represented by ditches G2,
G30 and G34, and possibly a few small pits or post-holes
of uncertain date (Figs 17 and 21). The ditches were all
parallel, aligned north-west/south-east and two extended
across the whole width of the site (some 24m, although
they were only fully investigated at the south side). The
earliest feature may have been ditch G34, which extended
from the southern side of the site for about 5m. This
was c 1.2m wide and c 0.50m deep, with a silty clay fill
which produced fragments of brick and tile, one sherd of
residual twelfth-century pottery and a clay tobacco pipe
stem.9 Ditch G2, which seemed to cut along its eastern
side was of a similar or slightly greater width and depth
and was filled by light to mid greyish-brown silty clay
which contained flint pebbles, charcoal, chalk and mortar
fragments and produced a few scraps of brick, peg tile
and a few sherds of pottery dated 1550–1750 from its
lower fill. Some fragments of clay tobacco pipe might
be slightly later. Ditch G30 ran parallel and about 2m
to the east of ditch G2. This was c 0.70m wide, 0.45m
deep and contained a light greyish-brown silty clay fill
which produced fragments of brick, tile, oyster shell,
fragmentary animal bone, residual medieval pottery and
a few clay tobacco pipe stems. These alignments appear
to reflect the field boundary shown in approximately the
same position on the tithe map of 1841 (Fig 6).
The ditches were sealed by, or related to, the remnants
of a soil level (S2112; Figs 17 and 20) that may represent a
topsoil that developed through agricultural use of the land
after the slope had stabilized in the eighteenth and earlier
nineteenth century. The deposit was completely removed
by machine and no finds were recovered from it.

Colluvium
The medieval features and deposits were sealed by a thick
layer of colluvial soil G20 which extended westwards from
ditch G33 (see Figs 17 and 20). At the west end of Area A
it had been cut away by a late nineteenth-century extension
to the millpond (see below). The deposit extended up to
50m northward since it was also recorded in evaluation
trenches TR2, TR3, the west end of TR7 and perhaps TR1.
The level had been increasingly truncated towards the east
by modern landscaping and did not survive at the far eastern
side of the site where modern deposits directly overlay the
natural subsoil. The colluvium was up to 0.40m thick and
consisted of light to mid yellowish-brown, firm silty clay

9
This ditch was not observed in evaluation trench TR21 and
therefore is not shown in Fig 17.
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The paper mill and environs

(Period 4: eighteenth to early twentieth century)
Jon Rady
Paper, which is basically composed of interlocked organic
fibres, can be produced from a wide range of vegetative
substances – linen, cotton, hemp or jute, ‘the bark, leaves
and woods of various trees’, even potatoes (Hunter 1978,
309–25). Originally, the most commonly used raw material
in Britain was cotton and linen rags, but the mid nineteenth
century saw the introduction of straw, esparto grass and
wood pulp (Hunter 1978, 394). Depending upon the raw
material, various preparation processes were used. The raw
material (such as Esparto grass or straw, much employed
in the Sittingbourne works at this time; Seary below and
Muir 1972), was cleaned by boiling under pressure with a
soda or alkaline solution (Sadtler 1891, 273 and see also
below), then further washed and bleached in what were
known as ‘potchers’. The fibres (or half-stuff) were then
subjected to further fragmentation in mechanical ‘beating
engines’ of various types, such as ‘Hollanders’ (Sadtler
1891, 278). However, it can be noted that the term ‘potcher’
seems to have different meanings in the process over time,
sometimes the beating, cleaning and bleaching processes
being confused or conflated.12 Various other procedures
including sizing and dying would then determine the water
resistance and final colour of the paper.13
After passing through a ‘knotter’, a final filtering device
for removing any remaining impurities or lumps of matted
fibre (Anderson 1876, 141), the ‘stuff’ was ready for the
Fourdrinier machines. These were large and complex by
the second half of the century. Again, details of their various
parts and operation can be found elsewhere, but essentially
the machine (divided into a wet and dry end), was fed by
a continuous and (later) automatically regulated supply
of agitated water and processed fibres from what were
known as ‘stuff-chests’ (or head-boxes). The paper would
be formed from the fibres on a continuously looping band
of fine meshed wires (Fourdrinier wires) which allowed
the bulk of the water to drain off. The resultant wet sheet
was then passed to a continuous felt blanket and pressed
through various rollers where further water was expelled.

A brief overview of papermaking in the nineteenth
century
By the time Edward Lloyd had acquired the mill site in
the mid nineteenth century the papermaking process had
been developed and mechanised to such a degree that its
fundamental stages were not much different a hundred years
later. The long history of paper production extends back to
the second century BC in China (see for example Hunter
1978), but prior to the modern era paper had been handmanufactured in single sheets, a long and slow process that
could only produce relatively small quantities (Hunter 1978,
341–8; Clapperton 1967, 15–23).10
Mechanised papermaking was primarily based on the
system invented by the Frenchman, Louis-Nicholas Robert,
who had taken out a patent for a continuous papermaking
machine in 1799 (Clapperton 1967, 15–23).11 Robert’s initial
hand-operated machine was not successful, partly due to lack
of finance and development, and he sold the patent rights to
his employer Leger Didot, who, with his brother-in-law John
Gamble, secured an English patent in 1801. Financial backing
to develop the technique and machinery was obtained from
the stationer brothers Henry and Sealy Fourdrinier, for a
share in the patent. Fourdriniers’ machines were built (and the
design enhanced) by the engineer Bryan Donkin. The work
initially took place at Dartford in the factory of John Hall,
also employed by the Fourdriniers (Clapperton 1967, 24–5).
Various models of the new machine, henceforth known as
the Fourdrinier Machine, were successfully installed, trialled
and improved during 1803–7 (Clapperton 1967, 29–33).
Further improvements followed during the century, when the
machine became standardised and was eventually produced
by other companies (ibid, 236–7).

10 Numerous books and articles provide great detail on the subject,
only a few of which are referenced here. Of interest for the history
and operation of the papermaking machine itself is Clapperton (1967),
while a more widespread history is provided by Lamberg et al 2012 for
example.
11 Other machines to produce paper had also been invented in England
in the early nineteenth century, such as John Dickinson’s ‘Cylinder
Machine’ (Hunter 1978, 350–1), and independently in America (Bidwell
2013, 154–5) but it was Robert’s system that eventually prevailed for the
mass production of most papers.

12 The basic consensus seems to be that a potcher (or poacher as
it is sometimes called) was a machine in which washed rags or other
materials were stirred in a bleaching solution (see Cottrall 2013, 7; Binns
2013, 166; Anderson 1876, 135).
13 See Malaws and Mcdonald 2009, 120–6 for a useful detailed
overview of the modern papermaking process and Anderson 1876 for a
detailed contemporary account of the process in the second half of the
nineteenth century.
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Drying of the continuous sheet was then carried out by
cylinders which were heated by steam, press rollers, more
drying cylinders, and finally the ‘calenders’, a sequence of
rollers where the paper sheet was pressed to form a regular
thickness and of various finishes (supercalenders produced
greater density, smoothness and gloss). The process is
actually much more complex in its detail than the above
description would suggest. The continuous sheet would
then be either cut into smaller sheets automatically or rolled
into large drums.
In a paper mill of the mid to late nineteenth century,
the primary form of power was produced by a steam
generating plant, or boiler house. The steam was used in
many capacities: to operate the several types of machinery
and engines, in subsidiary processing boilers (below), in
the steam drying rollers of the Fourdrinier machines, and to
generate electricity.

‘Hollander’ or beating engine – powered by the water
wheel, reducing the rags to pulp – a marked improvement
on the old stamping mills.
The history of Sittingbourne Paper Mill into the mid
eighteenth century remains a little unclear. Roach tells us
one William Stevens was there ‘who, unfortunately, was
declared bankrupt in 1749’ (Roach sd). Nevertheless, it was
Stevens who put the mill up for sale in 1752. On the other
hand, it was a James Laws of Sittingbourne, papermaker,
who, in November 1749, insured his ‘utensils and stock in
trade in his ragghouse papermill sol [ie salle] and lofts over
[…] adjoining each other’ for £350, and his ‘household
goods and furniture in his now dwelling house […]
adjoining the mill’ for £50; these buildings were described
as being of timber and tiled.16

A history of the paper mill
at Sittingbourne

Whomever its occupant at the time, Sittingbourne Paper Mill
seems to have been rebuilt c 1750.17 When William Stevens
offered the mill for sale in January 1752, the ‘paper-mill
drying loft, and rag house’ were described as having been
‘newly rebuilt’ and ‘the mill bays […] newly repaired’.18 The
previous decade or two had seen considerable technological
progress in British papermaking (bringing the quality of
the product more nearly into line with continental imports)
and the mill was most likely reconstructed to accommodate
these improvements. Certainly, within a decade, the mill
was producing high quality white paper, which could only
have originated in a modernised mill.19 The purchaser, in
1752, was evidently one Alexander Mathison of Otham,
papermaker, who insured it in March of that year.20 He seems
to have remained there until his death in 1756. Interestingly,
by this time, the premises seem to have comprised a ‘paper
mill and corn mill in one building,’ together with the
aforementioned ‘houses.’21
In March 1756, the London stationer Robert Wilson
insured these buildings, ‘with the going gears and
materials thereto belonging,’ in the tenure of their then
tenant ‘Samuel Ley’ (Lay), for £620, and the ‘utensils

The mill rebuilt, c 1750

Peter Seary

A seventeenth-century mill?
Papermaking is attested in or near Sittingbourne by 1703,
when one Peter Archer, ‘paper man’ was buried at St
Michael’s Church. On 2 November 1708, another Peter
Archer, ‘papermaker of Siddingbourne,’ was married there
(Cooper 1905). Balston (1992, 143) suggests these Archers
had moved from Chartham, near Canterbury, to make paper
at Sittingbourne in 1697/8. They may have set up a mill, or
adapted an existing mill of a different kind for papermaking;
alternatively, paper may already have been made here for
some decades, perhaps supplying the ‘mostly brown’ paper
known to have been shipped from Faversham as early as
1662/3.14 A seventeenth-century or earlier date for this mill
building might explain why it needed to be rebuilt c 1750
(below).
It seems very likely that the Archer mill stood within
the present site, although we have to wait until 1737 for
firm documentary evidence of a paper mill here, ‘adjacent
to Milton Creek’ (Purcell Miller Tritton 2011). The mill
had by then passed into the hands of one Robert Archer,
who died in that year, whereupon his possessions, in his
house and paper mill, were listed for probate.15 His mill,
at that time, contained ‘30 reams pott paper […] 40 reams
hand […] 4 ton rags […] 2 post felting […] 5 [pairs of]
moulds, 1 engine, 3 presses, copper basins, white rags,
[etc].’ Oddly, on an upper floor of the mill, there were
several musical instruments including a violin, a dulcimer,
an hautboy, and flutes. The ‘engine’ listed among the
mill machinery was presumably the recently invented

16 Sun Fire Insurance Policy No 118728, 15 November 1749.
17 The new mill is depicted on the present site, albeit too small to
discern any detail, in the Andrews, Dury and Herbert 1769 map of Kent
and on a route map from Fisher’s guidebook of 1774.
18 Kentish Post 29 January 1752. There were five acres of meadow
land with the mill; there was ‘always plenty of fine water, and water
carriage within a quarter of a mile.’
19 Balston (1992, 319) doubted that either Stevens or Laws (both of
whom went bankrupt) would have had the ‘means or the knowledge’
to implement the new technology, and instead suggested it had been
introduced by one of their successors: either Mathison or Lay (see
below). He does not seem to have been aware of the mid eighteenthcentury rebuilding, however.
20 Sun Fire Insurance Policy No 129657, 18 March 1752. His ‘houses
and paper mill […] adjoining’ were now described as being of ‘brick
timber and tiled,’ rather than merely ‘timber and tiled’ as in 1749. These
were insured for £230, and the ‘utensils and stock therein,’ for the same
amount; his outhouse, and the stock therein, were each insured for £20.
21 Such dual use may not have been uncommon at this time, another
example was at Barton Mill, Canterbury.

14 Alternatively, he notes, this paper could have come from Barton
Mill, Canterbury (Balston 1992, 54n).
15 KHLC: PRC 11.81/166, cited in Balston (1992, 142).
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therein,’ for £30.22 For his part, in December that year,
Samuel Lay insured his own ‘household goods in his
new dwelling house […] brick and tiled’ for £70; his
‘wearing apparel’ for £30, and his ‘utensils and stock in
his paper mill […] adjoining, timber and tiled’ for £300.23
By October 1767, ownership had passed to one John
Page of Milton, although Lay remained as tenant. Page
then insured his ‘house, paper mill, water corn mill and
raghouse all adjoining […] timber and tiled’ for £800,
and his ‘utensils in the paper mill and water corn mill,’
including ‘all the running gear, two engines, seven presses
with iron screws, two vats, two stuff chests with cocks and
lead pipes to the same with all the treble lines standards
and all work benches’ for £400.24 This, then, was already
a two-vat paper mill, as it would continue down to the late
nineteenth century. Lay is thought to have taken out his
own insurance policy on the Sittingbourne Mill for £2500
in 1785 (Purcell Miller Tritton 2011), by which time, he
may have been its owner (?). He remained there down to
his death in 1803/4 (Balston 1992, 319). The Ordnance
Surveyor’s field drawing, of c 1800 (Fig 5), shows the mill
buildings with a mill pond to the south.25 The house and
mills indeed form a single long block, of irregular outline,
with a smaller, detached structure to the south.

during the first decade of the nineteenth century, and is shown
on the tithe map of 1841 (Fig 6). Unlike the pre-existing
foreman’s house, it stood detached from the papermill
buildings – standing just outside the northern corner of the
Phase 1 area. It was later described as ‘a substantial squarebuilt brick house with large gardens and hot houses at the
rear, and a shrubbery in front’.27 In 1858 it contained ‘eight
bed-rooms, dressing-room, two other rooms, two staircases,
entrance hall, dining and drawing-rooms, water-closet,
kitchen, laundry, scullery, cellarage, &c’.28 The eight new
workers’ cottages were undoubtedly to the north, in Milton
parish, on or near Love Lane (they are recorded in the 1841
census; see below).

Purchased by Edward Smith, 1811?
It may well have been at this time that Edward Smith
bought the mill.29 Despite his local prominence and his
perhaps capricious character, we as yet know relatively
little of Smith’s papermaking activities, except that he may
have dug one or more artesian wells c 1840, and we have a
reasonably detailed description of his mill and its machinery.
Smith seems to have retired from active papermaking around
1850,30 at which time the mill seems have to fallen from use.
In 1851, Smith put the premises up for sale:

The mill in the early nineteenth
century

A valuable freehold property, consisting of that justly
appreciated two-vat mill, situate in the parishes of
Sittingbourne and Milton. It comprises all that can
be desired for the successful carrying on an extensive
trade, and in the prosecution of the several processes
extreme compactness and readiness of communication
are important features. The water over shot wrought
iron wheel is 12 feet in diameter and 12 feet wide; the
boilers, cisterns, engines, vats, screw presses, rolling
machines, coppers, chests, and all other essentials, have
been constructed on the most approved principle, and
the whole is in immediate working order. The leading
object in this improvable property, in addition to the
ample stream, is an abundant supply of the purest
washing water, which for the last twelve years has never
failed to contribute through Artesian springs all that is
required. Instead of it being carried into the stream a
diversion could be effected, if deemed desirable, at a
comparatively unimportant cost, so that its application
could be rendered available, irrespective of the channel
through which it now passes. There is an excellent
residence, containing ample accommodation for a family

Early in the nineteenth century, Sittingbourne Paper Mill
was owned by one Charles Brenchley. He put it up for sale
in 1811, when it was described as:
A well and substantially built brick two vat white paper
mill, in excellent repair, and with a foreman’s house
adjoining, situated on a good stream of spring water,
in the parish of Sittingbourne, in the County of Kent,
contiguous to a branch of the river Medway [sic] and
convenient for water carriage, together with an excellent
new-built brick dwelling-house, coach-house, stables,
green-house, gardens and offices thereto adjoining, and
a piece of good meadow land, the whole comprising five
acres or thereabouts […]. And also eight new-built brick
cottages, lying near the mill, occupied by journeymen
papermakers. […] There is 30 acres of good orchard
and meadow land, adjoining the above premises, which
a purchaser may be accommodated with either by hire
or purchase.26
The new-built mill owner’s house, with its stable, coachhouse, greenhouse, and offices, had clearly been added

27 Kentish Gazette 18 August 1863.
28 South Eastern Gazette, 18 May 1858.
29 He was certainly there early in 1814, when his foreman, Robert
Ottaway, was found drowned in the mill pond (Kentish Gazette, 4
February).
30 He is listed in Bagshaw’s Directory of Kent in 1847, but by the time
of the 1851 Census he was a ‘former’ papermaker. Roach (sd) suggested
that Smith might have installed a Fourdrinier machine at the mill, and
that this – proving too complicated to operate – might have prompted his
retirement. He does not, however, seem to have installed such a machine.

22 Sun Fire Insurance Policy No 151323, 12 March 1756.
23 Sun Fire Insurance Policy No 155162, 10 December 1756.
24 Sun Fire Insurance Policy No 249612, 6 October 1767.
25 British Library Ordnance Survey drawings, Shelfmark: OSD
113, Item number: 27B or http://www.bl.uk/onlinegallery/onlineex/
ordsurvdraw/s/zoomify82571.html.
26 Kentish Gazette 1 March 1811.
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of respectability, and the pleasure grounds and gardens
are arranged with great judgement, stocked with a large
variety of the choicest shrubs and flowers, bounded by
a pellucid stream, which adds greatly to their beauty.
There are likewise a vinery, pinery, and alcoves, together
with the necessary detached offices. This portion of the
property would readily command a tenant, and, as there
is already a foreman’s dwelling attached to the mill, a
residence for the principal is not essential. The orchard
land, about 7 acres, and gardener’s cottage, could also
be let off at a satisfactory rental. In the event of steam
power or machine being applied coals are cheap, and
the property is within five minutes’ journey of the River
Swale, where barges take in and discharge their cargoes
weekly.31

The offices at his house, by now, included a ‘knife-house,
toolhouse, chaisehouse, and three-stall stable.’
There is also a walled kitchen garden, a six-light
greenhouse with good vines, a six-light pit, five-light
and four-light succession ditto.
The orchard and meadow land is very productive. There
is also a neat gardener’s cottage.
The whole estate contains upwards of nine acres.35

Purchased by Edward Lloyd, c 1860;
destroyed by fire, 13 August 1863
By November 1861, Edward Lloyd had purchased
the Sittingbourne paper mill, which he would soon
transform beyond recognition.36 Lloyd was proprietor
of Lloyd’s Weekly Newspaper, and had hit on the idea of
manufacturing his own paper rather than buying it in. To
this end, he established a paper mill at Bow, London. By
this time, spiralling demand for paper had outstripped the
supply of rags, and new raw materials, especially straw,
were adopted, perhaps especially for newsprint. By the
middle of April 1863, Lloyd was using the Sittingbourne
mill chiefly as a depot for straw, chiefly from local farms, on
its way to his mill at Bow. ‘Three immense stacks’ towered
high above the mill buildings:

Smith evidently failed to find a buyer at this time, however,
and he would spend much of the following decade
vigorously defending his premises against perceived
external threats, whilst the mill building itself was ‘rapidly
going to decay.’32 In the mid 1850s, Smith opposed the
construction of the East Kent Railway (later the London
Chatham and Dover Railway) along the southern edge of the
present site, claiming ‘his mill would be rendered useless
for the purpose of papermaking, from the smoke and dust
and other nuisances resulting from the ordinary traffic of the
railway.’33 A special clause was, in fact, inserted in the East
Kent Railway Act of 1855, keeping the line at a distance
from his mill; it was completed about 1858. In 1856, against
Smith’s wishes, a small brick bridge, of ‘paltry appearance,’
was built over the mill tailrace in connection with the New
Road to the east of the site. Smith alleged that this impeded
the flow and ‘injured the machinery; he was awarded £17
in damages and some mitigation was ordered to be carried
out. Nevertheless, in 1858, Smith’s solicitor’s instructed
workmen to demolish the bridge, which they did. A case
was brought against Smith, but, interestingly, Mr Rigden
Neame, who also had an interest in the premises at this
time, claimed responsibility.34 In May 1858, Smith again put
the mill up for sale, this time itemising the ‘manufacturing
premises’ in more detail; these comprised:

At present, there are no less than 700 loads stored ready
for use [...] the total weight of the whole is 64 tons. The
straw is of three kinds, wheat, oat and canary. It is to be
removed to the Mill at Bow in such quantities as may
be wanted but not before the summer.37
Some, or all, of the straw was compressed into bales here,
under hydraulic pressure, before being put onto barges.
Clearly, the old mill buildings themselves could never be
adapted to fully mechanised paper manufacture on the scale
Lloyd required; he intended ‘at some future point to rebuild
and put [the mill] into working order again,’ 38 but it was
considered this was unlikely to happen ‘for some time to
come.’39 In the meantime, he used the mill building ‘as a
store-house for straw,’40 so that ‘every available space […]
was filled.’41 These, and the high stacks of straw adjoining,
he surrounded, in part, by ‘a wall 14 inches thick and about
10 feet high,’42 which was presumably the origin of the

a soaking-room, boiling house, rag-room 52 feet long,
spacious store room, carpenter’s shop, coal cellar, an
over-shot wheel 12 feet in diameter and 12 feet wide. The
vat-house, sizing-house, hot-loft, drying-house, finishing
room &c. The whole fitted with the usual machinery
for carrying out an extensive trade in the manufacture
of paper, for which these mills were formerly so highly
noted. A foreman’s residence adjoins the mill.

35 South Eastern Gazette 18 April 1858.
36 At this time, he began proceedings to block up various public
footways across the site (Kentish Gazette 12 November 1861; 22 April
1862. Previously, the date of 1863 has been widely credited, but Lloyd
had already been there for a considerable period prior to the fire of that
year (Kentish Gazette 18 August 1863).
37 East Kent Gazette, 11 April 1863.
38 South Eastern Gazette, 18 August 1863.
39 East Kent Gazette, 11 April 1863.
40 Standard, 15 August 1863.
41 South Eastern Gazette, 18 August 1863.
42 Standard, 15 August 1863.

31 Kentish Gazette, 22 July 1851.
32 East Kent Gazette, 17 April 1858.
33 East Kent Gazette 11 July 1857.
34 East Kent Gazette, 17 April and 4 September 1858. Rigden
Neame’s involvement is interesting – might there have been an intention
to adapt the site, with its excellent pure water supply, for brewing? Did
he, in fact, briefly own the site before Edward Lloyd bought it?
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site’s eastern boundary wall. By 13 August 1863, there were
about 1500 loads of straw on site, when the mill building
caught fire:

pure though somewhat hard, containing carbonate of lime
in solution.’47
The remains of the old mill building look to have been
wholly removed, and replaced, on a much larger scale, in
a series of contiguous ranges, purpose-built for the new
technology, at angles around the eastern edge of the mill
pond.48 These were brick walled with solidly built timber
roofs clad with slate and partly glazed. The papermaking
process, and the passage of materials and motive power
through these ranges, proceeded, broadly, from south
to north. Water from the mill pond was taken in at the
southernmost end and softened, so as to protect the pipes
and boilers, by supersaturating it with lime. The 1881
visitor was particularly taken with this innovation, which
he considered to be ‘first rate and the only instance where
[he had] seen the process carried out in a paper mill’:

The fire originated at the extreme end of the buildings,
where the windows were latticed [...] the whole of the
buildings were completely destroyed in about half an
hour, as well as a large quantity of the straw in the yard.43
Some stabling was also damaged or destroyed, but the
residence survived, albeit blackened by smoke. We have not
been able to obtain a good copy of the early 1860s Ordnance
Survey, but it appears to distinguish, conventionally, between
the house and its various surviving outbuildings, and the
footprint of the mill ruins – shown with a thinner line – albeit
still labelled ‘Paper Mill’ (see Fig 7).

The mill rebuilt, and other alterations,
from 1866

At one end of the mill there is a department specially
devoted to the precipitation of [the] carbonate of lime,
this is done by adding more lime. At first this seems a
paradox but it is not so. Carbonate of lime is an insoluble
powder in pure water, but in water that contains carbonic
acid gas, this carbonate of lime becomes soluble. Very
well, the thing now is to expel this carbonic acid gas
from the water by some means, or to give the water some
substance that will neutralise this carbonic acid gas,
give it lime and you simply turn the carbonic acid gas
into another quantity of carbonate of lime [when] both
precipitate together leaving the water purer than before.
The lime is added in the form of lime water which
is prepared in tanks by mixing lime with water and
allowing the water to settle. The clear liquid, known as
lime water is then decanted and runs into troughs where
it mixes with the hard water. A precipitate immediately
occurs and the milky water, really nothing more or
less than chalky water, is filtered through a series of
filters constructed of fine cotton cloth. The clear water
purified is then tested for hardness and if the necessary
amount of lime has been removed the water runs into
a reservoir into which also flows the condensed steam
thereby providing an almost pure supply of water for
the boilers.49

Beginning in 1866, Lloyd wholly rebuilt the mill. The new
buildings were ‘near the site of the old premises, but nearer
the railway line for facility in transit.’ The operation was to
be powered by steam rather than waterwheel; work began
on the chimneys in 1867 – when they were expected to take
about two years to build.44 About this time, Lloyd seems
to have begun pulping straw at Sittingbourne, ready for
use at Bow, rather than merely storing it and compressing
it. A large modern paper mill, capable of operating four
large Fourdrinier machines, had been completed by 1876;
a ‘72 inch machine, an old and tried servant’ had been
transferred from Bow Mill, and there were plans, within
a year, to install ‘the largest papermaking machine in
England’ (Roach sd).
A Plan of Lloyd s Works, Sittingbourne, Kent, dated
1876 (Fig 9),45 records the complete transformation of the
site, as compared with the early 1860s Ordnance Survey.
The drawing is not labelled, and internal arrangements are
depicted for but few of the buildings and ranges. Much
of the missing information, however, is provided by an
early written account, made by the editor of the journal
Paper Making, in 1881;46 he described an ‘ever-busy, a
ceaseless and never tiring community, composed of men
and machinery.’
The fibre in use was ‘mainly straw, with a modicum
of esparto, wood pulp and old papers.’ Much of the straw
was grown locally, but it could, if necessary, be brought
in by barge from neighbouring counties, or from the
Netherlands. The other raw materials, chemicals, and coal
could be imported by barge or railway. Water came from
‘a multitude of springs [surrounding] the mill, providing a
lake of remarkable transparency. This water [was] tolerably

43
44
45
46

The boiler floor evidently lay in the range to the north
of this, and its foundations were exposed in Area C;
their excavated plan which includes a rectangular subcompartment at the south-east corner agrees closely with

47 Ibid.
48 Roach (sd) was under the impression that, although it had been
given ‘a new roof, new floors, [and] many of its walls and partitions
[had] been replaced or repaired beyond recognition’ the then No 4 Mill
remained Smith’s and his predecessors’ ‘Old Mill.’ Various later writers,
some of whom had the opportunity to inspect the fabric directly, agreed –
and even suggested fragments of yet earlier mills might survive therein.
This error had ramifications for understanding the historical development
of the site and has evidently contributed to many of the errors of phasing
in the DBA and HBA.
49 East Kent Gazette 19 November 1881.

South Eastern Gazette, 18 August 1863.
East Kent Gazette, 8 June 1867.
Photocopy at KHLC.
Cited at length in the East Kent Gazette 19 November 1881.
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the few details provided in the 1876 plan.50 These vessels
probably comprised power boilers but could at some time
have included numerous ‘fibre boilers’ for boiling up the
raw straw and esparto grass; four of these being of the kind
known as ‘vomiting boilers’.51
The mill engine (engines?) was most likely housed in a
large room adjoining to the west, overlooking the mill pond;
here, it would have been well placed to drive machinery
both in what was presumably the beating room, to the northeast, and in the machine room to the north-west. We do not
know much about the first engine in use here, but by 1881
it had been supplemented by a Galloways engine, which
had driven the machinery in the British Annexe at the Paris
Exhibition of 1878. ‘This engine [was] a handsome one
driving by a 36 inch strap all the poachers and beaters.’52 It
seems to have lain alongside the machine room, covered by
the same roof, but set about 6 to 8 feet higher.
The serried potchers and beaters in the beating room (for
breaking up the fibres ready for papermaking) are readily
identifiable in the 1876 plan, and, adjoining obliquely to the
north-west, the huge machine room. This was about 220ft
long and was divided into four long aisles, each covered
by a pitched monitor roof, supported by columns under the
valleys.53 At the near end of each aisle was a circular stuff
chest, supplied from the beating room, where the thin pulp
was kept agitated before passing to one of the Fourdrinier
machines. These were supplied gradually. By 1881, there
was the original machine from Bow Mill; a massive second
machine; and work was under way on a third.

is drawn, causing sufficient contact for the purpose of
damping the sheet.54
The completed rolls of paper were taken away to a ‘stock
room’:
where a fortnight’s stock is always kept to provide
against accidents or any other cause likely to stop the
mills. There were some scores of paper in this room, one
above the other, reaching to a height of perhaps twenty
feet. The cartway comes into this room and the rolls are
loaded and taken to the station for dispatch to London.55
This room may have been a large structure at the northern
corner of the complex, into the junction between Church
Street and Dean Street (later Queen Street), which is first
shown on the 1876 plan. Later in the nineteenth century, this
was known as the ‘Lion Building,’56 and was described as the
mill’s ‘chief store for manufactured paper.’57 The plan shows
a further series of stores and workshops ranged around the
inside of the eastern boundary wall. In 1883 these seem to
have included (in approximate order from north to south): a
cart shed, a carpenter’s shop, a paper store, and the engineers’
and fitters’ shop.58
Given the great expense of these new buildings and
machines, it would no longer have been sensible to store
straw on site, so Lloyd erected an ‘immense straw shed
[...] that will hold 2,000 tons of straw […] near the wharf’
on the Milton Creek [The Wall – see Fig 8]: ‘It is built
of timber and lined with [used] caustic drums that would
otherwise be useless. These iron drums, cleansed and
tarred, stand the weather very well and are [...] by no means
to be despised as far as exterior appearances go.’59 Possibly,
brick construction was substituted shortly after this.60
The former mill owner’s house was also rebuilt, to a
strikingly original design, on a much grander scale, with a
large greenhouse and other outbuildings. This was probably
built c 1871 when an ancient knife (see p 7) was recovered
from a foundation trench and given to the British Museum.
In the late nineteenth century this house was known as
‘Brightside;’ it is not yet clear whether this was its name
from the outset. Lloyd also laid out what would become
Lloyd Street, with its first blocks of terraced housing for
mill workers. This included a small block at the corner with
Mill Street, with a covered passage leading to a shared yard
behind, part of which was exposed in Area B.
Lloyd bought the Clerkenwell News in 1878, which
became the Daily Chronicle. Thereafter, the mill was widely

Standing by the side of the engine one can look down
upon the two machines and see the fluid passing from
the stuff chest through the knotters, over the nip on
to the wire and away to the far end of its career as a
continuous sheet of paper. The great machine keeps
pegging away and producing a sheet of continuous paper
126 inches wide and passes it along at a speed of 170
feet per minute for hours, ay days and nights this goes
on. This machine works as steadily as possible and is a
great credit to George and William Bertram of Sciennes
who made it and erected it.
In between the large and small machines, George and
William Bertram are erecting a new 100inch machine
[…].
In case of more need there is still ample room [...] for
even another large machine [...].
There is an ingenious damping arrangement for wetting
the sheet during reeling. By this machine the paper is
cut and trimmed in the middle of the drum, the wetting
is accomplished by a revolving metal roll which lays in
a trough of water, and against which the sheet of paper

54 East Kent Gazette, 19 November 1881.
55 East Kent Gazette, 19 November 1881.
56 Probably after the former Lion Inn on Church Street.
57 East Kent Gazette, 16 June 1883.
58 East Kent Gazette, 16 June 1883.
59 East Kent Gazette, 19 November 1881.
60 When the sheds burned down in August 1882, they were described
as ‘five large brick buildings or bays’ (East Kent Gazette, 26 August
1882).

50 Unmistakeably, then, these features can be assigned to Lloyd’s
rebuilding.
51 East Kent Gazette, 15 September 1883.
52 East Kent Gazette 19 November 1881.
53 Historic photographs suggest the northern end gables may have
been stepped.
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known as the Daily Chronicle Paper Mill, with which the
roof over Machine 1 was emblazoned in ‘massive white
letters.’61 The early 1880s brought vicissitudes. The straw
stores at the Wall burned down in August 1882, at which
time they ‘contained many hundreds of tons of compressed
and other straw and esparto, and when this got thoroughly
alight [...] there was an immense body of fire, such as has
never been witnessed in this locality before.’ 62 Late in
January the following year, high winds lifted the roof over
Machine No 1 and turned it upside down:

in the foundation alone. 112,000 local bricks supplied
by Messrs Wills and Peckham were used and the total
number employed in the construction of the shaft was
282,400. Adding those used in the building itself the
boiler house has required close upon half a million bricks
besides 200 tons of cement supplied by Messrs Rosher.
The stone cap of the shaft weighs four tons.66
The plant was provided with ‘Greens economisers of 360
pipes’ (see below) and with one of ‘McDougall’s improved
mechanical stokers’ to reduce smoke. The new boiler house
seems to have been the large new wedge-shaped building
between the existing beating room and Lloyd Street, shown
on the second edition Ordnance Survey of 1898 (Fig 10).
One or two of the houses on the west side of that street had
to be demolished to accommodate it. Very likely, the original
boiler floor was eventually converted into pulp stores, and
its chimney removed.67
Other late nineteenth-century additions included two
large paper stores, adjoining the northern end of the
machine room, and the roofing over of much of the passage
down the east side of the latter – both of which will have
facilitated the removal of the finished rolls to storage
without exposing them to the vagaries of the weather.
Four papermaking machines were in use at Sittingbourne
Mill by 1889, when an engraving was published, giving
a view of each department.68 About this time, wood pulp
became the mill’s principal raw material, and its operation
passed to Edward Lloyd’s son, Frank Lloyd. By now, the
mill was supplying an international market, not just Lloyd’s
newspapers.

The whole stretch of roofing [...] which was 220 feet in
length, collapsed. [...] It was at first feared that one of
the five paper machines [...] had been crushed beneath
the debris but [...] the iron stays running across the
building had caught the mass of glass, wood and slate
and averted such a calamity.
A cutting machine was somewhat damaged.63
Next, in mid June 1883, a fire broke out in the smaller paper
store against the eastern boundary wall, destroying thousands
of pounds worth of paper and menacing the entire complex
before it was brought under control.64 To crown the horror,
in mid September, one of the vomiting boilers on the boiler
floor exploded, killing its attendant:
The slate roof of the boiler room was shattered and glass
in the other roofs [was] shattered by falling debris. The
boiler lost its contents, which were projected through
the roof and scattered about on the floor and in various
directions.65

No 2 Mill, 1891

Mechanized papermaking was dangerous business, and
fires, gruesome injuries, and fatalities at Sittingbourne Mill
would feature fairly frequently in the local newspapers over
subsequent decades.

Toward the end of the nineteenth century, demand for
Lloyd’s paper was putting great pressure on the existing mill.
Accordingly, a pretty much self-contained new manufactory,
No 2 Mill, was erected, between February 1891 and the
middle of February 1892, to operate in parallel with the
original mill:

New boiler house, 1884
By late 1884, the ‘Daily Chronicle Paper Mill’ was:
considerably enlarged by the addition of a new boiler
house. The building will contain no less than eight new
steel boilers, 30ft x 7ft supplied by Messrs Galloway
& Co, the celebrated firm of boiler manufacturers of
Manchester, which will increase the power of the mill
to the extent of 1,200, indicated horse power.
The chimney shaft is already completed. It has been
built by Mr Richard Hilton of Blackburn who has had
great experience in that kind of work. It is 110ft high
and 15ft 6in diameter. It has a square base of 30 feet

61
62
63
64
65

With the celerity which almost savours of one of the
wonders of one of the Arabian Nights entertainments, a
commodious and handsome building now stands upon
a piece of ground which was formerly looked on as a
sort of ‘No Man’s Land.’ [...] The architecture of the
mill is somewhat in the Queen Anne style. It is made
of genuine home made bricks known as stock facings
with red kiln and blue Staffordshire dressings and red
artificial stone (of local manufacture) in the storeys,
copings and ornamental parts.
The towering chimney which soars skywards to the
height of 170 feet is built with purpose made white Gault

East Kent Gazette, 3 February 1883.
East Kent Gazette, 26 August 1882.
East Kent Gazette, 3 February 1883.
East Kent Gazette, 16 June 1883.
East Kent Gazette, 15 September 1883.

66 East Kent Gazette, 11 October 1884.
67 This arrangement is shown on a plan dated 1911 (Fig 12).
68 British and Colonial Printer and Stationer, 11 July 1889, illustrated
supplement.
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bricks. The structure of the building generally is very
substantial, the main walls of 2 feet 3 inches thickness
being built upon concrete foundations 6 feet in width.
The mill is 262 feet long by 156 feet wide, but if the
graceful outline of the building combined with rock-like
strength delight the eye, what shall be said of the plant
within? Here money has been spent lavishly, but wisely;
everything from the gigantic engine of 650 horse power,
down well to an oil can is right up to date.
The mill is approached by a well constructed bridge
which has been thrown across the reservoir containing
the life giving power to the whole works – water. The
bridge, as well as all the flooring throughout the place
is paved with Stuarts famous granolithic paving.
The new boiler house, about 80 feet square holds five
Lancashire Boilers (by Yates and Thom, Engineers,
Blackburn), while space is left for a sixth which is
shortly expected, should the occasion require it there
is room for extending the house and duplicating the
boilers. The engine room is a pattern of neatness and
cleanliness. Its occupant is a splendid compound
condensing horizontal engine of 650 HP, manufactured
by Pollit and Wigzell of Sowerby Bridge, Yorkshire. This
supplies power to the beater and potching engines, and
to the finishing house, the power being transmitted by a
huge fly wheel of 20 feet in diameter, driving 32 ropes
(these ropes replace the old driving band method). [...]
At the end of the engine room is the main pump for
supplying the mill with water. The water is pumped up
from a large reservoir which is fed by natural springs.
Close to the pump are two dynamos of the latest type
manufactured by William McWhirter of the Faraday
Electric Works, Glasgow. The dynamos are driven by
a separate engine of 160 HP. Throughout the building
electric lamps of 50 to 60 candle power are fitted.
The potching or washing engines have been supplied by
G & W Bertram, and the beating engine by Umpherston
& Co of Leith.
Underneath the beating and potching house is the edge
runner dept. for grinding up the material. There are four
edge runners here, each runner consisting of two huge
cylinders of finest Aberdeen granite which revolve on
a third, but stationary cylinder surrounded by a small
vat. Each of these ponderous machines weighs from 18
to 20 tons.
After the material is thoroughly ground it ascends to
the floor above by means of hydraulic lifts to go through
another process, after which it is ready for the machines.
In the new mill Messrs Masson Scott and Bertram of
Battersea, the well known engineering firm laid down
two machines of the latest type of 18 and 106 inches
in width.
Some idea of the probable extent of the new mill may be
gathered from the fact that provision has been made for
laying down six new paper making machines of which
only two are now in operation. [...]
The new mill was designed by Mr W Leonard Grant
of Sittingbourne, the architect. The builders were Mr

G Pavey and Mr E Bishop of Sittingbourne, and Mr
Carmichael of London had the woodworking, roofing
and slating contract.
Machinery and ironwork was placed with Messrs
Masson Scott and Bertram, Messrs Measures Bros of
London provided the iron girders, floors, and the large
bridge, a bridge connecting the new mill with the old
mill, being constructed by Mr F Morton of Liverpool,
the lofty chimney by Mr Hilton of Blackburn.69
Part of the foundations of the new boiler house were
uncovered in Area D. Interestingly, in the early twentieth
century, this and the other rooms full of boilers at
Sittingbourne Mill were referred to as ‘stokeholds’ – a word
borrowed from steamship terminology. This was probably
in use until perhaps the 1920s, when supercalenders were
installed in this part of the building. Perhaps into the
twentieth century, No 2 Mill was extended northwards to
accommodate additional machines, swallowing up part of
the mill pond and encroaching upon Brightside’s grounds.
By now, Lloyd’s original mill was known as the ‘old mill.’
In March 1896, a fire broke out in No 5 machine room
in Mill No 2, engulfing the paper machine and spreading to
the roof. It turned out that the supply from Sittingbourne
waterworks was turned off at night, and a cyclist had to
be sent to get them to turn it back on. About £2,000 of
damage was caused.70 The mill was soon back in operation,
but much worse was to come. On 25 May 1900, No 2
Mill was all but destroyed; six sheds were burned down,
with their machines, with damage estimated at £200,000.
‘Another great fire broke out in 1905 and again the damage
was repaired, the mill coming into full operation less than
twelve months later (Roach sd).

No 3 Mill, General Office, and other
buildings, 1906–11
In 1904 a light railway was laid down from the mill to the
wharf, apparently passing over the paper stores at the north
end of the original mill building. This was followed by
further expansion of production, with the construction of No
3 Mill and a new General Office, between about 1906 and
1911, establishing Sittingbourne as the then largest paper
mill in the world.
This third mill was to occupy the northern corner of the
site, replacing Brightside, which was now demolished;
the new office building was presumably required as a
replacement. Queen Street and many of the houses on the
east side of Charlotte Street were also demolished to make
way for the mill. A new thoroughfare, Regis Road, was
created along the south side of the new mill, connecting
the remnant of Queen Street – now known as Jubilee Street
– with Charlotte Street (see Figs 8 and 13). Probably, the
southernmost ranges of the Old Mill were also rebuilt at

69
70
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East Kent Gazette 13 February 1892.
Lloyd’s Weekly Newspaper 8 March 1896.
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this period, and new carpenters’ and engineers shops were
built to the east, replacing the last few houses on the west
side of Lloyd Street, north of its junction with Westbourne
Street. All or most of these new buildings seem to have
followed the Queen-Anne treatment established at No 2
Mill, resulting in an admirably unified appearance across
the whole site – which would gradually decay though the
remainder of the twentieth century.
By now, Lloyd’s had pretty much run out of space for
expansion, except by swallowing up the last remaining
thoroughfares – Lloyd Street and Jubilee Street – during the
mid twentieth century. Much of the mid to late twentiethcentury improvement at Sittingbourne consisted of internal
rearrangements. Attention now shifted to a large new mill
out at Kemsley, built in 1923–4.

foundations of later domestic buildings (below) dating them
to the earlier nineteenth century or more likely, before. None
of these features, which were confined to the north-eastern
corner of the area, was examined in any detail and they are
only briefly described here.
In Area B, three short lengths of adjacent and parallel
rectilinear features were found in the northern part of the
excavation (and possibly one to the south). These extended
out of the site and were heavily truncated, but were about
1.2m wide (4ft), with steep, near vertical sides and flatbased profiles, separated by about 0.1m (Fig 29 and Pl
10). Such features have commonly been interpreted as clay
quarrying strips associated with brickmaking. The site was
obviously on the extreme edge of the extensive brickfields
that eventually extended far to the east.
To the south, a number of much larger and deeper
features were examined in evaluation trenches and may
also relate to quarrying, probably of chalk rather than
clay. In evaluation trench TR1, two large features (F116
and F108; not illustrated) were only minimally examined
because of their depth from modern ground level (over
1.5m); they were heavily truncated by later activity. Their
varied fills generally produced no datable finds, apart from
a sherd from a mid eighteenth- to early nineteenth- century
tin-glazed earthenware ointment pot from F108. In trench
TR8, a large pit or quarry (F833) was identified at the
southern end of the trench and it is likely that this feature
had reduced the original ground surface by as much as 1m
throughout the trench (not illustrated). The deeper, southern

Early industrial features:
excavated evidence
Damien Boden and Jon Rady

Quarries
The earliest industrial features in the examined area did not
actually relate to the mill itself, but some may have been
contemporary with the earliest paper mill, which was situated
in the north-western quadrant of the site. These features
all probably relate to quarrying, and were cut into by the

Pl 10. Detail of strip clay quarries in Area B, looking north. Scale 1m.
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extent of F833 was some 6.3m wide and continued beyond
the extent of the trench. The pit contained a lower bulk fill
of light to mid yellowish brown, silty clay which was in
excess of 0.30m thick and extended across the full width
of the feature. This was overlain on its southern side by
two similar, silty clay deposits and its northern side was
covered by a thick deposit of organic, dark brown, silty
clay which contained small occasional flint pebbles, chalk
and brick fragments and three sherds of late post-medieval
pottery. The western end of trench TR9 also showed signs
of quarrying, where a truncated or reduced area which was
c 1m deep extended across the western 6.8m of the trench.
This was filled by sterile redeposited chalk.

was not located, but in any event had probably been removed
by later works relating to the mill pond (below). The feature
was not bottomed during these investigations but was at least
2.4m deep (below the stripped level of Area A). It appeared
to be lined with a deposit of clay (1122/1432) up to 0.40m
thick which may represent a deliberate lining rather than a
deposit formed by natural processes (Pl 11). This yielded
twenty-four fragments of glazed, domestic wares dating to
between 1870 and 1910 as well as a few clay tobacco pipes,
brick fragments and a corroded copper alloy coin (FN27),
possibly a pre-1860 halfpenny. It is probable however, that
some of these finds were intrusive (see below). A deposit of
black, organic silty clay above the lower extent of the clay
deposit probably represents organic silting in an aqueous
environment.
The potential lining to, and depth, of this latest cut
suggest that if not a recut of the stream (by this time
probably acting as an overflow to the mill pond), it was
some larger feature, perhaps the mill pond which may
have been enlarged to the east at this point at some time
in the nineteenth century. However, this limit is not clearly
defined on any maps, and may be related to subsequent
developments. This is suggested by a later inserted brick
wall (G78; which formed the western limit of Area A),
which was set c 4.5m to the west of and roughly parallel
to the edge of the earlier channel (G87; Fig 21; Pl 11).
The wall, 0.46m (1.5ft) wide and built of red stock bricks,
had been constructed freestanding, with the open channel
to its east then backfilled with brick rubble (1464) and

The Sittingbourne Stream and
the mill pond extension
Damien Boden and Jon Rady

At the far western end of Area A, a sequence of natural
stream channels, dated from at least the medieval period
may represent an earlier course of the Sittingbourne Stream
or another similar feature (see above). These features appear
to have been recut (G87), this last channel intruding through
the earlier channel (G91; Figs 19 and 21). Feature G87 was
a large, steep-sided cut aligned north–south which extended
across the full width of the excavation and had cut or eroded
the medieval features located along its edge. Its western side

Pl 11. Wall G78, looking north-west. Possible clay lining deposit (1122/1432) is visible lower right. Scale 1m.
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domestic refuse which included nineteenth-century clay
tobacco pipes, glass and china (suggesting that the finds
from the earlier channel lining were intrusive). The wall
had a large (1m deep) hole punched through it towards the
south, set about a metre from the surviving top, which had
originally contained a pipe leading to a nearby deep sewer.
This was probably a more recent overflow to drain the mill
pond when water levels got too high. The other edge of the
canalized mill pond was not exposed.
That this wall was an adjunct to the mill pond is
suggested by the 1896 Ordnance Survey (Fig 10) which
shows the bridge over the mill pond (leading to the recently
constructed No 2 Mill) extending further to the east and
over the line of the wall. The wall closely correlates with
one shown on the 1876 plan, which encloses an open area
which by 1906, had been extensively remodelled. The
enclosed space may have been constructed as a settling
tank to supply clean water to the boiler house, which was
situated not far to the north at this time (see below).
The deep area within this tank (at maximum c 4.4m
from modern ground surface), was examined in evaluation
trench TR12. At the far western end natural chalk may
have been exposed, perhaps cut on the east by a channel
representing an earlier western mill pond edge. This was
at c 3.47m below modern ground surface (+4.62m OD).
The mill pond/tank was filled with several thick layers of
light to mid grey and brownish silty clays (not illustrated)
which although probably deposited naturally as alluvium
contained brick rubble and other later nineteenth-century

material.71 The uppermost of these deposits were overlain
by spreads of brick rubble, gravel aggregate, clay, burnt
deposits and possible surfaces, probably of quite late
date. These must relate to the period when the mill pond
contracted in size during the latter part of the nineteenth
and earlier twentieth centuries, eventually to be completely
filled in (by 1906 the mill pond was no more than a narrow
channel; Fig 11).

Industrial structures in the
mill and the boiler houses:
excavated evidence
Jon Rady

Structural evidence relating to the paper mill was mainly
encountered in Areas C and D, although both together only
represent a small fraction of the internal area of the mill
buildings at their fullest extent. The remains indicate that
these were parts of the boiler house/s (or stokeholds, see
p 40). Other similar structures were partially exposed in
some of the evaluation trenches in the western half of the site.
71 Some of the flints recovered from environmental samples from
1228 were water-worn and there were hints that the deposit had
originally been waterlogged. Snails from both terrestrial and watery
habitats were common.

Pl 12. View of Area C looking south-east, showing overall arrangement.
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Area C, within No 4 Mill (the oldest mill on the site
prior to demolition) had the most complex remains, with
at least two main phases, originating with Edward Lloyd’s
first expansion of the mill in the late 1860s, cut through
and sealed by a later phase of twentieth-century activity
(Pl 12). The features in Area D can be related to the original
construction of No 2 Mill in the early 1890s.
Most of these industrial structures were either built out
of, or faced with firebricks, showing signs of heating on
exposed faces, while the remainder were built of ordinary
stock type bricks, probably made locally. All the structures
were founded on concrete, where this could be determined.
Although it is difficult to present a definitive interpretation
of every individual brick wall, channel and other feature in
Areas C and perhaps D due to a considerable proportion
of their superstructure having been removed, these
features can be confidently interpreted as the housings
and flues for Cornish or ‘Lancashire-type’ flued boilers.
This interpretation can be made by analogy with extant
examples and through referencing the considerable
literature even though the boilers themselves, often varied
in design, have long ago disappeared. Since only the
below (or partially below) ground elements survived, the
exact design of boilers employed (see below) is difficult to
deduce, although the excavated evidence is suggestive and

the documentary sources (p 37) detail the kinds used in the
mill in some cases. A further problem of interpretation is
that, even where the same type of boiler might have been
employed, the disposition of the possible elements within
the boiler house will have varied from site to site, depending
upon its associated industry, the space available or re-used
and other factors. In addition, as can be seen below, at this
time the boiler (depending on type) and its accoutrements
did not come as a pre-packaged, self-standing unit.
The boilers themselves had to be supported and housed
in a brick structure built on site, and the position of the
various exhaust flues and associated machinery could vary
depending upon the disposition of the chimney in relation
to the rest (see for example Pl 23).
As the interpretation of these structures and their
operation is primarily derived from documentary sources,
this section is not therefore set out strictly as a presentation
of the archaeological data followed by its analysis. A
further point to consider with remains of this type, is that
it is necessary to comprehend their operation before any
detailed interpretation or understanding of chronology
can be addressed. The text concentrates on Area C, with
a subsequent consideration of the chronology and other
details presented in the discussion. In both areas, the type of
boilers represented were almost certainly of the ‘Lancashire

Pl 13. Example of a Lancashire Boiler from a ‘Specification of Carmichael Lancashire Boiler’ issued by ‘James Carmichael & Company, Ltd/ Engineers,
Boilermakers, Forgemasters and Iron founders/ Ward Foundry, Dundee. © Dundee Heritage Trust ref. DUNIH 2009.71.2.
See: http://www.dhtcollections.com/item/Brand_SpecificationofCarmichaelLancashireBoiler_356_0_33776_1.html.
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type’ at this time (c 1870–1900), and the physical remains
can only be interpreted with an understanding of how this
type of flued boiler operated.

Types of flued boiler and their
operation
The Cornish Boiler, developed by Richard Trevithick in
the early nineteenth century was a significant improvement
on earlier forms of boiler such as the haystack and wagon
boilers, which in their primitive form were essentially large
kettles where the heat was externally applied (Wilson 1873,
3–4). They were therefore, relatively inefficient, heat being
immediately, if only partially lost to the air or fire housing.
The flued boiler however, such as the Cornish boiler and its
various descendants, was a vessel, filled with water where
the fire or furnace was internal to the outer container, with
the combustion gasses conducted through both internal
and external flues, therefore transmitting heat from the fire
with far greater efficiency.72 The Lancashire Boiler, in part
developed by William Fairbairn by 1844 when aspects of
its operation were patented (see Hills 1993, 133–4), was an
improvement to the otherwise very similar Cornish Boiler
which due to multiple internal furnaces and flues could
produce more power for the same size of installation. Even
so, the Cornish Boiler was still in use well into the later
nineteenth and early twentieth century, as demonstrated by
a specification and reference to drawings of a 6 horsepower
Cornish boiler sent to William H. Warriner at Bloxham Grove
in 190573 and both types continued to be manufactured and
even used side by side in the same facilities into the early
twentieth century.74 Shealy (1912, 6), however, in relation to
the Cornish Boiler states ‘they are not being manufactured
to any extent at present, though there are still some of them
in use in some of the older power plants of England’ though
he was writing from an American perspective. Although now
considered antiquated, Lancashire Boilers in particular were
relatively cheap, efficient and ‘unequalled for simplicity and
robustness of construction, low maintenance cost and long
life’ (Webber 1957); they were used in vast numbers across
Britain in most industrial plants during the later nineteenth
and earlier twentieth century (Clark 1894, 685).
A typical boiler of this type was a large iron or steel
cylinder of curved side plates riveted together and sealed
at the ends (the end-plates) to retain the water (Pls 13–15).
They were usually about 7–10m or more long and about 2m

Pl 14. Galloway Boiler (from Maclean 1915).

or more in diameter (although smaller versions were made;
see below), and were of such a size (and weight; about 12
to 15.5 tonnes or more; Clark 1894, 701, 704) that their
operation was limited to stationary installations. Although
designs differed in detail and were adapted over time to
increase thermal efficiency, heating the water was effected
by large tubular metal flues (about 0.8m in diameter) within
the outer cylinder, sometimes corrugated which increased
strength and thermal efficiency. The main difference between
the Cornish and Lancashire boiler was that the former only
had one flue, while the latter had two. In a variant of the
Lancashire, the two flues were conjoined to the rear of the
shell to aid combustion of the gasses (a smoke-consuming
variant known as a ‘Breeches- flued’ Boiler, though there
were structural weaknesses and other disadvantages with
this type (Wilson 1873, 4; see also the Galloway Boiler
below, which was an improved development of this specific
type; Pl 14). Each flue contained an individual fire, set on
a grate at the front of the boiler, and retained by a firebrick
wall (or fire bridge), about half the height of the flue at
the rear end of the furnace. At first the fires were manually
stoked through hatches with an ash-pan set underneath,
to collect the cinders and allow them to be periodically
removed; later the fuel, coal at this time, could be fed
automatically. To the rear of the boiler shell, the internal
flues opened into a system of brick encased flues, described
below. The boiler casing was additionally pierced by
holes for water supply and steam egress as well as devices
such as safety valves; see Pls 13 and 15). The Lancashire
Boiler had a number of advantages over the Cornish. The
two flues were more thermodynamically efficient as more
surface area of water was exposed to the heating elements
(which also meant that the boiler could be shorter), and also
added more rigidity to the overall construction. In addition,
the balance of the two fires could be adjusted to combust
more of the exhaust gasses after their egress from the boiler
shell and reduce smoke and increase efficiency (Hills 1993,
139). Other technical advantages of this design included
decreased risk of boiler explosion, should water levels in
the outer cylinder fall too low.
A more efficient and robust later development of the
‘Breeches-flued’ Boiler, resulted in patents by the Lancashire
firm W. and J. Galloway and Sons in 1851 and known as the

72 Although internal flues were also eventually employed in Wagon
Boilers and other types before they went out of general use (see Pole
1844, 92–3).
73 Warwickshire County Record Office, Reference: CR 1635/41/7-8;
also see Mottershead 2012, 8.
74 http://www.paxmanhistory.org.uk/boilers.htm viewed 16/19/5.
Also see Hills (1993, 120–40) for more details on boiler developments
and Clark (1894) where Lancashire, Galloway and other boilers are
described in great detail. Similarities in text suggest that much of Clark’s
information may have been derived from Fletcher 1876.
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Pl 15. Example of the arrangement of a Lancashire Boiler (from Jamieson 1911). BF: Base Flue. BOC: Blow-off Cock. CF: Chimney Flue. D: Damper
Plate. DW: Damper Weight. DWSV: Dead Weight Safety Valve. FP: Foot Plate. F: Flue. FD: Fire Door. FG: Fire Grate. FP: Footplate. G: Gauge (water
level). M: Manhole. OS: Outer Shell. SF: Side Flue. SP: Steam Pipe. SG: Steam Pressure Gauge. SV: Safety Valve.

Galloway Boiler. This was similar to the Lancashire-type in
most respects, though with the two furnace flues combined
immediately to the rear of the fire bridges into a single
oval or flattened flue, this having transverse ‘Gallowaytubes’ crossing it which allowed for greater strength of the
flue, circulation of water and heating effect (see Armstrong
1856, 34–42, Clark 1894, 687).75 This was probably the type
introduced to the expanded No 4 Mill in c 1884 (see p 37)
and possibly a type used earlier in Area C (below).
In all these flued boilers, the main boiler cylinder was
housed and supported within a brick-built chamber, partly
if not wholly constructed of firebricks (refractory bricks).76
To increase the transfer of heat to the water even further, the
hot air and combustion gasses passed to the rear through the
internal flue or flues and were then diverted into brick-lined
channels immediately under and to the side of the boiler
shell (see Pl 15). In the usual system with Cornish Boilers
(Pole 1844, 95), the hot gasses were initially diverted into the
brick enclosed spaces on either side of the boiler shell (the
side flues); passing again to the front of the boiler, they were
then combined and routed into a below-ground base flue
under the boiler itself, returning to the rear before escaping

to the chimney stack. In the normal mode of operation of
Lancashire boilers this was reversed, the exhaust firstly
diverted to the basal flue and exiting through the side flues
(as shown in Pl 15).77 However, there were variations of
these methods which are pertinent to the remains located in
Area C (below); thus it seems the Cornish method was also
sometimes utilized with Lancashire Boilers, although this
was considered to potentially strain the boiler casing (Clark
1894, 699).78 At the rear of the boiler, damper plates could
77 Other arrangements are illustrated by Marten (1872), see Pl 24.
78 This stress was due to the fact that the water at the base of the boiler
shell was colder than that at the top. By first conducting the exhaust
gasses underneath the boiler, more heat was transferred to this colder
water than would be conducted by side flues. Convection then caused a
more uniform thermodynamic gradient across the boiler. Pole (1844, 95–
8) himself argued strongly for the Cornish method however for Cornish
Boilers. Use of an economiser, where warmer water was introduced
to the boiler also helped reduce the variations in temperature. As an
interesting aside, it is worth noting that care needs to be taken when
interpreting some of these nineteenth-century texts. Thus, according
to Pole (1844, 148–52), it seems that there was some acrimonious
contention in the mid nineteenth century as to the efficacy of the Cornish
Boiler and which boiler, the ‘Lancashire’ or Cornish was preferable. Pole
was referring to a 1839 text by Robert Armstrong. However, Armstrong
(1839) refers only to Wagon Boilers (the Lancashire was yet to be
invented) that were in common use in the north midlands at that time,
so Pole’s use of the term ‘Lancashire Boiler’ does not actually mean
the Lancashire Boiler, just the most common form used in Lancashire
at that time. Even by the middle of the century, it may be that the term
‘Lancashire Boiler’ was not in common usage, as later, Armstrong (1850,
103) denotes them as ‘Fairbairn’s patent Double-Flued and doublefurnaced boiler’.

75 The most important patent was UK patent 13532 (The London
Gazette: No 22947, p 1448) for the Galloway tubes themselves. Chalenor
(1990, 112) gives the patent no as 13552).
76 As were some earlier boilers such as the Wagon Boiler (see
Armstrong 1850, 24–5).
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be raised or lowered at the point of exit from the brick-lined
flue/s, stopping or opening the flue vent to regulate the air
flow through the entire system. Thus, the hot exhaust gasses
actually made three passes of the boiler itself, once internally
and two externally. Construction with firebrick was necessary
to withstand the temperature of the flue gasses and they also
resisted heat transfer or loss. The exhaust gasses from the
exit vents would then be transferred to the chimney via
another flue, usually through a heat exchanger or economiser
(see below). In the boiler house, banks of two or more boilers
could be operated side by side depending upon how much
steam was required to power or operate the plant, utilizing
the same final exit flue and chimney.
An additional sub-floor element in both systems was the
‘hearth-pit’, a longitudinal channel set below floor level at
the front of the boilers and covered with an iron footplate;
this traversed the length of the boiler house. This channel,
normally about 3.5ft wide, housed the boiler water feed
pipe as well as the ‘blow-off cocks’ where water could be
discharged from the base of the boilers (to allow internal
repairs or cleaning via the ‘manhole’ or remove sludge
and other detritus). In addition, doorways to the flues also
allowed access for maintenance (Clark 1894, 700).
By the later nineteenth century, the exhaust gases from
the boilers would normally pass through a heat exchanger
or economiser, before exiting the chimney. The economiser
was a device patented by Edward Green (1799–1865)
in 1845 (so they were often called Green’s Economisers;

see Pl 23), and subsequently developed over many years
(Fowler 1895). The function of the economiser was to
pre-heat the water entering the boiler by passing it first
through the boiler exhaust gasses, thus recycling some
of the energy which would otherwise be lost through the
chimney and so increasing efficiency (hence the name,
as less coal was needed to generate the same quantity of
steam). By not introducing cold water into the boiler there
was the additional benefit of alleviating thermal stress in its
shell. The device basically consisted of a stack of vertical
tubes, through which the water was passed or pumped, held
within a chamber through which the flue gasses traversed
on their way to the chimney. Its efficiency in transferring
energy to the input water was about 10–20 per cent of the
fuel consumed (Fowler 1895, 102). In one form or another,
the device or its principle is still used in boiler systems to
this day.

The boiler houses
Jon Rady

Considering types of structures that might have been present
in a nineteenth-century boiler house described above, it
seems certain that in both Areas C and D, the firebrick-lined
channels exposed were the below-ground remnants of the
lower, or base flues for boilers, either of the Lancashire,
Galloway, or even perhaps the Cornish type.

Pl 16. View of Area C looking west. Room 1 is at top centre. Scale 2m.
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Pl 17. View of Area C looking north-west. Room 1 is at top left. Scale 2m.

The boiler house in Area C

Wall F3058 was almost certainly contemporary with Wall
F3050, which formed a room (Room 1) set at right angles
to F3058, taking up part of the internal area of Room 2.
The wall, constructed in stretcher bond, was c 0.46m (1.5ft)
wide and enclosed a rectangular area, at least 4.6m (15ft)
across and c 8m (26ft) long, but only partially exposed on the
north-west side of the site. In location and size this chamber
correlates with the room shown on the 1876 plan (Fig 24).
Room 2 contained various structures, but most of these seem
to belong to later phases. One contemporary feature (Pl 18)
was an arched vent set through the wall near the northern
corner on its north-west side. This had been partially buried
by the floor of the room (described below), suggesting that

(Figs 22 and 23; Pls 16–17)

No 4 Mill was much altered and added to on the south and
east in the late nineteenth century, but the earliest structures
(considered here as Phase 1, but probably of different
phases, a, b and c; see Figs 22, 23 and discussion below),
align closely with the eastern side of the mill (north-west/
south-east) which strongly indicates their relationship with
the overall building. They almost certainly date from shortly
after 1867, when work began on building the chimneys (see
p 37). The precise sequence between the various structures
represented in Phase 1 is difficult to define, partly due to
the fact that it was not possible to disassemble the remains
and is therefore inherently based on documentary evidence,
particularly the mill plan of 1876.
Phase 1a
Phase 1a comprised four main elements, some of which can
be identified on the 1876 plan (see Figs 9, 22–24). To the
south the complex was enclosed by a massive brick wall
(F3058) aligned north-west/south-east which, according to
the plan, represented an internal wall of No 4 Mill at this
time. This was 0.77m (2.5ft) wide and survived to a height of
just over a metre from the base of excavation (though its full
depth or foundation was not revealed). The other boundaries
to this space (Room 2) were outside of the excavated area,
but their positions can be determined from the 1876 plan.

Pl 18. Area C, partially buried arched vent in Room 1. Scale 1m.
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Fig 22. Plan of Area C, No. 4 Mill (1:125).

Fig 8. Plan of Area C, No. 4 Mill (1:125)
this floor was a later addition that raised the interior level and
thus of a later phase (defined here as 1b – see also below).
Just to the north of this room was a massive near-square
concrete block or foundation (F3078; Pl 19). This structure
(strangely not shown on the 1876 plan) was 6.12m (20ft)
square, with an upper raised square section 5.56m (about
18.25ft) across; the latter had a flat upper surface. The footing
was over 2m deep and must have been intended to bear
something of considerable weight such as a chimney (which
would weigh many hundreds of tons; Warburton 1987, 198),
though no direct indication of such a superstructure was
evident. However, it was crossed on its centre by a north-east/
south-west aligned brick-lined channel (F3076) which had

been set into the concrete mass of the upper raised section,
obviously as part of the original design (Pl 20). This was
severed in the middle by a later wall, but enough survived
to suggest it represented two separate flues leading to the
centre of the foundation from north and south. That these
had conducted hot gasses to the centre, and then upwards,
was indicated by reddening of the enclosing concrete along
their length. These factors without doubt indicate that the
concrete block was the chimney foundation (the chimney is
also shown in this position in contemporary photographs). It
may be significant that both channels were in exact alignment
with a vent in the southern wall of another firebrick structure
(F3047) just to the north (below).
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The space between Room 1 and the chimney foundation
was not fully investigated due to its depth and incursions of
water, although a concrete floor was evident at the southeast end of the channel formed between the two. However,
another arched vent was partially exposed at a very low
level within the channel, extending south into Room 1, but
had been completely obscured under the floor on the inside,
another indication that the floor within this room had later
been raised.
Structure F3047 (shown on the 1876 plan) was composed
of a rectangular firebrick construction c 3.87m long and
about 3.56m wide, on the same alignment as the chimney
foundation and 0.74m to the north-east. It was only partially
exposed against the northern edge of the area (Pl 21; Fig
23). The structure survived to a maximum height of 1.41m
(about 18 courses altogether), formed of walls about 1.2m
(4ft) wide which enclosed a near square chamber of about
the same width as the enclosing walls. A gap in the walling
on the eastern side was 0.59m (c 2ft) wide, and seems to
have represented an access point. This had probably been
sealed by a metal door, whose frame remained in situ
(Pl 22). This chamber was floored in firebricks, which only
survived in the access passage. All the other side walls of
the chamber were centrally pierced by vents extending up
from the floor and arched in firebricks at the soffit. The
vents were 0.68m (2.25ft) wide and c 1.08m (3.5ft) high to
the underside of the arch (see Fig 25).
The exact purpose of Structure F3047 is uncertain
although there is a strong possibility that it represents the
location of an economiser (see below). The rectangular

structure, shown on the plan of 1876 is delineated by two
concentric squares, the outer slightly larger than S3047 but
in the correct position; the inner square is of similar size to
F3047. The outer square conceivably represents an above
ground feature, with F3047 its underground part. The
numerous flues, all constructed from firebricks, into this
feature suggest it was a collection point for gasses, entering
each of the flues and possibly passing upwards into the
device itself, as these were commonly above ground. The
chamber within the centre of F3047 would not have housed
the conomiser itself as it was probably not big enough (4ft)
for the recommended space for housing the apparatus (see
Fowler 1895, 103). As economisers produced considerable
amounts of soot, the iron shuttered doorway on the southeast side, which was undoubtedly for access, would have
enabled the chamber to have been cleaned out.79 Admittedly,
this is not the arrangement shown in a contemporary advert
for Green’s device (see Pl 23), so it is possible that some
79 The original economiser was found to have one serious flaw, in
that layers of soot accumulated on the tubes, clogging the device to such
an extent that its efficiency at transferring the heat became negligible.
Edward Green therefore invented a system whereby each tube had its
own individual scraper, that was mechanically pulled up and down
by a complex arrangement of gears or pulleys, thus keeping the tubes
clean of all residues. This rather complicated and Heath-Robinson-like
arrangement eventually became quite sophisticated (see Fowler 1895,
17–25), but shows how important the economiser was considered in
terms of increased efficiency and boiler safety. In any case, considerable
quantities of soot would eventually be removed and fall to the base of
the economiser housing, presumably here the chamber within structure
F3048, from which it could be periodically removed through the
normally sealed door.

Pl 19. Area C, chimney foundation (F3078) with details of Room 1 (foreground). Looking north-east. Scale 1m.
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Fig 23. Phase plan of Area C, No. 4 Mill (1:125).

Fig 23. Phase plan of Area C, No. 4 Mill (1:125)
other function is represented, perhaps just a junction point
for various flues before they were diverted to the chimney.
On the other hand something rather similar is shown in
Fowler (1895, reproduced here in Pl 23).
Although it seems likely that exhaust gasses were being
vented into this structure from the north-west, north-east
and south-west sides, the last side adjacent to the chimney
(where gasses from the south side of the chimney might
have been vented around the chimney foundation itself),
it is impossible to determine the overall arrangement, or
where the boilers actually were. The exit flue from the
economiser in this case would have been at a higher level,
presumably into the flue set across the northern side of the

chimney foundation. There would not have been the space
in Room 2 (at this time) for a set of standard sized boilers
arranged north-west/south-east, but shorter ones could have
been accommodated or they may have been arranged northeast/south-west. There may also have been a smaller boiler
in Room 1 (suggested by the southern flue channel across
the chimney) perhaps of much different type. The vent in
the western wall of this room may also have been taking
gasses from the room to the west of Room 1, although
Seary (p 38) suggests that this housed the mill engine or
engines. Certainly, there was little evidence for burning on
the faces of this vent, or the one in the north wall, so these
may have had some other function. It is possible that they
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were conducting water into (or out) of Room 1, suggesting
the possibility that the space may originally have been a
holding tank for the boiler water supply.
Phases 1b and 1c
The arrangement becomes considerably clearer in Phases
1b and 1c, which mostly comprise an expanse of six linear
firebrick channels, perpendicular to the end of the No 4
Mill building and which covered much of Area C within
Room 2 (see Pls 12, 16 and 17). There is strong evidence
(discussed further below) that these were of two separate
phases although structurally they were all similar, if not
identical and there was no direct stratigraphic proof for this
supposition. However, to clarify the interpreted development
the earlier southern set of walls and channels are here
considered to be the earlier element (Phase 1b; Figs 23 and
26). These firebrick structures certainly represent the lower
parts of brick-built housings and flues for Lancashire- or
Cornish-type boilers, arranged laterally to Room 2 (northwest/south-east). These elements would have been mostly
below floor level during their operation – a contemporary
depiction of a similar arrangement is shown in Pl 24 (D),
and a reconstruction of the disposition in Area C shown in
Figure 27. To accommodate these boilers (of standard size),
the original south-west wall of Room 2 must have been
demolished, and the room extended, a situation confirmed by
the extent of the mill shown on the 1896 Ordnance Survey
(Fig 10). It is possible also, that at this time, Room 2 was
subdivided by the insertion of a northern wall (F3043; see
Fig 26). None of these insertions or alterations are shown
on the plan of 1876.

Pl 20. Area C, detail of chimney foundation (F3078) showing flues
F3076. Looking north-east. A Phase 2 wall F302 0 blocks the centre.

Wall F3043, doglegged round the end of the firebrick
complex, turning north-west again to abut the chimney
foundation F3078, and separating it from structure F3047.
This wall was not as massive as the bounding wall to the
south (its width varied slightly but was 0.66m wide at
maximum), and also survived to a higher level (by at least

Pl 21. Northern part of Area C, showing Structure F3047 (top right) adjacent to chimney foundation (F3078). Looking north-west. Scale 2m.
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Pl 22. Plate 22 Area C, Detail of Structure F3047 showing arched flue, access passageway and metal frame for doorway. Looking east. Scale 1m.

0.2m; 5.5m OD, or even more on the edge of excavation)
than any other element of Phase 1. On its northern side an
offset brick foundation was partially revealed, significantly
higher than the floor level of structure F3047, indicating
its later provenance and suggesting the earlier feature was
at least partially backfilled and therefore redundant by this
time (see Fig 25 and Pl 22).
Adjacent to the concrete chimney foundation (F3078),
the wall appeared to have been built over the concrete lip
of its lower section and also blocked off the northern side
of channel F3076. However, one minor detail suggests that
this wall perhaps belongs to later phase (1c), or possibly an
intervening one. This is the fact that the northern channel
across the chimney foundation was itself blocked, which
would not have been necessary if wall F3043 was present
to block off the flue. Thus, this blocking also suggests that
Structure F3047 had ceased to function before this wall
was built. Further, it suggests that the southern chimney
flue was still in operation, as this blocking would have only
been necessary if the southern chimney flue was still in use,
to stop vented gasses escaping.
The firebrick structures, only partially revealed,
comprised two adjacent sets of three linear channels
or flues (A–F; Figs 22 and 23), separated by a gap or
walkway. The channels were not exposed over their full
length (maximum length exposed about 9m) but were

all of similar width (c 0.95m or 3ft). All of the structures
were heavily fired and reddened by heat on virtually all
of their exposed surfaces. Their bases were sooted, with
evidence for repairs in the form of re-concreted floors and
concrete or firebrick chamfers at the base of the walls in
some (see Pls 25–27). The southernmost duct or flue (A),
was separated from F3058 by a wall constructed entirely
from firebricks (F3054) which was 0.93m (3ft) wide, and
which survived to about 0.3m lower than the bounding
wall. All the remaining channel walls were also completely
composed of firebrick and of similar elevation (c 5m OD
on their surface), with eight courses of brick remaining at
most. However, it was noticeable that the northern set of
structures were actually set slightly lower in the ground, the
floors of these lower by 0.09m on average.
The uppermost surviving course of these walls was
almost certainly the actual original top surface and not a
truncated horizon. This was suggested by the uniformity of
the upper surviving courses in the walls generally, but also
that there was both virtually no evidence of mortar on the
uppermost face and most parts were sooted, suggesting that
the surface had been exposed to flue gasses. This was also
suggested by the fact that the intensity of heating seemed
to be relatively uniform across the width of these firebrick
walls at the surface, whereas if they were truncated it might
be expected that lesser evidence of heating would have been
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Pl 23. Economisers. 1: An advert for Green’s Economisers, c 1900 reproduced from Grace’s Guide to British Industrial History under the Creative
Commons Attribution-ShareAlike License – see https://www.gracesguide.co.uk/File:Im1900MWYB-Green2.jpg; 2: Section through an Economiser
(Fowler 1985); 3: Proposed plan of boiler and Economiser layout in No. 3 Mill from a plan of 1906. North is to the bottom (Not to scale).
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evident towards the core. Other evidence however suggests
that they had supported other firebrick structures that had
been demolished. Thus for example, a distinct single line
of bricks laid along the inside face of wall F3058 within
the matrix of F3054, suggests that this may have originally
extended further up the face of the wall as a firebrick lining.
This is in fact confirmed by the opposing firebrick wall
against the northern wall (F3043) where such lining had
survived at a higher level (below and Pl 26). These details
confirm the presence of boiler side flues, above floor level
elements which had been removed upon decommissioning
of the complex.
The northern side of the southern channel was delineated
by an even wider firebrick wall (F3056), which was nearly

2m (6.5ft) across. Channel B, near identical to Channel A,
was formed between this wall and another similar structure
(F3063). The final duct of this group (C), was formed on the
north by a wall (F3086) closer in size to wall F3054 (slightly
wider at about 1.15m). The wider constructions (F3056 and
F3063) would have supported an above floor wall which
divided the space into the side flues for the boilers (see Fig
27). These walls were of complex or irregular construction,
one with five separate components which were not bonded
together on every course; the general arrangement in these
massive structures is indicative of the dividing flue walls
set longitudinally down the centre (see Pl 25).
Other details confirm the overall interpretation and
provide clues to the disposition of the associated boilers.

Room 2

Room 1

Scale 5m

Fig
C overlaid.
Fig 24.
24. Detail
Detailofof1876
1876plan
planwith
withArea
Area
C overlaid (1:200)
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metal rods sunk into the concrete floor at the entrances,
and one set between them into the base, appeared to form
part of a frame for holding some type of metal door to
close off the channels. There was also usually a concrete
lip in the floor in front of this position, spanning the
entrances. The door might have been held within a slot
which survived between the frame and the firebrick walls,
and against the lip at the base, suggesting it was a shutter
that could just be withdrawn upwards. The constricted
end of these southern three flue channels (A–C) must
therefore represent the final exit from the boiler flues, and
the sliding door arrangements set at the apertures or vents
(Pl 28) almost certainly correlate with the ‘dampers’ used
to control air flow in the boiler system.
The southern three channels (A–C) opened on the
north-west into another duct (Channel G), also sooted on
its base, set perpendicular to the flue entrances and 0.25m
(2ft) wide. Its floor was at a slightly higher level than the
flue channels. Its north-western side was delimited by the
Phase 1a wall F3050 of Room 1, which had been lined with
firebricks along the length of the flue. The channel or flue
itself has been stopped off at its northern extent, again with
firebricks, but laid to form a slope (Pl 29), presumably to
vent gasses upwards, on their course to the chimney flues.
This potential venting of the flues during Phase 1b is shown
in Fig 26, although admittedly, there does not seem to be
much (or any) space for an economiser, which would be
expected in the system at this date (although perhaps one
was located above ground adjacent to the chimney).
The complex of channels A–C was bounded on the
north by a concrete-floored space about 1.2m (4ft) wide,
which is assumed to be a walkway or access duct, since
it did not appear to have been exposed to heat (visible in

B

Fig 25. Structure F3047: plan and profiles (1:50 & 1:312.5).

A few large firebricks of unusual design (comprising
a right-angled triangle in cross-section with rounded
or indented corners and a concave hypotenuse) were
Fig 25. Structure
plan backfills
& profiles of
(1:50
1:312.5)
recovered
from F3047:
the rubble
the&flues.
These are
known as boiler seating blocks, as shown in an advert for
the bricks of a near contemporary manufacturer (see Pl
42; Clark 1894, 699).80 These supported the boiler itself
(Fig 27) and can be seen in situ in Phelps (2014, pl 8). In
addition, the flues were constricted at their western ends
by a widening of each firebrick wall, forming an inwardly
splayed portal c 0.55m wide (Pls 27–28). Two vertical
80 John R. Fyfe and Co of Shipley Fire Brick Works, Shipley,
Yorkshire, established in 1874.
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Pl 24. Various flue settings for Lancashire-type boilers (Marten 1872). The arrangement shown in D is close to the form employed in Area C.

Pl 25. Area C, detail of walls F3056 (left) and F3063 forming flue Channel B. Phase 2 wall F3020 to rear. Looking north-west. Scale 1m.
The configuration of the lost above ground elements of side flue wall can be clearly seen on the surface of F3056.
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Pls 16 and 17). It was also traversed by a metal pipe. To
the north of the walkway a near identical arrangement of
three channels (D–F, formed by walls F3090, F3071 and
F3091–2) was exposed, but these seemed to be reversed
in direction, as they were closed off at the western end
with a skim of firebricks directly abutting the concrete
chimney foundation (F3078) or the north–south section of

wall F3043. The northernmost firebrick wall (F3092) was
0.91m wide and here a higher skim of firebricks survived
against the southern face of the enclosing boiler house wall
(referred to above). These single skims of firebrick would
have formed the edge of the side flues abutting the main
walls F4043 and F3058) bounding the boiler complex to
the north and south (Pl 26).
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Pl 26. Area C, detail of boiler house wall F3043 (left) and flue walls
F3091 and F3092 forming flue Channel F. A skim of firebricks against
wall F3043 forms the north side of a mostly lost side flue (virtually the
width of the scale (0.5m). Looking south-east.

Pl 28. Area C, detail of boiler flue Channel A, showing constricted end
and damper position. Flue Channel G to rear. Scale 0.5m. Looking north.

Pl 27. Area C, detail of boiler flue Channel A, showing constricted end. With boiler house wall F3058 (left), flue wall F3056 to right and Phase 2 piers to
rear. Scale 1m. Looking north-west.

59

60

Floor level

B

B.F

(Channel A)

B

S.F.

S.F.
B

B.F

(Channel B)

B

S.F.

S.F.

SF

BF

B

SF

SF
B

BF

B

SF

B

SF
B

B.F

(Channel C)

S.F.

BF

B

Fig 27. Reconstructed sections of possible boiler arrangements in Areas C & D (1:100)

Fig 27. Reconstructed sections of possible boiler arrangements in Areas C and D.

B

(B) Disposition of boilers & flues in Area D: Section 208

S.F.

Key:
BF - Base Flue
SF - Side Flue
B - Boiler Seating Block

W

SW

(A) Disposition of boilers & flues in Area C

B

SF

Walk-way

SF
B

S.F.
B

BF

B.F

(Channel D)

B

B

SF

S.F.

SF

S.F.
B

B

BF

B.F

(Channel E)

B

B

S.F.
B

+7.70m.OD

SF

E

S.F.

S.F.

(approx. floor level)

5.03m OD

5m (16.4ft)

From Marten 1872

Channels: 1.15m wide
Boilers: 2.3m dia (7.5ft)
Firebrick size: 229x114mm

B.F

(Channel F)

B

NE

3 The paper mill and environs (Period 4: eighteenth to early twentieth century)
The development of an industrial site from prehistory to present

Archaeological work at Sittingbourne Paper Mill, 2011–12

3 The paper mill and environs (Period 4: eighteenth to early twentieth century)

Both this reversal and the slightly lower elevation of
this complex seems to indicate a later phase (1c) of added
boilers. Although it might be construed from this reversal
that the northern set of boilers was placed in an opposed
direction to the southern set, this not only cannot be the
case, due to the absence of the hearth-pit (a longitudinal
channel, set below ground at the front of the boilers: see
description of the boiler house above) but would have
been an extremely unusual arrangement in a boiler house.
Rather, the hearth pit (and front of the boilers) must have
been at the eastern end, outside the excavated area. This
must indicate that the transfer of gasses in these flues was
different to the flow in the southern set. Thus, in the northern
setting, the boiler emissions would have been transferred to
the side flues from these basal flues and returned to the rear,
and from there to the chimney (see Fig 26). However, since
the side flues were at a higher level, this final exit must
also have been at a higher level, which would explain why
no evidence for such a transverse flue to the chimney was
evident. That it existed is suggested again by a small detail,
this being the blocking of the southern chimney flue. The
only possible reason for this being blocked, is that a new
set of flues was inserted into the chimney fabric itself at a
higher level, the original flue being blocked to stop gasses
blowing back. It seems quite likely that the emissions from
the southern set of boilers were also diverted into this new
chimney vent at this time, perhaps via an economizer also
at a correspondingly higher level.

It is not clear whether the alterations within Room 1
were of Phase 1b or 1c, although it may be significant that
its raised floor level was near identical to the floor level
of the southern channels in Room 2 (Phase 1b). The floor
was mostly of brick and heavily fired and sooted (although
skimmed with concrete to the north). Also evident was
another firebrick wall (F3039) which spanned the eastern
side of Room 1 adjacent to wall F3050. This structure was
0.98m wide and c 0.65m high, somewhat lower (0.25m) than
the adjacent wall. This was constructed in a similar fashion
to the firebrick walls in Room 2, which suggested from its
construction that it comprised three parts, a single skim of
bricks along wall F3050, a central span c 0.6m (2ft) wide at
a slightly lower level, which had a worn upper surface and
a 0.26m wide wall on the north-west. These dispositions
suggested that this was the very base of another (side) flue.
There was some indication of a similar flue on the opposite
side of the room, but this was never fully exposed. This
therefore suggests the presence of at least one new boiler
in Phase 1b, but the layout was too disturbed to confidently
interpret and some further additions suggest that the layout
changed yet again, possibly in Phase 1c.
In these later alterations, a c 1.3m wide section of the
north side wall of Room 1 was cut away, not quite down to
floor level, just north-west of firebrick wall F3039. On both
sides of this gap, a new channel (askew to the longitudinal
axis of the room) was then formed by the insertion of
additional brick walls (F3031–2) leading north of Room

Pl 29. Area C, detail of boiler flue Channel G, showing ramped blocking wall F3030 (cut away by a later post-hole, top right). Flue Channel C, cut by
foundation of Phase 2 wall F3020 are bottom right. Scale 0.5m. Looking northwest.
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1 to the chimney foundation (F3078). Wall F3031 abutted
wall F3050 just south-east of the cut through it, but wall
F3032 had been built through the gap, extending into Room
1 where it was cut away by a Phase 3 foundation. A similar
brick wall south of this later foundation may have been a
continuation, but here this wall was aligned with the axis
of the room. The effect of this was to form a new channel
1.04m wide in the northern part of the room aligned on
the centre of the chimney foundation, contiguous with a
channel down the axis of the room which was 1.46m wide.
At an even later date the channel appears to have been
blocked by a lateral section of wall (F3035), which had been
scarfed into the fabric of firebrick wall F3039. This might
be contemporary with a small section of curved brickwork
(F3036) set on top of firebrick wall F3039, which appeared
to be diverting this flue into the gap through wall F3050.
These features cannot really be adequately interpreted,
but do show the extent of ongoing adaptations within the
complex.

Frank Lloyd after his father’s death (see p 39 and Compass
Archaeology 2007, 34–8). The remains align quite precisely
with the new offices that were constructed in this area of the
mill. The site of the earlier boiler house became pulp stores
as depicted on the plan of 1911 (Fig 12).
Phase 3
The final phase undoubtedly belongs to a twentieth-century
alteration to the building and comprised another line of
massive concrete foundations or piles, set slightly askew to
wall F3020, with the stubs of H-section girders set vertically
in their centres. The girders were close to 4.5m apart,
suggesting the design was in metric, rather than imperial
units, and probably contemporary with the concrete floor
slab that was removed over Area C prior to the excavations
(upper surface at 5.7m OD). An associated, parallel line
of vertical girder stubs rose through this slab, 13m to the
north-west. One other similar, but smaller footing was also
found in Area C to the west but was not necessarily related.
These twentieth-century alterations must have occurred in
1995/6, once UK Paper owned the mill. The inside of the
existing building was stripped out, leaving just the shell of
the earlier structures and an internal breeze block-built set
of rooms was erected within the walls of the 1890s building
(Compass Archaeology 2007, 5).

Phase 2
Phase 2 commenced after these industrial features went out
of use. The site was spanned by a massive brick wall and
its concrete foundation (F3020), aligned just off north–south
(Figs 23 and 26; Pl 30). The foundation of the wall cut
through the structures of the earlier phases, and the wall
itself spanned the possible chimney foundation, using it
as a footing (with the channel on its top partially infilled
with brickwork; Pls 19–20). The wall thus represents a
quite significant phase of reconstruction and must indicate
that any chimney had been demolished. The wall itself was
about 0.6–1.0m high from its footing and was about 0.6m
(2ft) wide, stepping out for the lowest three courses and
constructed mostly of yellow stock bricks with some of a
red colour.
To the west, a line of parallel, slightly unevenly spaced
pier bases (F3013: perhaps shifted during demolition of
the piers; Pl 27) were obviously associated. These were
built with similar large, trench built concrete footings that
also cut through various elements of the earlier phases,
which were surmounted by square, brick-built pier bases,
all of slightly different size (approximately 1.37m or 4.5ft
square), comprising about six to eight courses, tapering to
the top. These were set about 3.7m apart (probably 12ft
originally) and 4.7m west of the face of wall F3020 and
in two cases surmounted by stone slabs, presumably the
very bases of the piers themselves. No obvious floor levels
could be related to this phase of building but it must have
been above the level of the chimney foundation. A line of
rectangular post-pits (F3015, F3017, F3019 and F3030; Fig
22), up to 0.6m across, was aligned with wall F3020, about
1.5m from its face on the west side. These post-settings
did not seem to relate spatially with the piers; they may
represent scaffolding erected during the construction of the
wall.
This phase undoubtedly relates to the considerable
alterations to this part of No 4 Mill in 1891–2 instigated by

The boiler house in Area D (Fig 28)
The structures found in Area D, were very similar to
those of Phase 1b and 1c in Area C but did not present
such a complex arrangement and will not be described in
such detail. They were within No 2 Mill, set on a similar
alignment to it (approximately north–south) and obviously
associated with a chimney that was close-by (to the west),
although this was not revealed in the examined area (see
Fig 12). The firebrick structures in this area (all apparently
of one phase) were not so deeply buried (immediately
under the modern concrete), and for the most part had been
reduced to one or two courses, although better preserved to
the south (up to eight courses). There was some variation
from the Area C structures however. Nine channels were
evident in the restricted area exposed, but only separated
by relatively flimsy, mostly yellow stock-brick walls about
0.5m wide (Pls 31–32). The channels themselves were about
1.15m (3.75ft) wide and alternatively floored in concrete
and firebrick, with six, including the outer two floored in
brick. The wall sides defining the firebrick floored channels
were also lined with firebricks. The brick floors, bedded on
concrete, had been heavily fired, the heat most evident to the
north where the floors were extremely worn and fractured, if
not eroded altogether (Pl 32). The heat had been so intense
that the underlying concrete was also cracked and spalled.
The concrete floored channels however, seemed to not have
been subjected to high temperatures (Pl 33). The only other
significant detail was that the outer two concrete floored
channels had at some time been blocked off with brick walls
along the south edge of the excavation. As in Area C, a series
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Pl 30. Area C, Phase 2 wall F3020, looking north. Scale 0.5m.

of massive concrete foundations and piles, cut through the
earlier structural remains, these certainly also relating to
modern internal developments within No 2 Mill. However,
a linear concrete foundation along the northern side of the
excavation appeared to represent the original limit to the
Victorian structures, its scorched and heat reddened southern
face suggesting it was contemporary. This was bounded to
the north by a stock brick wall which represented the north
wall of the boiler house.
The Area D features were later than those of Area C,
which might explain their slightly different constructional
details as the design of boilers and their associated
infrastructure was undergoing continual improvement
during the late nineteenth and early twentieth century in
attempts to increase efficiency and thus lower costs (see for
example Hills 1993. vii). No 2 Mill was erected between
February 1891 and the middle of February 1892, to operate
in parallel with the original mill. The boiler house was
apparently about 80 feet square and held five Lancashire
Boilers (by Yates and Thom, Engineers, Blackburn),
although space was left for a sixth (p 40). The stokehold is
indeed shown on the 1911 plan, with the chimney indicated
in its north-west corner (Fig 12).
Thus it can be stated with some confidence that this
chimney was associated with the firebrick flues and
channels exposed. These were probably of similar function
to the Area C flues, but their disposition and width were
different. Assuming firstly that these were the very

bases of the flues and supporting walls for boilers, then
this complex of nine channels represented five boilers,
with the five firebrick lined flue channels being beneath
the boilers themselves (see Fig 27). The brickwork had
been heavily fired, with the floors at the northern end
suffering the highest temperatures, enough so that over
time the firebricks themselves and the concrete underneath
disintegrated. This would suggest that this was where
the gasses exited the boiler shell and were passed down
into the base flue (ie where the heat would have been
greatest outside the boiler shell in the normal Lancashire
Boiler arrangement). The remaining channels floored in
concrete may have housed the side flues – an arrangement
somewhat similar to that shown in a contemporary
diagram reproduced in Fig 27 (see also Pl 24). However, if
so, the remains as found would indicate that the side flues
must have been shared between boilers, a situation that the
author has not seen demonstrated in any sources (it would
presumably cause imbalances in the system between
boilers working at different loads; see Clarke 1894, 705).
It seems likely that these spaces were subdivided at a
higher level which has not survived, the resultant side flues
perhaps being supported on the concrete floor of the boiler
house, extended between the boilers as shown on Fig 27.
Although this leaves a redundant [?] space under the floor,
it saves on using the enormous number of firebricks which
were needed in Area C in the block walling between the
base flues.
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Pl 31. View of Area D looking north-east towards the water tower.
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Other parts of the site

The overall arrangement indicates that the rear end of
the boilers was to the north, which tallies with the position
of the chimney. Unfortunately, the survey of Area D does
not fit very well onto the 1911 plan, seemingly being too
far north (although it is perfectly correct in alignment). But
this may just be an overall error in scaling and it seems
likely that this was indeed the disposition of the boilers,
with the exit flue (above floor level) running along the
northern wall of the boiler house to the chimney in its
corner. The sixth boiler setting would have been to the far
west where modern concrete had completely replaced any
earlier structural evidence.

Industrial features were found to the west of the site in the
evaluation trenches within or near No 2 Mill but were mainly
not exposed over a big enough area to be readily interpreted.81
Numerous other yellow stock brick-built walls on concrete
foundations in this part of the site related to a similar period
81 From cartographic evidence the mill buildings seem to have been
under almost continual development since the later nineteenth century,
and it is likely that most of these trenches were within No 2 Mill at some
time or other.

Pl 32. Area D, the flues, looking south. Scales 1m.

Pl 33. Area D, details of the flues (looking south-east), showing contrast between relatively unburnt concrete floored channels and heavily burnt firebrick
lined flues.
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Pl 34. Section of tramway located next to evaluation trench TR 3. Looking
north-east. Scale 0.5m.

Pl 35. View of the three cess tanks (G1059, G1061 and G1063) with
drain S1088 to right. Note Colluvium G20 in stepped section. Looking
south. Scales 1m.

and undoubtedly represent parts of the various phases of
the mill complex. A fuller understanding of these structures
was not possible without examining a larger area, and the
internal arrangement is clear on the 1911 plan. However,
some details are of significance. Within evaluation trench
TR3, which was positioned some way west of No 4 Mill,
but partially within more modern structures, a section of
tramway was exposed just below the modern hardstanding
(Pl 34). This tramway, first clearly shown on the 1908
Ordnance Survey map connected various parts of the mill
with the tramway/light railway, constructed in 1905, used
for the transport of materials from the creek (or later Ridham
Dock) and the export of the finished paper products. The
tramway was fragmentary within the trench area but survived
immediately to the south and consisted of wooden creosoted
railway sleepers set within a concrete base. The rails did not
survive, but their original position was clearly marked by
scars. The gauge was about 0.78m (2.5ft), identical to that
of the light railway.82
Trench T13 originally appears to have been within the
mill pond, probably represented by a thick layer of alluvial
material, over 2m below modern ground level and over 1m
thick. This was superseded by a thick dump of brick rubble
which relates to the progressive infilling of the mill pond.
Finally, in trench T23, structural remains exposed were
very similar to those revealed in Areas C and D and may
represent similar processes. These were almost certainly

located towards the north-east corner of No 2 Mill (the
plan of 1911 shows economisers in No 2 Mill in this area;
Fig 12) and relate to the boiler house adjacent to the south
(probably being an exit flue to the chimney as shown in
Pl 23). However, it was impossible to examine the full
sequence and the remains were disturbed by numerous later
modifications.

82

Victorian domestic features
and structures
Damien Boden and Jon Rady

In Area A, the colluvium (G20) and old topsoil (S2112; see
p 32) were cut by foundations and features relating to a range
of Victorian terrace buildings that bordered the west side
of former Lloyd Street (Figs 17 and 20). Similar terraces
along Westbourne Street to the east were not located and
had probably been removed entirely by modern landscaping,
although traces remained to the north. The cellars of a range
of perhaps grander and slightly older houses that once
occupied the western side of Milton Road were located with
similar structures near the junction of Lloyd Street and Mill
Street. The tarmac and kerb-stones of Lloyd Street and its
pavement (Area B below) were also revealed.
Later post-medieval and modern features identified
towards the eastern side of Area A were all associated
with the nineteenth-century properties which had flanked
the southern end of Lloyd Street. The building remains in

http://www.sklr.net/ viewed 29/6/17.
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Pl 36. Detail of double cess tank G1063, with drain S1088 to left. Looking north. Scale 1m.

Pl 37. Detail of drain S1088. Looking south. Scale 0.5m.
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this area were incomplete and mostly removed by machine
(although brick foundations were recorded in detail in
evaluation trench TR 5 and elsewhere; Figs 20 and 21). The
main excavated elements comprised below-ground features
relating to the properties.
To the west of Lloyd Street, three brick-built tanks
(S1059, S1061 and S1061) were arranged in a line, north
to south (Fig 21; Pl 35). Cartographic evidence indicates
that these were to the rear of the terraces (Nos 2–12 Lloyd
Street) and an early photograph of c 1895 (Cordell et al
1989, pl 84) suggests that these were the below ground
elements of single-storey outshots, probably privies (see
below). The northern and southern tanks (both divided
into two) were larger than the central, and each of the five
chambers represented would have related to one property.
The tanks were constructed of a mixture or red brick and
stock bricks, bonded with a light yellowish brown chalky
mortar and survived to a maximum height of c 0.50 above
the base of the construction cut. Tank S1063 was the
northernmost (relating to Nos 10 and 12 Lloyd Street) and
formed a rectangular, double-compartmented structure
which was c 5.7m long (north to south) and 2.30m wide
with a dividing brick partition set laterally across its centre
and two rectangular projections set along its western side
(Pl 36). The truncated remains contained a dark greyish
brown, soft, loamy soil mixed with brick rubble and
domestic refuse. The dividing wall had been removed
before the brick rubble and rubbish was dumped in, leaving
just a scar. The deposit infilled the whole structure to a
depth of c 0.28m.
Tank S1061 lay c 2.6m to the south and was smaller,
representing a single structure (relating to No 8 Lloyd
Street) which was 2.25m long and 2.30m wide with a
single rectangular projection set on its western side. Its
infill was very similar to that of tank S1059 with domestic
material mixed up in the rubble. The deposit infilled the
whole structure to a depth of c 0.32m. S1059 formed the
southernmost of the features (relating to Nos 4 and 6 Lloyd
Street) and lay c 3.50m to the south of S1061. This also
formed a double compartmented structure which was
c 4.30m long and c 2.2m wide and although much of its
western side had been removed by later activity, a similar
layout to that of S1063 to the north is suggested by the shape
of the surviving construction cut. This tank contained a mid
to dark greyish brown, greenish soil (with the appearance
of a cess deposit at its base), overlain with brick rubble and
tile, c 0.30m thick in total. All of the finds were mixed in the
upper layer. The domestic refuse was probably deposited
after the structure was demolished as again the dividing
wall had been removed, although most of the finds were
contained within the northern half of the feature.
Apart from the presence of small quantities of cesslike soil in at least some of the tanks, the function of the
structures is confirmed by the position of a brick drain
(S1088), which traversed the site from north to south just
to the rear of the buildings, and immediately adjacent to the
tanks. The drain flowed north in a rather serpentine course
along the western side of the tanks and was constructed of

red brick bonded with a soft, chalky lime mortar set in a
vertically-sided and flat-based construction cut. The drain
itself was c 0.70m wide and c 0.57m high and constructed
with a flattish base and a vaulted roof, although much of this
had been truncated (Pl 37). The course or line of the drain
was peculiar in the fact that it did not run exactly parallel
to the western side of the tanks but bowed out toward the
west along its central section. The reason for this was not
apparent during the excavation although it is possible that
an above ground obstruction at the time of its cutting or
perhaps an error during its construction was the cause. A
continuation of the drain was identified in evaluation trench
TR3 located to the north of the main excavation area, where
it was to the rear of the houses north of Westbourne Street.
In any event, the meandering nature of the drain or sewer
suggests it may have predated the construction of the
terraces, and may have even originally served properties
to the south of the site. Its earlier date is also suggested by
the fact that the vault of the sewer had been pierced directly
opposite the southernmost tank (where the vault survived),
suggesting that the tanks or privies had been plumbed into
the drain some time after its construction.
No finds of any significance were recovered from the
construction cuts of the sewer or tanks, but some of the
latter contained considerable quantities of domestic refuse,
dumped when their function changed or even when they
were demolished. The largest of the finds assemblages,
including the bulk of the post-medieval pottery, glass and
other post-medieval finds from the site was recovered
from the backfill of S1063. The varied pottery assemblage,
which comprised domestic wares (see p 81), was dissimilar
to the much smaller assemblages from the other tanks and
included horticultural wares such as flower pots but only a
few clay pipes. The ceramics can be dated to 1870–1900.
The ‘delightfully diverse’ glass assemblage was of late
nineteenth-century’ date (see p 85). Although in theory all
of the glass could feasibly have been used in a domestic
setting, the large quantity of medicine, toiletry and cosmetic
bottles is remarkable. Of greatest significance for the
deposition date of the assemblage in the cess tanks was the
remains of a glass dish commemorating Queen Victoria’s
Golden Jubilee in 1887, this from S1061.
Tank S1061, which although only containing a small
assemblage of pottery and glass, yielded a significant
group of clay pipes of the second half of the nineteenth
century (see p 82) comprising almost 100 bowls, many
of which were decorated, and numerous near complete
stems. The pipes had been smoked and probably deposited
after c 1860. Other objects included buttons and numerous
copper alloy objects such as spoons and part of a lamp
(FN9021; see p 87). Tank S1059 also contained a larger
pottery assemblage of similar date to S1063, but only a few
clay pipe bowls and generally, a lesser quantity of other
objects.
Lloyd Street itself did not survive later truncation in
Area A, although its line was marked by a substantial sewer
trench; to its east only one significant feature survived.
This was a cellar (S1066), set on the corner of Lloyd
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Pl 38. Detail of cellar S1066. Looking south-west. Scale 1m. Note the coal chute has been adapted a number of times.
Inset: Westbourne Street road sign from cellar.

Pl 39. Area B. A lost street. Lloyd Street looking south. Scale 1m.
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and Westbourne Street (relating to No 11 Westbourne
Street), rectangular in plan and constructed of frogged and
unfrogged red house bricks, bonded with a light yellowish
brown, hard sandy mortar (Pl 38). The cellar was 4.4m
long (east to west), 3.6m wide and had a surviving depth
of c 1.60m. Access was by steps, situated in an extension
on its eastern side. One function of the cellar was indicated
by a coal-chute on its western, road frontage side, which
extended into the roadway by about 0.8m. The cellar was
floored directly on the natural chalk. Its fill consisted of a
thin layer of compacted coal dust and mortar overlain by
loose demolition rubble, which contained a significant find,
the street sign for Westbourne Street. It is notable that none
of the other buildings on these Lloyd Street frontages had
cellars (maybe suggesting that this structure was earlier
than the other buildings).
In Area B, further to the north a better-preserved set of
domestic remains was recorded (Fig 28). These overlay
some earlier industrial activity (primarily quarrying,
described above). Here, a section of Lloyd Street (just
south of its junction with the former Mill Lane) was
exposed, its original cobbles overlain by a tarmac surface,
with adjacent gutter, granite curb-stones and pavement (Pl
39). In addition, the foundations of two of the Victorian,
two up-two down terraced houses were uncovered on the
street’s eastern side (Nos 11 and 13; Pl 40), with a smaller
passageway leading east from Lloyd Street directly to the
north, beyond which the remnants of a further property (No

15) were partially revealed. The contemporary Ordnance
Survey maps indicate that the passageway was covered.
The properties would appear to represent typical modest
brick-built terraced houses of the period, constructed on
a similar plan, with front and back rooms and smaller
extensions to the rear for the kitchen and privy, though
here no clear indication of sanitation was evident, and the
Ordnance Survey suggests that there were small detached
privies to the rear of the plots, just outside of the investigated
area. The walls, mostly of frogged red or reddish-yellow
brick, were generally 0.25m wide (0.8ft), the front wall
slightly wider at 0.34m (just over one foot), and had no
foundations to speak of, merely set into trenches within
the subsoil. The maximum depth of the surviving walls
was about 1.0m. The houses extended 8.3m (c 25ft) from
the road frontage. The two rooms each measured 3.14m
(10.5ft) by 3.68m (12ft) (just over 11.5m2 in area), and
between the front and rear rooms was a transverse passage
(exactly 3ft wide), probably representing the position of
the staircase. The rear extensions were about half the
width of the property and extended a further 5.46m (18ft)
to the east. These were divided into a number of variously
sized compartments and some elements may have been
tacked on at a later date. The remainder of the rear area
was probably laid down to garden or courtyard with
properties undoubtedly separated by fences. Four evenly
spaced post-pits were present along the boundary between
Nos 11 and 13 Lloyd Street (see Fig 29). Generally, no

Pl 40. Details of Area B (looking west towards Lloyd Street). Scales 1m and 2m.
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Fig 29. Plan of Area B (1:100)

Fig 29. Plan of Area B (1:100).
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floors survived within the structures, but the front rooms
may have had sprung floors supported on short cross walls.
The front room of the northern property was later floored
in concrete (although this was also below pavement level).
Two back-to-back rectangular compartments against the
dividing wall between the front rooms represent the bases
of firestacks, but no other internal features had survived
demolition. Each property had footings for bay windows
facing the front; these may have been later additions as
they were mostly composed of yellow stock bricks and
not bonded with the masonry of the frontage walls. Some
bricks set into the pavement north of the window in the
northern house probably represent the base of brick front
steps.
Only fragmentary remains of domestic buildings
remained in other areas of the site, apart from on the Milton
Road frontage at the eastern edge of the site. The structures
were briefly examined at the eastern end of evaluation

trench T9. Brick foundation walls and a large brick-built
cellar associated with nineteenth-century properties were
exposed. The cellar was 3.7m (12ft) wide, 1.4m deep with
a brick floor and was backfilled with brick rubble and
other demolition material which included large fragments
of dressed stone. The size and weight of these fragments,
some up to 1m in length, precluded recovery and they
were recorded and photographed on site. Their origin is
uncertain, but they presumably derived from some nearby
(public?) building demolished in the post-war period.
Fragments of a rear room were recorded and there was a
circular brick-built well, 1.08m in diameter, presumably in
a rear garden or yard. Another well and a few nineteenthcentury pits were located in trench T10 to the south, also
situated in back gardens. Most, if not all of the Milton Road
frontage properties may have been cellared as there was
an indication of a cellar (not excavated) in TR11, at the
extreme south-east corner of the site.
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4
The finds and
environmental evidence
The struck flint

is likely that readily available raw material, such as that in
surface deposits or in exposures at the creek-side, acted as
the principal source.
This reworked source for the raw material is reflected in
the quality of the flint, which is variable. A number of pieces,
particularly those made using Bullhead flint, indicate good
flaking quality. However, evidence of thermal fractures is
also a common feature, and these flaws within the flint have
resulted in a number of pieces of irregular waste and a high
proportion of fragmentary cores.
There is no evidence for preferential selection of certain
raw material types for the production of certain objects.

Tania Wilson

Introduction
The archaeological fieldwork at Sittingbourne Paper Mill
produced an assemblage of 636 pieces of struck flint and
141 fragments of burnt, unmodified flint. The majority of
the struck assemblage was recovered from Area A, with the
remainder retrieved from nearby evaluation trenches TR 3
and TR 12.
The assemblage was recovered from some 114 contexts
representing a range of features and deposits. However,
most of the assemblage (510 pieces, 80 per cent of the
assemblage) was derived from post-prehistoric features.

The assemblage
The condition of the assemblage as a whole is mixed. Just
under half of the pieces (n287, 45 per cent) are unpatinated,
and the degree of patination on the remainder varies from
slight discolouration through to a uniform pale blue. A
small quantity of struck pieces (n10, 2 per cent) have
been burnt.
Overall 41 per cent of the assemblage is incomplete (261
pieces). Edge damage is also a common occurrence (58 per
cent, 366 pieces), this probably reflects the fact that much
of the assemblage was recovered from later features.
The composition of the assemblage is itemised in
Table 1.

Methodology
In general, the assemblage was hand-retrieved and bagged by
context. A quantity of very small debris was also recovered
from environmental samples (163 pieces). These pieces are
not included in the totals discussed in this report. Burnt,
unmodified flint was quantified and weighed.
All of the artefacts have been quantified, categorised
according to type and catalogued in detail. Each struck flint
was individually examined. Analysis involved recording
the degree of patination, breakage and raw material.
Technological attributes such as butt type, termination type,
hammer-mode and the presence or absence of platform
abrasion, were also noted. Complete pieces recovered
from prehistoric features and deposits were weighed and
measured, the method employed for the measurement of
flakes follows Saville’s recommendations (1980, 16). Cores
were categorised according to the number of platforms
following Clark and Higgs (1960, 216). The catalogue is
held with the site archive.

Blade
Chip
Flake
Flake, blade-like
Irregular waste
Core
Hammerstone
Fabricator
Notched flake
Retouched flake
Scraper
Total

Raw material
The site is situated on Chalk bedrock which was overlain in
places by deposits of Alluvium. The raw material selected
for use was principally black semi-translucent flint with
cherty inclusions. However, small quantities of grey-brown
and grey semi-translucent flint were also represented, in
addition to Bullhead flint (Shepherd 1972). The cortex, where
present, was invariably hard and weathered. In addition, one
piece with ‘chatter’ marks was represented. On this basis, it

101
2
409
57
25
29
2
1
5
1
4
636

Table 1. Struck flint: assemblage composition.

Prehistoric features and deposits
Some 137 struck flints were recovered from features and
deposits thought to be prehistoric in date (Phase 1).
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Fig 30. Worked flint. Scale 2:3.
Fig 030. Worked flint. Scale 2:3.

Organic deposits (context 2118, group
21 and group 23)

blades (n9) and 38 per cent of flakes (n34) are incomplete.
Black, grey and grey-brown flint is all represented.
Flakes form the majority of this assemblage, but narrow
blade-like flakes and blades are also represented. A small
amount of irregular waste was also recovered. Hard
hammer percussion appears to have been used exclusively
for the production of flakes and blades. Of those with intact
striking platforms, platform abrasion is present on nineteen
flakes (49 per cent), one blade-like flake (17 per cent) and
nine blades (69 per cent). Plain, cortical or unmodified
striking platforms form the majority (69 pieces, 91 per
cent), with just five dihedral (6 per cent) and two faceted (3
per cent) examples represented.
Three cores were recovered from this feature, two are
fragmentary and one is unclassifiable.

A series of organic deposits comprising light to mid, greyish,
yellowish brown, soft clayey silt (G23) sealed by dark
greyish brown to black and organic silty clay (context 2118
and G21) produced the largest single group of struck flint
(Table 2).
Blade
Flake
Flake, blade-like
Irregular waste

2118, Group 21
19
74
9
4

2118, Group 23
0
4
3
0

19
78
12
4

Core

3

0

3

Total

109

7

116

Other prehistoric features (groups 28
and 29)

Table 2. Organic deposits assemblage composition.

A small assemblage was recovered from three shallow features
(G28) comprising; a single flake from [1411], two flakes from
[1425] and, two pieces of irregular waste, three flakes and one
burnt unmodified flint from [1427].
The ditch or gully terminus [1480] (G29) produced just
two flakes.

A small group of seven struck flakes and two burnt
unmodified pieces was recovered from the earliest of these
deposits (G23). All of the struck pieces have a degree of
patination and, where it could be determined, black flint
was used. Five pieces have edge damage and one piece is
incomplete.
The majority of the struck flint recovered from these
deposits was, however, collected from the upper brown/
black deposit (2118 & G21). An assemblage of 109 struck
flints and fifteen pieces of burnt unmodified flint was
recovered from this deposit. The condition of the struck
flint is mixed with the majority being patinated (n96, 88 per
cent), two struck flakes are burnt (2 per cent) and fifty-one
(47 per cent) have edge damage. Forty-seven per cent of

Medieval and later features
As noted above, the majority of the struck flint was recovered
from features and deposits which post-date the prehistoric
period. This group generally reflects the assemblage
recovered from the prehistoric features in both composition
and condition. Two hundred and thirty pieces are patinated
(46 per cent), eight struck pieces have been burnt (2 per cent)
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and 304 pieces have edge damage (61 per cent). Sixty-three
per cent of blades (52 pieces) and 42 per cent (158 pieces)
of flakes are incomplete.
Some twenty-six cores were collected from features
associated with the later phases of activity. Ten cores are
fragmentary and two unclassifiable. Overall the cores types
are diverse. Three examples with a single striking platform
were recorded, one of which was used for the production
of blades (Fig 30, 1). One further blade core, a bipolar
example, was also recovered (Fig 30, 2). The remainder
of the cores had two or more platforms and were used for
flake production. One crested blade and one core trimming
flake were also represented. Two flakes detached from
hammerstones were also recovered.
A small assemblage of retouched pieces, representing
just 2 per cent of the overall assemblage, was recovered.
All of the retouched pieces were recovered from postprehistoric deposits. This group includes one incomplete
possible fabricator (Fig 30, 3), five notched flakes and one
retouched flake. A total of four scrapers were collected, two
are end retouched (Fig 30, 3 and 4), one of which has been
fashioned through secondary working of a patinated flake.
In addition to the retouched pieces, two blades and three
flakes display possible utilisation damage.

Despite this, it is unlikely that the material has moved any
great distance. Evidence from discoveries made in the wider
region suggest that the area around Milton Creek may have
acted as a focus for activity during the Mesolithic, Neolithic
and Bronze Age periods. Riverine localities, such as the creek
area, would have provided important resources throughout
this time. Small assemblages of Mesolithic date have been
recorded at The Meads (Wilson 2010), c 1.25km north-west
of the site, and at Kemsley (Scott 2006) situated c 2km to
the north. A larger assemblage of this date comprising axes,
cores and waste flakes is recorded at Milton Regis (Wymer
1977). Evidence suggests that human use of the Milton Creek
area evolved through the Neolithic and Bronze Age periods.
The discovery of a possible Neolithic logboat is recorded
c 2.75km north-east of the site (HER No. TQ 96 NW 12).
At the Meads, a Neolithic and Bronze Age monumental
landscape developed (Wilson 2014) and a middle to late
Bronze Age settlement is recorded at Kemsley (Diack 2006).
The assemblage suggests two potential phases of early
activity within the locality. The earliest activity was probably
limited, transitory activity during the Mesolithic or early
Neolithic period. By the later Neolithic to early Bronze
Age period, the assemblage suggests an increase in activity
characterised by the exploitation and working of locally
available raw material. The recovery of several cores and
other debitage, suggests that flintworking was probably
taking place within the locality. Few formal tools were
recovered, and a larger proportion of retouched pieces would
be expected if a settlement was represented. However, it is
not inconceivable that the study area might be located on the
periphery of such a settlement.

Discussion
Most of the struck flint assemblage is fairly undiagnostic in
terms of date. The earliest piece is probably the bipolar blade
core which suggests a Mesolithic or early Neolithic date.
Whether any other pieces can be attributed to this date is,
however, difficult to establish with certainty. Potentially some
or all of the blades, the crested blade and the other blade cores
may be associated.
Overall, evidence for blade production is relatively limited
and the majority of the assemblage indicates an industry
with a preponderance towards flake production. During the
Neolithic period and into the Bronze Age there is a shift from
blade production to that of flake production, leading to blades
being less-well represented in later assemblages (Ford et al
1984). The diversity noted within the core assemblage also
supports a later date. However, there is some evidence for
core preparation and trimming, which suggests an emphasis
on the controlled production of regular flakes and blades
rather than poorer quality flintworking patterns observed in
the later Bronze Age. Few typologically diagnostic tools were
recovered, of which the possible fabricator may be indicative
of an early Bronze Age date. On balance, therefore, a late
Neolithic to early Bronze Age date range is suggested.
In light of the provenance of the assemblage, it is worth
considering further the distribution and condition of the
flintwork. Aside from the residual material, the assemblage
recovered from the prehistoric features and deposits displays
a high level of breakage and damage coupled with a mixed
range of patination. This would suggest that this material
is not in its primary context. It is likely therefore that the
flintwork is derived from elsewhere, perhaps being washed
downslope (see p 95 for further discussion of this aspect).

Prehistoric pottery
Barbara McNee

Nine sherds (deriving from environmental samples) weighing
18g, and with a mean sherd weight of just 2g were recovered
from archaeological investigations at Sittingbourne Paper
Mill. The pottery is in poor condition, with high levels of
abrasion on both the edges and interior and exterior surfaces
of all sherds.
This ceramic phase has been tentatively identified as late
Bronze Age, and this is represented by coarse flint-tempered
undecorated body sherds which suggest a late Bronze
Age post Deverel-Rimbury date range of approximately
1100–800 BC. Even though some of the ceramics derive
from prehistoric deposits G21 the majority are likely to be
residual.

The post-Roman pottery
Luke Barber

Introduction
The evaluation and subsequent excavation recovered 630
sherds of post-Roman pottery, weighing 15, 229g, from
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No/weight
g

Average sherd
size

Number of different
fabric groups

Early medieval (EM fabrics)
12th to mid 13th century

216/2260g

10.5g

Early post-medieval (PM fabrics)
early 16th to mid 18th century

7/171g

24.4g

Late post-medieval (LPM fabrics)
mid/late 18th - mid 20th century

407/12,798g

31.4g

Local
Regional
Imported
Local
Regional
Imported
Local
Regional
Imported

Period

7
1
2
1
2
0
2
13
0

Approximate number of contexts
dated to each period*
45

3

9

* excludes unstratified/ mixed contexts and intrusive/ residual material.

Table 3. Characterisation of pottery assemblage by period. (No./weight in grams). NB. Totals include all residual/intrusive and unstratified material.
Local equates to Kent wares; Regional to other English wares.

sixty-six individually numbered contexts. The assemblage
is primarily composed of medium-sized sherds (to 50mm
across) though larger sherds are also present (ie to c 200mm)
in a few, usually later, deposits. Most sherds do not show
extensive signs of reworking. The overall site assemblage
is characterised in Table 3 in order to demonstrate the
chronological spread of the material. Two main peaks
of activity are clearly represented: the twelfth to early
thirteenth century and the nineteenth century. The exact
division between periods is sometimes approximate with
some fabrics merging across imposed chronological
boundaries. On the current site this is most notable with
a few of the early and late post-medieval earthenware
sherds. The assemblage has been fully quantified (number
of sherds/weight/estimated number of vessels) by fabric
and spot dated for archive, with the data being input into
an excel database. Fabrics have either been referred to
using common names (post-medieval) or Canterbury fabric
codes (medieval).

ditch S1007, fill [1006] (G4) and twenty sherds from ditch
S1135, fill [1133] (G11). The vast majority of early medieval
deposits produced under five sherds apiece. As such close
dating, and the establishment of the degree of any residuality
are difficult. However, context and group assemblages are
generally composed of the same limited range of fabrics,
all of which could have been in contemporaneous use. The
assemblage is broken down by fabric in Table 4.
The assemblage is dominated by the local shelltempered ware EM35 that spans the mid eleventh to
twelfth centuries. However, the vast majority of rim sherds
present suggest a date range of the mid to late twelfth
century rather than earlier. These include expanded types
from the earliest medieval features (eg G15 and G44) (eg
Fig 31, 3 and 4). A 4g fragment from a beaded flaring
rim in ditch S1193 (G55) and thumbed thickened everted
rims from ditches (G11) and pit S1149 (G19) could be
of the first half of the twelfth century but that from G11
appears alongside later forms so could be an old/residual
vessel. The remaining rims are of expanded or bulbous
club types more typical of the mid twelfth to early
thirteenth centuries. Although cooking pots dominate the
EM35 assemblage there are a few bowls and at least one
curfew represented (Fig 31, 2 and 3 respectively). The
Sandy-Shelly EM36 fabric, also probably of local origin,
is poorly represented. Unfortunately, no feature sherds in
this fabric are present but its insignificant numbers may
have a chronological significance as generally this type
supersedes EM35 in the later twelfth to early thirteenth
centuries elsewhere.
Other Kent wares include a scatter of EM4 cooking
pots and at least one jug with incised wavy line decoration
under a green glaze (G19), the two sherds of oxidised
EM1 (both from ditch G79) and the sherd of EM21 from
G88. The latter sherd is from a cooking pot with beaded
squared flaring rim that could easily be of the early/mid
twelfth centuries, though this fabric is not thought to date
before c 1125/50 (Fig 31, 1). The scatter of EM29 and
EM30 sherds would be in keeping with a twelfth-century
date and certainly the simple and thickened flaring rims
represented would be comfortable in the late 11th to mid
twelfth centuries (G88 and pit S1443, G90). Certainly, the

Periods and fabrics
Early medieval: twelfth to early
thirteenth century
The assemblage of this period consists of 216 sherds,
weighing 2260g. Some forty-five individual contexts have
been spot-dated to the period using the pottery though the
medieval assemblage was actually recovered from fiftyfour different deposits in total (the difference representing
residual sherds). Although there are a few somewhat
abraded sherds, the vast majority are of unabraded pieces
of a reasonable average size. The smaller sherds are more
the result of the low-fired nature of the local wares rather
than a sign of significant reworking. It would appear that
the associated occupation site must be situated close to
Area A as generally the overall density and condition of
the pottery is not usual for manuring at distance from the
source. Unfortunately, the majority of contexts produced
only bodysherds and individual context groups are usually
small, the two largest being a mere twenty-seven sherds from
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Code
EM1 type
EM4
EM21
EM29
EM30
EM35
EM36
EM27
EM38
M19
Totals
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Expansion
Canterbury-type Sandy Ware
West Kent Fine Sandy
West Kent Fine Sandy with shell and sparse grits
Fine Sandy with rare shell/flint
Coarse Sandy with Flint
N/W Kent Shelly
N/W Kent Sandy-Shelly
London Ware
North French Fine Sandy Whiteware
Rouen-type Ware

No
2
7
1
9
11
148
5
31
1
1
216

Weight g
11
35
19
73
69
1831
26
192
2
2
2260

ENV
1
6
1
8
8
77
5
15
1
1
123

Table 4. Early Medieval Assemblage.

small assemblage of five sherds from pit [1443], consisting
of EM29, EM30 and EM35 sherds, is the best candidate for
an early/mid twelfth-century feature on the site.
Non-local wares are totally dominated by glazed EM27
jugs from London: at least fifteen different vessels are
represented in the assemblage (a significant 14.4 per cent
of the early medieval assemblage by sherd count). It is
therefore clear that although the local shelly wares were
sufficient for the kitchen, better quality pottery had to be
brought to Sittingbourne. The EM27 jugs are a mixture of
reduced and (mainly) oxidised vessels with a wide range
of decoration. This includes simple clear or green glazing
(Fig 31, 5), white slipped lines, combing and rouletting,
sometimes on applied strips. The latter type mimics the
decorative style found on contemporary jugs from Rouen.
As such, although many of the EM27 London Ware sherds
could be from as early as c 1140/50, the presence of the
Rouen-style decoration on some suggests these vessels
are more probably of the later twelfth to early thirteenth
centuries. Just one tiny sherd from an actual Rouen jug
is present in ditch S1049 (G4) as well as a similarly tiny

sherd of probable EM38 North French green glazed jug
from pit S1149 (G19). Despite the small size of these
imported wares they constitute 0.9 per cent of the early
medieval assemblage by sherd count: not an unreasonable
proportion and their presence certainly demonstrates the
site was reasonably well connected.
Although individual context groups are notably
small, quantities become marginally more respectable if
assemblages are quantified by group. As such the three most
significant group assemblages are summarised in Table 5.
All three groups are dominated by the local EM35 fabric
and have significant amounts of EM27 London Ware. The
latter suggests all are unlikely to date to before the mid
twelfth century and the presence of the M19 Rouen sherd
suggests G4 to be toward the latter part of the century. G11
is very similar in make-up, but G7 includes a number of
other fabrics. Whether these are residual or not is uncertain,
though they needn’t be. Overall these groups, and indeed
the rest of the assemblage, suggest that activity at the site
ceased at the end of the twelfth century or early in the
thirteenth. Although the ceramics suggest the onset of

1
3

4

5

2
Fig 31. Pottery. Scale 1:4.
Fig 001. Pottery. Scale 1:4.
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Fabric
EM29
EM30
EM35
EM36
EM27
M19
Totals

G4
No/weight g

Type

27/564g

Cooking pots x4; curfew x1

3/20g
1/2g
31/566g

Jug x3
Jug x 1

The development of an industrial site from prehistory to present

G7
No/weight g
1/14g
5/12g
15/108g
1/5g
2/4g

Type
Cooking pot x1
Cooking pot x1; unknown x2
Cooking pot x5; bowl x2; unknown x2
Unknown x1
Jug x2

24/143g

G11
No/weight g

Type

24/229g

Cooking pot x12; unknown x1

20/147g

Jug x4

44/376g

Table 5. Groups 4, 7 and 11 pottery.

Early post-medieval: mid sixteenth to mid
eighteenth century

significant refuse disposal in the mid twelfth century, the
associated ditches were probably dug in the late eleventh or
early twelfth century. This would allow for a period of use
when the ditches were regularly maintained and de-silted
and account for the scatter of potentially late eleventh- to
mid twelfth-century rim forms, refuse and silt accumulation
normally being a sign of slackening field management
and the onset of abandonment. Even considering this,
the period of medieval activity was quite brief. However,
whether this is the result of abandonment of the land, the
associated settlement shifting to another focus or a change
in agricultural economy is uncertain.

The early post-medieval assemblage consists of just seven
sherds (171g: Table 3), all of which apart from one sherd was
recovered during the evaluation. The evaluation material is
essentially of eighteenth-century date and probably relates
to the first mill. Local glazed redware was recovered from
contexts 531 (topsoil S2112) and 832 (a fill of quarry F833)
(a jar and a bowl respectively). Context 107 (a fill of quarry
F108) produced a small piece from a mid eighteenth- to
early nineteenth-century tin-glazed earthenware ointment
pot and context 605 (topsoil S2112) a sherd from a mid
eighteenth-century London stoneware tankard. The only
sherd from the main excavation consists of a glazed redware
sherd from ditch G2.

Illustrated sherds (Fig 31)
1.

Cooking pot with externally beaded squared flaring rim.
Dark grey core with mid/dark brown-grey surfaces. Slight
external sooting. EM21. Fill [1120], Set [1553], G88.
2. Curfew with flanged edge and wide strap handle with raised
thumbed edges. Low thumbed strips on the upper surface
radiate out from the handle. Dark grey/black core with dull
brown/dark grey patchy surfaces. Internally sooted. EM35.
Fill [1006], Set [1007], G4.
3. Large bowl with down-turned expanded rim. Thumbed
decoration around the rim top. Mid grey core with dull
orange-brown surfaces. Externally sooted. EM35. Fill
[1146], Set [1149], G19.
4. Cooking pot with down-turned expanded/club rim. Mid grey
core with dull orange-brown surfaces. EM35. Fill [1146], Set
[1149], G19.
5. J Jug with an out-turned rim. Dull orange throughout. Patches
of clear/green glaze externally. EM27. Fill [1133], Set
[1135], G11.
Ware
Local unglazed earthenware
Local glazed red earthenware
Midlands/Sunderland slipware
Yellow ware
English stoneware
Blue stoneware
Refined red earthenware
Pearlware
Pearlware (transfer-printed)
Refined whiteware
Refined whiteware (blue transfer-printed decoration)
Refined whiteware (black/brown transfer-printed decoration)
Refined whiteware (red/green etc transfer-printed decoration)
Refined whiteware (polychrome transfer-printed decoration)
English porcelain
Totals

Late post-medieval: mid eighteenth to mid
twentieth century
The late post-medieval period produced 407 sherds, weighing
12,798g. Although numerically a larger assemblage than the
early medieval one it came from far fewer different contexts:
just nine being spot-dated to this period. This obviously
means the context groups are considerably larger. Certainly,
the size and unabraded nature of the sherds suggests they
have not been subjected to any significant reworking. This,
and the presence of numerous refitting sherds, would be
very much in keeping with the type of context that produced
No
15
2
1
6
8
1
3
83
3
88
57
29
41
1
69
407

Table 6. Late post-medieval assemblage.
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Weight g
285
42
28
265
1241
22
175
2803
143
2844
2099
548
1292
23
988
12,798

ENV
8
2
1
5
8
1
3
9
3
38
31
10
10
1
25
155
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Fabric

Set 1061 (pit) (Fill 1060)
Spot date c 1860-1880
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Set 1059 (pit) (Fill 1058)
Spot date c 1870-1900

Unglazed earthenware
Yellow ware
English stoneware
Blue stoneware
Pearlware plain & hand painted
Pearlware transfer-printed
Refined whiteware

7/1029g
Chamber pot x2
1/103g Plate x1

Refined whiteware
blue transfer-print
Refined whiteware
black/brown transfer-print
Refined whiteware
red/green etc transfer-print
Refined whiteware
polychrome transfer-print
English porcelain

Totals

7/350g
Chamber pot? X1
15/986g
Bowl x1; cup x1; ewer x1; WC handle x1; ladle x1;
preserve jar x1; plate x2; lidded paste pot x1; ?jug x1
10/565g
Plate x4; funnel/strainer x1
4/120g
Cup x1; plate x1
4/382g
Chamber pot x2; jug x1; saucer x1

1/28g Bowl x1
1/63g Saucer x1

8/225g
Cup x2; egg cup x1; lid x1; ?candle snuffer x1

10/1223g (ENV 5)

48/2628g (ENV 27)

Set 1063 (pit) (Fill 1062)
Spot date c 1870-1900
13/244g
Flower pot x6
2/29g
Jug x1
3/574g
Bottle x1; blacking bottle x1; preserve jar x1
1/22g
Jug x1
69/1424g
Bowl x2; chamber pot x2; jug x1; ?jug x1
55/1195g
Bowl x2; cup x1; preserve jar x3; plate x3; ? X3
35/1157g
Wash basin x1; cup x1; mug x2; plate x10;
saucer x1
21/319g
Plate x1; saucer x3
33/723g
Chamber pot x1; saucer x1
1/23g
Mug x1
51/533g
Cup x7; egg cup x2; palette x1; plate x1; saucer
x2
284/6243g (ENV 64)

Table 7. Late post-medieval pottery assemblages. (Number/weight in grams followed by (ENV of different forms) ? – uncertain form.

them. A breakdown of the assemblage by ware is given in
Table 6. None of the types are particularly unexpected, a
typical nineteenth-century domestic range being represented.
Most of the assemblage was recovered from one of
three brick-lined cess pits situated in the rear yard areas
of the terraced houses possibly built in the 1870s (Group
1). Although unremarkable in isolation, these groups are of
somewhat more interest in that they can probably be related
to the mill-workers who occupied these dwellings (but see
discussion p 107–8). As such the assemblages are fully
quantified in Table 7.
Despite their close proximity the three groups show a
significant degree of variation in both assemblage size and
composition. This is most marked between those of pit
S1061 and the other two. Whereas pit S1061 has a small
assemblage of ceramics, it has a considerable collection of
clay tobacco pipes. The other two pits contain only small
quantities of pipes but the ceramic assemblage from S1063
is considerably larger than that from S1059. Surprisingly
none of the pits produced sherds of local glazed redwares.
This is probably the result of the rapid decline in this
ware during the early/mid nineteenth century when
mass-produced industrialized wares began to be cheaply
distributed around the country by the new railways. As such
their absence is in keeping with the later date of the groups.
Overall eight different chamber pots are represented in
the three different pits. Although this would be very much
in keeping with them being cess pits, it is quite clear that
these features were also receiving a mixture of kitchen,
dinner and tea wares.

The assemblage from pit S1061 is disappointingly
small and as such somewhat difficult to interpret.
Although the quantity of clay pipes would be in keeping
with an inn assemblage, there is nothing to confirm that
in the ceramics. The best part of a pearlware chamber pot
with blue sponged decoration is accompanied by dinner/
tea wares including a porcelain saucer with festive saying
(‘Compliments of the [Season]’), a plate with an English
landscape scene and a bowl with purple ivy pattern around
its rim. As such the ceramics are essentially domestic in
nature.
The somewhat larger group from S1059 produced
the remains of three chamber pots. One has a green bird
transfer-print, the other a purple dendritic/seaweed sheet
pattern and the old pearlware example had what appears
to be a humorous rhyme (too little survives to decipher it),
complete with what may have been a moulded frog on the
interior. The ewer, with its red rim-edge line, is another
type related to sanitary activity, in this case washing, and
there is a refined whiteware water closet pull handle too.
The absence of kitchen wares is quite marked though
there are a couple of vessels that were purchased for
their consumable contents. Both of the latter are in plain
refined whiteware and include a complete (376g) 87mm
diameter (95mm tall) preserve jar (for jam/marmalade
etc) and the base of a lidded pot for paste or bear’s grease.
The remaining sherds relate to dinner and tea wares. The
blue transfer-printed vessels consist of a complete funnel
with a continental landscape design and nine sherds from
four different plates with the Asiatic pheasant pattern.
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These carry the initials of Skinner & Walker of the
Stafford Pottery, Stockton-on-Tees, Yorkshire, dated 1870
to c 1880 (Godden 1991). The brown transfer-printed
cup has a foliage pattern and the plate a brown Chinesetype landscape, but neither have makers’ marks. The
green transfer-printed wares include parts of a jug with
bird design and a saucer with foliage sheet pattern. The
small assemblage of porcelain includes a plain eggcup,
a possible candle snuffer with gold lustre lines and a cup
with purple sprigged flowers/thistles. Certainly there is
nothing in this assemblage that would be out of place in a
working class household of the period.
The assemblage from pit S1063 is much larger than
the others (Table 7) although it is of the same general
date. However, there are some notable differences in the
composition of the group. For example, this assemblage
produced the remains of horticultural wares (though
admittedly the flower pots may well have been used in
the kitchen for growing herbs etc). There is also some
Bristol glazed English stoneware present. One of these
consists of a complete (72g) small preserve jar, 46mm in
diameter by the same tall, the other a complete (497g)
134mm tall blacking bottle (with 54mm diameter rim and
60mm diameter base). The latter is stamped ‘DOULTON
// LAMBETH’ near its base, a type dated to 1858 – 1891
(Whittingham 2005, Type 4). There are also the remains
of three further preserve jars in refined whiteware, all
with string-grooves below the rims. One of these is plain,
while the other two have close-set vertical ribbing. The
yellow ware jug may also have been something used in
the kitchen. The sanitary wares include two late pearlware
chamber pots with blue sponged decoration, a decorative
type common in lower class households, and a purple
transfer-printed example with Continental landscape.
There is also a small fragment from a blue transfer-printed
wash-basin.
The dinner and tea wares once again dominate the
group. There is a scatter of late pearlware, including a
bowl with mocha decoration, but the bulk of the finewares
are of refined whitewares. The blue transfer-printed wares
include single plates with Willow-type, Wild Rose and
Continental landscape patterns as well as the remains of
six side plates (160–180mm diameter) with mis-matched
pale Asiatic pheasant pattern. Only one of the latter is
marked: the ‘G & Co’ equating to George Grainger of
Worcester who added ‘Co’ from 1850 until the end of
production in c 1902 (Godden 1991). The black transferprinted wares include a near complete 180mm diameter
side plate with Asiatic pheasant design (the HB & Co
maker’s mark is uncertain) and a saucer with ‘moss/
foliage’ sheet pattern. The two brown transfer-printed
saucers have ivy and floral designs and the green transferprint example has an ivy design. There is also a mug with
polychrome transfer-print but unfortunately too much of
it is missing to decipher its text. The refined whitewares
include a number of plates and bowls with the typically
later nineteenth-century blue or red rim-edge lines
common on working-class assemblages.

Pit S1063 also contained a notably large proportion of
English porcelain, perhaps suggesting a household that
had a little more means. The vessels are mainly concerned
with tea, though there are eggcups too, as well as a small
34mm diameter dished palette for cosmetics or artists’
paint. Decoration on the porcelain is of basic type –
typically consisting of gold gilt lines. The material includes
two souvenir vessels, one a cup with brown overglaze
printed pier scene with green highlights (of Margate),
the other an egg cup with black overglaze printed beach
scene with blue/yellow/orange highlights (of Whitstable).
The presence of these vessels clearly demonstrates the
somewhat localised nature of holidays/days out that were
enjoyed by some of the inhabitants. Having said that the
poorest of the workers would probably not have travelled
even that far and if they had, are unlikely to have had the
money or inclination to splash out on even low-quality
souvenirs.
Taken together these three assemblages show all the
hallmarks of working class households. The ceramics
are generally of low quality, the decoration is frequently
non-existent, basic or of cheap simple types and there
is no evidence that table and tea ware was purchased
in matching sets. When these are compared with the,
admittedly slightly earlier, working class assemblages
of the 1850s from similar terrace-related cess pits in
Shoreham the Sittingbourne workers appear to have been
the worse off (Barber 2011).

Clay tobacco pipes
Luke Barber

The archaeological work at the site recovered 192 pieces
of clay pipe, weighing 1187g from twelve individually
numbered contexts. The total consists of eighty-seven stem
fragments and a notable 105 bowls or fragments thereof.
The vast majority of the assemblage consists of fresh pieces,
often long stem fragments and complete unabraded bowls.
As such the material appears not to have been subjected to
any notable reworking, but considering the majority were
recovered from brick-lined cess pits this is not surprising.
The assemblage has been fully listed for the archive on pro
forma, with that data being used to create an excel database
as part of the digital archive.
All of the pipes are of the nineteenth century and certainly
there is nothing that need be before 1850. Bowl types are
limited to AO28 (type), AO29 and AO30 (Atkinson and
Oswald 1969) but this traditional classification of bowls
is too simple for the second half of the nineteenth century
as there was such a wide range of variation in form and
decoration. As such it is only used where exact form
matches are present.

Pit S1061
The vast majority of pipe fragments were recovered from
a single feature: brick-lined cess pit S1061, fill (1062)
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Type 1

Type 4A

Type 3

Type 4B

Type 5A
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Type 5B

Type 6

Type 7

Type 8A

Type 8B

Type 9

Fig 32. Clay pipes. Scale 1:2.
Fig 001. Clay pipes. Scale 1:2.

Catalogue (Fig 32)

(G1). This pit produced 153 pieces, weighing 1036g, and
is a very significant group of clay pipes of the second half
of the nineteenth century for the Sittingbourne area. It is
important not only for the range of types represented, but
their association within a single pit and the probable linkage
with working class mill-workers. The group contains sixty
stem fragments with bore diameters ranging between 1.2
and 1.8mm. These include six plain and five moulded
mouthpieces. Overall, if the stem fragments that are still
attached to the bowls are considered, the pit produced a
combined length of 6993mm of stem. All are fresh, with
some fragments measuring nearly 200mm long each. Some
ninety-four different pipes are represented. The bowls, which
have all been clearly smoked, can be divided into eighteen
main types (with an additional three sub-types). These are all
illustrated in Figs 32–33 and summarised in the catalogue.
One type has not been included as too little of the pipe was
present to be certain of type/decoration, though it would
appear to be in the form of a barrel.

Type 1. Plain church warden pipe with spur. Incuse stamp on
top of stem ‘W. SOUTHORN & Co // BROSELEY 11’.
This equates to William Southorn & Co of Broseley,
Shropshire, working c 1850–1900 (Atkinson 1975, 85).
Type 2. Plain pipe with moulded ‘flower’ either side of squared
spur.
Type 3. Plain pipe with squared spur.
Type 4a. Pipe with leaf decorated seams, crude milling and
makers initials ‘W//W’ on the spur. Some slight
differences in size suggest two different moulds were
used for this type. Probably a product of William
Well(s) of Sittingbourne. Little is known of this maker
apart from his listing in a directory of 1845 (Oswald
1975).
Type 4b. As Type 4a but with a crude row of moulded beading
below milling.
Type 5a. Fluted pipe with leaf decorated seams and moulded
gridded squares either side of squared spur.
Type 5b. Fluted pipe with crude leaf decorated seams and
moulded flower either side of squared spur.
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Types 4a and 4b are of forms common before 1850 and, if
the maker is indeed Wells of Sittingbourne, he is known
to have been working in 1845. How long he continued
to work, perhaps using somewhat older style moulds, is
uncertain, but these traditional simple pipes are likely to
have still been popular in the earlier part of the second
half of the century and it is not impossible Wells was
producing them into the 1870s. Further historical research
on this maker will hopefully provide more information
but to date he has proved elusive (Brian Boyden, pers
comm). Despite this the general nature of the assemblage,
particularly considering the decorative types, suggests
a deposition date between c 1860 and 1880 is perhaps
more likely and, if the terraced houses the pit served were
indeed built in the 1870s, a deposition date toward the end
of this range is suggested.
Although there is a notable quantity of decorated pipes
in the pit, the majority consist of plain, or relatively plain,
types that would have been the cheap mainstay for the
smoking population. On the whole the current assemblage
consists of quite crudely formed cheap pipes that would
be very much in keeping with a working class assemblage.
What is perhaps more unusual is the quantity of pipes
represented in this one pit. The numbers and range is the
sort one may expect from a social establishment rather
than a domestic house, though there is nothing in the
ceramics assemblage to back up such a suggestion. If the
material is from a single household it must certainly have
contained more than one heavy smoker.

Type 6. Plain AO30 bowl with flattened/trimmed seams.
Type 7. AO30 bowl with crude leaf decorated seam (extending
onto the stem). The stem has an incuse stamp of ‘I.
BOURN[E] // [CA]NTERBURY’ which equates to
Isaac Bourne, probably working as a pipe-maker in the
1860s to 70s (Brian Boyden, pers comm).
Type 8a. AO30 bowl with fine leaf decoration on front seam
only, extending to the start of the stem.
Type 8b. AO30 bowl with fine leaf and acorn decoration on front
seam only.
Type 9. Bowl decorated with ribbing on lower half and start of
stem, with oak leaf garland running around top of bowl.
Slightly brown stained.
Type 10. AO30 bowl with simple moulding extending onto stem.
Type 11. AO30 bowl with crude leaf decorated seams, stippletextured surfaces around rows of moulded dots.
Type 12. AO30 bowl with stipple-textured surfaces around leaf
and berry garlands on lower two thirds. Moulded leaf
running along base of bowl.
Type 13. Bowl fragment with crude leaf decorated outer seam
and Prince of Wales feathers on back of bowl. Orangebrown stained.
Type 14. AO30 bowl with crude leaf decorated seams and ship
and anchor design.
Type 15. AO29/30 bowl in form of acorn, with crude leaf
decorated seams on its upper half and acorn-shaped
spur.
Type 16. Bowl with heavy moulded beading on seams (copying
Briar types?) and ship and anchor design.
Type 17. Briar-type bowl with crude leaf decoration on rear
seam and beaded ridge down front seam extending onto
stem.
Type 18. Briar pipe bowl with raised band down seams.

The quantity of the different types within the assemblage
is markedly varied, with many being represented by a
single example, while others are notably well represented
(Table 8).
The exact date of deposition is uncertain as most
types could easily be of the 1850s onward, particularly
considering the few makers represented. Certainly, the
Type
1
2
3
4a
4b
5a
5b
6
7
8a
8b
9
10
11
12
13
14
15
16
17
18

Number of pipes
1
1
3
16
14
2
1
2
1
18
4
5
2
1
1
1
1
14
3
1
1

Pits S1059 and S1063
These two brick-lined cess pits, although lying adjacent
to pit S1061, have notably small assemblages of clay
pipes, though larger groups of ceramics. All the material is
however, once again in fresh condition. Pit S1059 produced
just three pieces weighing 18g. These consist of a fragment
of fluted bowl, a Type 4 William Wells bowl and an 86mm
long stem fragment. Pit S1063 produced just five pieces
weighing 38g. These are composed of two stem fragments,
a Type 8b bowl and two types not represented in pit S1061.
These are listed below.

Comment

Two different moulds

Catalogue (Fig 33)
Type 19. Bowl in form of cylindrical tankard. Slight grey
staining on one side.
Type 20. Bowl held by claw pattern.

Possibly all same mould
Possibly all same mould
Two different moulds?

Although these assemblages are too small to draw any
significant conclusions from them, they do not appear to
be significantly different in date from that in pit S1060.
The associated ceramics would certainly be in keeping
with a date between c 1870 and 1900. The only other clay
pipe finds of note consist of a stained Type 4a pipe and
Type 18 Briar from the clay in the mill pond or stream
deposit (G87) and some burnt and stained intrusive pieces
from black layer (1241) (G21). These include a plain
AO30 bowl and two Briar pipes, including one with incuse

Possibly all the same mould
Possibly all the same mould

Table 8. Quantities of different pipe types in tank S1061.
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Type 10

Type 11
Type 12

Type 13
0

5 cms

Type 14

Type 16

Type 15

Type 18

Type 17

Type 19

Type 20

Fig 33. Clay pipes. Scale 1:2.
Fig 002. Clay pipes. Scale 1:2.

stamped ‘BURNS // CUTTY’ on the stem. All would be in
keeping with a later nineteenth-century date.

liquids (6), a set of eleven very small colourless cylindrical
bottles for medicines or cosmetics (8–18), the bottle of
hair restorer (19), the cream jug (20), two colourless
drinking vessels known as ‘rummers’(21–22), fragments
from a painted ‘milk glass’ bottle (23), an oil lamp (24),
a complete glass shelf support (25), two chemists’ bottles
with moulded writing on the sides (33–34), a fragment of
moulded opaline glass probably from a small decorative
box (35) and a bright green stopper from a perfume
bottle (36). These were accompanied by a variety of less
distinctive medicine bottles and apothecary jars.
The bottle of hair restorer (19) is mould-blown cobalt
blue bottle with double-coil rim and concave ovoid base.
“H C GALLUP” is written on one edge and “LONDON”
on the other, and the vessel dates to c 1870–1900.
The cream jug, a contender for the earliest item in the
assemblage, is a colourless mould-blown vessel, with
classic scalloped rim rising towards the missing spout, a
matching scalloped pedestal base, and a series of ovoid
ridges motifs around the side. It dates to c 1840–1850.
The rummers (21–22) are of a plain type sometimes
described as ‘pub rummers’, and date to c 1850–1870.
One story says that the type was originally associated with
rum and hot toddies of rum, water, spices and sugar in
the eighteenth and early nineteenth century, but the more

Glass

Rose Broadley
The glass from Sittingbourne Paper Mill is a delightfully
diverse assemblage of late nineteenth- and early twentiethcentury pieces. Highlights include a bottle for ‘Kruschem
salts’ (51) 83 and another for hair restorer (19), a jug
for pouring cream (20) and the remains of a glass dish
commemorating Queen Victoria’s Golden Jubilee in 1887
(4). There is an intriguing mixture of domestic glass ware
and glass of a more pharmaceutical nature. Although in
theory all of the glass could feasibly have been used in
a domestic setting, the quantity of bottles for medicines,
toiletries or cosmetics in one small area would be very
surprising for a purely domestic environment.
The majority of the glass came from a single context, a
fill of cess tank S1063. This context group features a pale
blue bottle with moulded lines on one side for measuring
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For a catalogue of the glass see Appendix 3.
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credible interpretation is that the name is derived from
the German ‘römer’ after an earlier form of the sixteenth
and seventeenth centuries. By the nineteenth century they
were used widely in pubs and domestically for drinking
a variety of mostly alcoholic beverages. The two sherds
of opaque white milk glass (23) are probably from the
same vessel. This colour was used mainly for bottles for
cosmetics and toiletries, c 1870–1920. In this case the
sherds feature traces of painted decoration of dark green
curved lines and patches of red-brown probably intricate
floral decoration typical of milk glass. Finally, the
context group contained four fragments from colourless
apothecary jars – a lid, two rims and a base (29–32). The
lid and base have matching diameters and may be from
the same vessel or set.
The other context group of interest (from cess tank
S1061) contains a pale blue-green bottle with hexagonal
cross-section (2), a colourless cylindrical chemists’ bottle
(3), the Golden Jubilee commemorative dish (4), and the
marble from a Codd bottle (5). Thus, this context group
exhibits the same combination of medicinal and domestic
glass as the S1063 group, albeit on a much smaller scale.
The commemorative dish has a pressed crown motif in
the centre and the numbers 1837 to the left of the crown
and 1887 to the right. The base of the letters U and B
also visible to the side, from the words ‘Golden Jubilee’
that originally ran around the edge of the dish, which
probably originally had two handles. The chemists’ bottle
features moulded lettering reading ‘Powell’ on one side
and ‘Blackfriars Road’ on the other and dates to 1876–
1927. It seems likely that the S1063 and S1061 context
groups are from the same or similar sources, and that both
were deposited at around the same time. It is certainly the
case that the latter group was deposited at some time after
1887, the date of Queen Victoria’s golden jubilee.
Overall, the site produced only two tall utility bottles
from fills of cess tanks S1059 and S1063 (1 and 28). These
were usually used for wine, beer, port and other alcoholic
drinks, although they are called utility bottles because
their use was widespread and varied. These bottles usually
form the bulk of post-medieval glass assemblages, and the
relative lack of them here adds to the impression that this
site assemblage is unusual. The S1059 utility bottle and
five opaque blue grey fragments (43) found in C1534 (a
late backfill deposit in Area D) is the only glass from the
main excavation to be found outside the contexts relating
to S1063 and S1061.
Meanwhile, the pre-excavation evaluation produced
an ornate fragment of white ‘milk glass’ (45); a fragment
of pink and white ‘Burmese’ glass (46), probably from
a light fitting; the tops of two Codd bottles with glass
marbles and rubber washers still inside (47–48); the necks
of two pale blue bottles (49–50); and two cylindrical jars
for medication, one of which contained Kruschen salts
and dates to c 1930–1959 (51, context 708, the fill of a
pit in evaluation trench TR7). Kruschen crystals were
used for the treatment of ‘gout, rheumatism, lumbago,
eczema, constipation, liver and kidney disorders’ and

‘removing uric acid from the blood’ according to labels
on other examples, and the bottle dates from the mid
twentieth century (c 1930–1959). Codd bottles were
invented in 1873 by Hiram Codd and were in widespread
use until the mid twentieth century. They were designed
to contain carbonated drinks, occasionally beer but more
usually soft drinks. Burmese glass was also the invention
of one particular individual, Frederick Shirley of the
Mount Washington Glass Company, USA, in 1886. It was
extremely popular especially for lamps, light fittings and
vases. This range of items could all have been used in a
domestic setting, but equally could all have been used or
sold by a chemist.
In summary, this is a large and extremely varied
assemblage of mostly late Victorian glass, the majority
of which was probably deposited in the late nineteenth
century at some point after 1887. The glass found during
the evaluation is generally slightly later in date, with the
context group 2310 (a dump deposit in evaluation trench
TR 23) belonging to the first two decades of the twentieth
century. The bottle of Kruschen salts from context 708 is
the latest datable glass from the site, with a date of c 1930–
1950. The proportion of the glass representing either the
equipment of a chemist (apothecary jars, measuring tubes)
or the products sold by them (medicines, cosmetics)
suggests some association with one. Particularly in the
case of the large S1063 context group, it seems more
likely that the domestic items were used in the vicinity
of a chemist than vice versa. This volume of glass may
represent one bulk disposal event, with the S1061 group
representing a smaller related event close by.

The small finds

Luke Barber and Elke Raemen

Introduction
The archaeological excavations recovered just eighty-one
small finds, weighing 2898g, from nineteen individually
numbered contexts (see Appendix 2). This total includes a
single piece from an environmental residue. The assemblage
contains a mixture of materials including iron (21/1368g),
copper alloy (25/71g), lead (1/680g), glass (2/14g), ceramic
(3/16g), bone (4/90g) as well as a scatter of other types such
as wood, leather and plastic. The majority of the ironwork
and some of the other material items are not intrinsically
datable to a particular period, however where such material
has been recovered from an uncontaminated dated context
the ceramic date has been allocated to them. Most objects
are of late post-medieval date and a summary overview of
the post-medieval assemblage is given here.

Early post-medieval
Phase 3 deposits produced an iron strip fragment of uncertain
function (SF 9022) and a 14mm long upholstery/leather stud
with 10mm diameter dished head (SF 2, G30). Both are likely
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to be casual losses. In addition, there is part of a copper alloy
frame from a double-looped buckle with decorative knobs
from unstratified deposits (SF 1). The type can be closely
paralleled with sixteenth- to seventeenth-century types
(Whitehead 1996, 63, no 382).

rare, consisting of fragments from probably two dark
brown early plastic hair combs (shellac or ebonite, SF
10). Bone toothbrushes, not an uncommon find of the
period, are absent in this and indeed the other cess pits,
although whether this is a true reflection on the workers’
oral cleanliness is impossible to say. Household items are
represented by the remains of a wooden scrubbing brush
(SF 6), best suited to stoves and steps, but potentially used
as a somewhat brutal implement in a tin bath! There is
also a copper alloy stair rod bracket demonstrating the
presence of a stair runner/carpet (SF 7), two (2-piece)
bone handles from scale-tanged table knives (SFs 9 and
14) and an ivory single piece handle from a whittle-tanged
knife or fork (SF 19).
These later nineteenth-century assemblages are very
much in keeping with the households of working families
and comprise everyday household items, poor-quality
toys and everyday clothing as well as elements of the best
Sunday clothes worn by the ladies of the house. Hopefully
study of comparable assemblages in the future will shed
more light on the material culture of the Victorian working
household in Kent.

Late post-medieval
The vast majority of the small finds were recovered from
phase 4 deposits of the later nineteenth century (44 items
weighing 1803g). All were recovered from one of three
cess tanks (S1059, S1061 and S1063) associated with the
adjacent terrace of cottages. Despite their close proximity,
the three pits contain markedly different assemblages. Pit
S1059 (fill [1058]) contained just two small finds: a curved
lead strip of unknown function (SF 9002) and a 31mm
diameter facetted black glass lady’s coat button with 5mm
diameter copper alloy rear loop (BF 96).
S1061 (fill [1060]) produced seven small finds of mixed
functions. An adult female is once again represented, this
time by an oval amber-coloured facetted paste stone set
in a copper alloy mount – almost certainly the decorative
terminal from a hat pin (SF 9019). The presence of a
broken doll’s leg in white porcelain (SF 9024) indicates
the presence of at least one child and the copper alloy
cone-back button (SF 9016) is perhaps more in keeping
with a working man’s attire, though such a style is more
typical of the eighteenth and early nineteenth centuries.
The other finds represent a range of everyday household
items including a complete copper alloy tea spoon (SF
9013), an oval copper alloy keyhole escutcheon (49 x
37mm) (SF 9015) and a copper alloy wick-holder from a
small oil lamp (SF 9021).
Pit S1063 (fill [1062]) produced the largest number
of small finds of the three cess tanks: thirty-five items
covering a wide range of functions. The largest item, and
only tool, consists of a complete iron axe head, with traces
of a wooden handle in its socket (SF 25). Why this should
have been discarded is uncertain as the piece could easily
have been re-hafted had the handle broken. However, a
blunt axe may have had little further use in a household
predominantly burning coal. A single 29mm diameter
lathe-turned bone disc with 7mm diameter central aperture
(SF 16) may be a gaming piece or, perhaps more probably,
a sewing accessory. Items associated with dress include
three 4-hole buttons (17–18mm diameter), two of copper
alloy (SFs 12 and 26) and one of white metal (SF 22). The
former two are typical dome-backed types used for men’s
shirts, trousers and braces in the later nineteenth and early
twentieth centuries. The only other button consists of
an 18mm diameter hollow domed example, most likely
to be from a woman’s coat (SF 18). The other item of
dress comprises the leather sole of a child’s shoe (SF 5)
measuring 138mm long (40mm wide heel/seat and 52mm
wide tread). Children are further represented by toys,
in the form of another broken white porcelain doll’s leg
(SF 9025) and a 15mm diameter white ceramic marble
(SF 11). Items associated with hygiene/appearance are

Industrial bricks
Jon Rady

A considerable assemblage of stamped firebricks was
recovered, some from in situ positions in the Victorian
industrial structures (see Pl 41). Many firebricks were
made in the Midlands, Stourbridge being a famous and
prolific centre of manufacture due to the suitability of the
local clay and close supply of other raw materials such
as coal (often mined from the same pit). Of the twenty or
so better-known firms operating there in the second half
of the nineteenth century, a number are represented at
Sittingbourne, including E J & J Pearson, active from 1860
and Harper & Moores Ltd (in business from 1836 and who
exhibited at the Great Exhibition of 1871). Other firebricks
were made further north, such as those by G H Ramsay
and Co, whose works were originally at Derwenthaugh,
Tyne and Wear, and whose firebricks are found all over
the Commonwealth.84
Firebricks cannot be closely dated, but of those that
can be identified to producer, none recovered from the
site would be out of place in a later nineteenth-century
industrial structure. Problems of identification do remain
as there is little available documentary evidence for many
of the producers and some of the stamps or maker’s marks
cannot be certainly provenanced. There were thousands of
nineteenth-century brick manufacturers, some being small
concerns with short lifetimes so very often it is impossible
to find any documentation for them. At least two more
specialist or oddly shaped ‘bricks’ (produced by Bowens
and E J and J Pearson’) are present in the assemblage,
84 See for example: http://www.swalwelluk.co.uk/industry.html,
viewed 25.5.2012.
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Ramsay

Lucas

Harper & Moores

Stephenson

Robson

Carcy & Co?

Pl 41. A selection of firebricks from the site, showing makers stamp (scales 100mm; approx 1/3 size).

Plate 41. A selection of firebricks from the site, showing makers stamp (scales 100mm; approx 1/3 size)
almost certainly boiler seating blocks (particularly the
‘W’ (stamp mark) – (origin unknown; could
former; see Pl 42). Both identified and unidentified
represent a number of manufacturers)
producers are listed below:85
Hickman (Stourbridge)
Lintz (County Durham)
E J & J Pearson Limited (Stourbridge)
Harper & Moores (Stourbridge)
G H Ramsay and Co (Newcastle-on-Tyne)
Bowens Limited, Successors (Stourbridge)
Enid Allison
Carcey & Co (origin unknown)
‘L’ (stamp mark) – (probably Lucas)
A total of 59 bulk sediment samples (sensu Dobney et al
Lucas (Gateshead)
1992) were taken from a range of features and deposits
Robson (County Durham?)
during both evaluation and excavation phases at the site.
Stephenson (Tyne and Wear)
Sample volumes ranged from 2–20 litres per sample but were
generally between 10 and 20 litres. Wet-sieving with flotation
was carried out with recovery to a minimum mesh size of
0.3mm. The heavy residues were dried and inclusions were
85 Information on producers can be found in a number of websites
recorded, with artefacts and cultural material being added
dedicated to bricks such as https://www.brocross.com/Bricks/Penmorfa/
to hand-collected finds. Biological remains (bones of fish,
index.htm.

Environmental evidence
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Bowens (side view)

Bowens (face view)
EJ & J Pearson

Pl 42. The boiler seating blocks from the site, showing makers stamp (scales 100mm; approx 1/4 size) with advert
for various types of formed firebrick. (reproduced from Grace’s Guide to British Industrial History under the Creative
Commons Attribution-ShareAlike License – see https://www.gracesguide.co.uk/John_R._Fyfe_and_Co).

birds and mammals, eggshell, marine molluscs, terrestrial
use of the area. It was therefore in many cases not
and water snails), were variously present in small amounts,
possible to be certain about the dating of the fragmentary
generally in a fragmented state.
biological material, especially in prehistoric deposits. As a
The flots of samples from deposits that appeared to
consequence only the charred plant remains were selected
have been waterlogged at some stage were initially kept
for detailed study, but some other categories of remains are
to check
whether
plant
by with mentioned
where
relevant
in the
discussion
section approx
below.1/4 size)
Platewet
42. The
boiler seating
blocks
from macrofossils
the site, showingpreserved
makers stamp
advert for various
types
of formed
firebrick
(scales 100mm;
anoxia were present. In the absence of any such remains,
all were subsequently dried. Twenty-six flots, together
Charred plant remains
with >1mm residues from the same samples, were selected
Wendy Carruthers
for archaeobotanical assessment and analysis (Carruthers,
below).
Methods
Small amounts of clearly intrusive cultural material
was observed in the flots and residues of many samples
All twenty-six flots/wash-overs were rapidly scanned
including coal and clinker, slag, ceramic building material
under the low power of an Olympus SZX7 stereoscopic
and glass, much of it probably relating to the later industrial
microscope in order to investigate their potential for
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3
1147
S1149
med

7
1183
S1186
med

10
1248
G21
BA

17
1261
G21
BA

Triticum aestivum/turgidum (free-threshing wheat grain)

6

166

2

2

Hordeum sp (barley grain)

1

28

CEREAL GRAINS

sample
context
feature
phase

Avena sativa L (cultivated oat grain in floret, sprouted)

25
1321
G22
BA

7

3

cf.2

cf.1

Avena sp (wild/cultivated oat grain)

53

Avena/Bromus sp (oat/brome grain)

2

Secale cereale L (rye grain)

1

Secale cereale/Triticum sp (rye/wheat grain)
Indeterminte cereals

22
1290
G21
BA

2

32

cf.2

cf.1

1
11

348

1

79

2

10

3

CHAFF
Triticum aestivum-type (bread-type wheat rachis fragment)

1

Triticum aestivum/turgidum (free-threshing wheat rachis fragment)
T spelta L (spelt glume base)

cf 1

Hordeum sp (barley rachis fragment)

7

Avena sp (oat awn fragments)

+

Secale cereale L (rye rachis fragment)

1

1

cereal-sized culm node

49

1

cereal-sized culm base

7

PULSES & FLAX
Vicia faba L (Celtic/field bean)

cf. 1

Pisum sativum L (pea, hilum present)

1

cf Pisum sativum L (cf pea, no hilum; 4-6mm)

4

Pisum/Vicia/Lathyrus sp (large pulse)

2fg

Linum usitatissimum L. (cultivated flax seed)

3fg

2

1

WEEDS & WILD PLANTS
Vicia/Lathyrus sp (c 2-3mm small vetch seed)

1

Vicia/Lathyrus sp (<2mm small vetch seed)

3

Rubus sect Glandulosus (bramble seed) DHSW

2

Corylus avellana L. (hazelnut shell frag.) HSW

1

Viola sp (violet seed) GEWSH

1

Polygonum aviculare L (knotgrass achene) CD

3

Rumex sp (dock achene) CDG

3

Stellaria graminea L (lesser stitchwort seed) Gd

1

Primulaceae cf Lysimachia sp (cf loosestrife seed) WMw

1

Carduus/Cirsium sp (thistle achene) GDY

1

Lapsana communis L (nipplewort achene) DHWo

1

3

Anthemis cotula L (stinking chamomile achene) Adhw

1

57

cf Anthemis cotula L (cf stinking chamomile receptacle) Adhw

1

Tripleurospermum inodorum (L)SchBip (scentless mayweed achene) AD

1

1

Sambucus nigra L (elder seed) DHSW
Bupleurum rotundifolium L (thorow-wax mericarp) Ac

[1]

[1]

[2]

cf.1

Poaceae

1

TOTAL CHARRED PLANT REMAINS

24

859

6

4

31

8

soil sample volume (litres)

18

7

10

10

18

20

charred frags per litre

1.3

122.7

0.6

0.4

1.7

0.4

KEY= fg = fragment; no brackets = charred; [ ] = uncharred; cf. = uncertain ID; += trace; HABITAT KEY: A=arable; C=cultivated; D=disturbed; E=heath;
G=grassland; H=hedgerow; M=marsh; S=scrub; W=woods; c=calcareous soils; d=dry soils; h=heavy soils; o=open soils; w=damp/wet soils

Table 9.
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full analysis. Possible indicators of contamination were
abundant in all of the samples, consisting of heat-affected
materials (slaggy, melted black and silver heat-affected
materials (HAM)), coal fragments, uncharred seeds
(including Rubus sp., Sambucus nigra) modern rootlets,
moss and abundant burrowing snails (Cecilioides acicula).
Because atypical charred plant remains were consistently
found in the proposed ‘Bronze Age black deposit’ and
‘Bronze Age flint deposit’ including free-threshing wheat
grains, rye grains, stinking chamomile (Anthemis cotula),
and because almost no hulled wheat remains were present
(crops indicative of prehistoric sites), it was considered
likely that contamination had been widespread on the site.
In addition, charred plant remains were generally scarce
and poorly preserved, so only a few samples were selected
for full analysis, some of which were chosen to illustrate
the contamination issue.
Residues from all of the samples with the greatest
potential were scanned and were found to be clean of
charred plant material, indicating that the floatation had
been successful. Occasional bone fragments, small bones,
molluscs, HAM and silicified concretions (Sample 7, pit
S1186, context 1183) were observed in the residues but no
mineralised or waterlogged plant materials were present in
the flots or residues.
The flots from two medieval and four prehistoric samples
were fully analysed and their residues were scanned. In
order to improve the efficiency of the sorting the flots were
stack sieved onto 3mm, 1mm and 250 micron meshes.
The charred plant remains, in particular the free-threshing
wheat grains (Triticum aestivum/turgidum), were poorly
preserved, being vacuolated and fragmented. The number
of grains in Table 9 is, therefore, an underestimation of the
original quantity present.

the thirteen prehistoric samples assessed the maximum
concentration of charred plant remains was only 1.7
charred fragments per litre of soil processed (fpl) from
Sample 22 (context 1290), the other three samples
producing less than 1fpl. The characters of the four small
assemblages were all more typical of medieval deposits
than early prehistoric contexts. In the Neolithic and
Bronze Age periods hulled wheats (emmer wheat up to the
middle Bronze Age when spelt was introduced) and barley
were the principal cereals being consumed and evidence
for gathered foods is often present (frequently hazelnut
shell, Corylus avellana). The only free-threshing wheat
that has been radiocarbon dated to the early Neolithic
is a distinctive tetraploid free-threshing wheat (Triticum
turgidum-type) so far only recovered from Thanet Earth,
Kent (Carruthers, forthcoming). The four samples from
the boggy depression were dominated by free-threshing
wheat grains that were puffed-up and poorly preserved in
the typical way that hexaploid free-threshing wheat, bread
wheat (Triticum aestivum s.l.) is often found (14 grains
in total). Wheat of this type was abundant in medieval
pit S1186 from this site (see below). Although a couple
of poorly preserved probable barley grains were present
in Sample 22 the other five identifiable grains were oats
(Avena sp) and cf rye grains (cf Secale cereale), cereals
that have not been confirmed as crop plants until the
Iron Age at the earliest. Only two very small fragments
of hazelnut shell were present. The seven weed seeds
recovered included a seed of stinking chamomile
(Anthemis cotula) which is an indicator of heavy, damp
clay soils and is rare prior to the Iron Age. Five poorly
preserved fragments of large pulses (3–4mm diameter)
were also present and large seeds of this type such as pea
or cultivated vetch are rare in prehistoric deposits. The
evidence as a whole, therefore, suggests that almost all
of the charred plant remains are likely to be much later
contaminants rather than evidence for foods consumed
at the time that flint-working was taking place. However,
a single charred hulled wheat glume base was recovered
from Sample 22, probably from spelt wheat (Triticum cf
spelta) although it was too poorly preserved to be certain.
This could relate to middle Bronze Age or later activity
on the site if it came from spelt wheat, or earlier if it came
from emmer wheat.
Four uncharred seeds of elderberry (Sambucus nigra)
were present in three of the samples, though these toughcoated seeds can survive for several centuries in damp soils
so it is uncertain whether or not they were contaminants.
There was no evidence for waterlogged plant material, so
the boggy black soil must have dried out at some time in
its history.

Results
Table 9 presents the results of the analysis. Nomenclature
of the wild plants and weeds follows Stace (2010) Zohary
and Hopf (2000) for the cultivated plants.

Discussion
Prehistoric ‘black deposit’ (G21) and ‘flint
deposit’ (G22)
A large area of black soil covering the excavated area
contained evidence for flint working dating to the Neolithic/
Bronze Age. It represented boggy soil that had filled a
depression. Four samples from this area were analysed in
order to determine whether evidence for agricultural activity,
food consumption or environmental information could be
recovered.
Three samples from the black deposit G21 were
analysed; Sample 10, context 1248; Sample 17, context
1261; Sample 22, context 1290. In addition, sample 25,
context 1321 from an associated flint deposit (G22) was
analysed. Although these were the most productive of

Later medieval (twelfth/thirteenth century)
Two samples were selected from the seven early and late
medieval samples assessed. Sample 7 was very productive
and interesting in that it produced evidence for the burning
of waste products from the early stages of crop processing,
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flax seed (Linum usitatissimum) and two bramble seeds
(Rubus sect. Glandulosus). While the bramble seeds
probably demonstrate that some non-cereal waste was also
present, the flax seed could have been a relict crop growing
amongst the cereals. Six large pulse seeds were also present
including at least one confirmed pea (Pisum sativum)
possessing a hilum, four probable peas (no hilums) and a
probable poorly preserved field bean (cf Vicia faba). Pulses
were commonly grown as field crops in Kent from as far
back as the Iron Age. It is possible that they could have
been grown amongst cereals as maslins, with the twining
plants helping to prevent crops from lodging on exposed
coastal sites. Pulses also help to improve thin chalky soils
due to their nitrogen-fixing root nodules. However, the
growing of a maslin is hard to confirm archaeobotanically,
and pulses may have become mixed with the cereals during
burning.
Most of the weeds/wild plants were non-specific
with regards to soils, although thorow-wax (Bupleurum
rotundifolium) is typical of calcareous soils and stinking
chamomile is characteristic of heavier, damp clays.
Scentless mayweed (Tripleurospermum inodorum) is
often found growing close to stinking chamomile where
the soils become lighter and dryer. Lesser stitchwort
(Stellaria graminea) is more typical of grassy places,
as are loosestrife (cf Lysimachia sp) and violet (Viola
sp.) though lesser stitchwort occupies dry grassy banks
and loosestrifes often grown in damp ditches or shaded
hedgerows. Some of these plants may have been harvested
from field margins along with the cereals, particularly
where uprooting was being used as a method of harvesting.
Stinking chamomile was by far the most abundant weed
seed though many may have been harvested together as
intact seed heads as a receptacle tentatively identified
as cf.Anthemis cotula was recovered. The local geology
consisting of chalk overlain by alluvium and with wetter,
and perhaps more clayey areas, towards Milton Creek and
its streams could have provided soils to suit most of these
weed and wild taxa. As described below, the clayey slopes
of the North Downs would also have been suitable for
growing bread wheat.

a type of waste that is rarely preserved by charring. The
second sample (Sample 3) was much less productive but
was examined for purposes of comparison. The two early
medieval samples assessed (Samples 38 and 39) from pit
S1443 produced small traces of free-threshing wheat and
barley grains but little more information could be recovered
from the samples.

Pit S1186
Sample 7 from context 1183 was a fill of pit S1186, a
medieval pit that contained twelfth-century pottery. The
flot/wash-over contained around 50 per cent of grey
silicified (Robinson and Straker 1991) material in addition
to the normal charred plant remains suggesting that large
amounts of silica-rich chaff and straw had been burnt.
Although most of this material was not identifiable, existing
as melted grey concretions and fine ash, some of the denser
items such as straw nodes and stem bases (with visible root
bases) had survived as charred remains, providing evidence
for the burning of either early-stage (straw-rich) processing
waste mixed with later-stage waste (chaff-rich), the burning
of whole wheat sheaves, or possibly the burning of thatch
or animal bedding. Straw and chaff are highly combustible
and once burnt the grey ash is easily crushed. The denser
straw nodes and bases sometimes survive, though the
number recovered is likely to be very much fewer than were
originally present. It is interesting that probable straw bases
were also present as this suggests that the cereals had been
harvested by uprooting. Uprooting may be advantageous
where the straw was being used for thatching as it enables
the maximum straw length to be obtained. The sheaves
would be topped and tailed after harvesting ensuring that
uniform lengths of straw were cut.
The principal cereal present according to grain numbers
is free-threshing wheat. Although frequent free-threshing
rachis fragments were recovered all except one were too
poorly preserved to determine whether the free-threshing
wheat was all bread wheat (Triticum aestivum s l) or
whether rivet wheat was also present (T turgidum). The
single identifiable rachis fragment was from bread wheat s
l. Oat grains were the next most frequent cereal represented
with its cultivation as a crop being tentatively confirmed
by a single almost whole floret containing a sprouted grain
(cf Avena sativa). Sprouting was probably accidental rather
than indicating malting as oats are harvested semi-ripe to
avoid the ears shattering in the field so they are susceptible
to sprouting in the ear. Rachis fragments from barley and
rye were much less frequent but their presence suggested
that the waste from whole ears or whole sheaves from
several cereal types had been present. Grain proportions
were as follows; 59 per cent wheat, 19 per cent oats, 12 per
cent rye and 10 per cent barley.
The advantage of recovering either whole sheaves or
both early and late processing waste is that more crop
contaminants are recovered, providing information about
crop husbandry practices. At least eleven weed taxa were
represented in addition to two non-weed taxa; a cultivated

Pit S1149
Sample 3, context 1147, came from a fill of pit S1149. Much
smaller quantities of charred plant material were recovered
from the 18-litre soil sample, the concentration being 1.7 fpl
in comparison with 122.7 fpl from Sample 7. Only twenty
cereal grains, one very poor free-threshing wheat rachis
fragment, two large indeterminate pulse fragments and one
weed seed (stinking chamomile) were recovered. The cereals
were similar to those in pit S1186 in that free-threshing
wheat was most frequent, but traces of barley are rye were
also present. Much larger numbers of features need to be
examined in order to be sure that these results were typical of
the period, but for medieval sites as a whole this is frequently
the general picture obtained, ie mixed cereal grains with
some weed seeds, dominated by free-threshing wheat.
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Comparisons with other sites

buildings, ovens, hearths and an underground storage
chamber. Some of the samples were very rich in cereal
grains with frequent weed seeds but early-stage processing
waste (as in pit S1186) was not found. Barley dominated
most of the assemblages on this site, including in the
later thirteenth- to fourteenth-century samples, with freethreshing wheat, oats and rye being less frequent. Large
pulses such as cultivated vetch and peas were common
but Celtic/field bean was rare. Differences between the
sites could reflect the uses to which the cereals were being
put, or suitability of the local soils to different crops.
Heavier soils are required for free-threshing wheats and
these are located further away on the Isle of Thanet than
at Sittingbourne. Clay with flints soils would have been
available to the south of Sittingbourne on the slopes of the
North Downs, and tertiary clay is located to the west and
north on the Isle of Sheppey.

Recent excavations at The Meads, Sittingbourne (Wilson
2010) revealed a ?late Neolithic henge with Bronze Age
activity. Although only an assessment has been done to date
(Carruthers 2014; Wilson 2014) significant quantities of
hazelnut shell were observed in some features and several
hulled barley grains and emmer/spelt grains were noted,
demonstrating that the potential was high. Several emmer
and emmer/spelt chaff fragments (glume bases) were also
noted even though full sorting had not been carried out. This
demonstrates the difference between the atypical, presumed
contaminated assemblages from the paper mill site and
the more typical hulled wheats, barley and hazelnut shell
assemblages from The Meads.
Twelfth- to thirteenth-century features from Thanet
Earth (Carruthers 2019) included sunken-featured
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context (see p 77). There is a possibility therefore that the
flintwork was derived from elsewhere, and was perhaps
washed downslope, although the nature of the deposit itself
does not suggest a high rate of water flow. It also seems
unlikely that such a discrete scatter of material could
have accumulated by natural processes. The unfortunately
limited assemblage of pottery from these deposits has
been tentatively identified as late Bronze Age (see p 77),
and if a later date for the deposit was correct, this might
indicate that some other unknown factor was involved in
the deposition of the flintwork.
The nature of the environmental assemblage from the
deposit, suggests a considerable proportion of the charred
plant remains are much later contaminants, although a
single poorly preserved charred hulled wheat glume base
probably from spelt wheat (Triticum cf spelta) could relate
to middle Bronze Age or later activity on the site if it came
from spelt wheat, or earlier if it came from emmer wheat
(see p 91). There were possible hints from the presence of
laver spire snails (Hydrobia ulvae) in some samples that the
deposit may have formed in saltmarsh or brackish water but
this is a very tentative suggestion in view of the widespread
evidence for contamination (Enid Allison, pers comm).
This contamination (which was particularly evident in most
samples from the evaluation), undoubtedly derived from
both the medieval ditches that transected the deposits and
the immediately superseding colluvium and later ditches
and topsoils of post-medieval date. Slag, clinker and coal
within many of the samples also indicates contamination
from the industrial use of the area.
Additional prehistoric activity is suggested by the
deposition of quantities of flint nodules and pebbles
(G22) into the top of G21, which appeared to form small
‘islands’ or paths across the area suggesting an early form
of land reclamation, probably to gain access to the main
watercourse which may have skirted its western side. Two
large, flint-filled post-pits and a number of smaller postand stake-holes were also located between the boggy area
and the eastern edge of the main watercourse and might
represent timber structures or platforms. However, most
of these possibly early features were sterile of artefactual
material.
Apart from these deposits and their associated features,
there was no evidence for any in situ later prehistoric
occupation, or indeed of any Roman or Anglo-Saxon
activity. All of the evidence for at least some of the above

The creek and its associated watercourses would have
attracted human occupation from prehistoric times, and
some evidence of this (Phase 1) was recovered from the
site, although unfortunately rather limited in its worth. The
extent of the southern arm of the creek was probably greater
than today, and it is very likely to have extended into the
site (as suggested by a review of the borehole evidence in
the area; Appendix 1). Levels of yellow silt found at the
western end of the area were probably alluvial in origin and
did contain biogenic evidence, suggesting original deposition
in or by water. The presence of oyster spat suggests a
marine influence or estuarine environment in the creek.
These earlier deposits however, did not only appear to be
considerably truncated by post-medieval mill works-, they
also did not provide any good dating evidence. In addition,
the environmental samples from both these deposits as
well as the earliest prehistoric levels (G21), were either not
particularly productive, or appeared to be contaminated by
material from medieval and later activity.
The earliest evidence of activity on the site was
represented by struck flint implements and flintworking
waste recovered from a very dark and at one time probably
waterlogged infill (G21) of a shallow depression which
traversed the main excavation area (A). This appears to
represent a marshy area running between the break of
slope of the slightly more elevated eastern part of the site
and the former watercourse (Sittingbourne Stream) or
creek edge to the west. Its position and shallowness might
suggest that it derived from a subsidiary spring rather
than representing either of these features, possibly even
the spring shown just to the south of the railway line here
on the Tithe Map Fig 6).
Although the flintwork suggests that the material was
probably deposited in the later Neolithic/early Bronze Age
period, there is some doubt as to its exact derivation. The
concentrated scatter of worked flint recovered from the
deposit in evaluation trench 21, could suggest that actual
knapping of flint took place on the bank of this former
channel and the waste flakes were thrown into the water.
However, the condition of the assemblage, which displays
a high level of breakage and damage and a mixed range
of patination would suggest that it was not in its primary
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periods appears only residually, primarily from later
features and deposits, particularly the colluvial layer
(G20 below). The position of this deposit in the landscape
suggested that the material was derived from the east on
the higher ground by the railway station, although recent
work in this area (directly east of Milton Road and north
of the station; Rady 2017) has produced no evidence
for settlement, possibly due to extensive post-medieval
truncation and clay quarrying.

To the west was a more open area, bounded by what
appeared to be a substantial although truncated and undated
linear feature (G92, G91) that is quite likely to represent
a water channel, almost certainly a relict course of the
Sittingbourne Stream. This interpretation was supported
by the common presence of water snails and ostracods
in a sample from G92. The same deposit contained small
amounts of occupation waste including fragments of
oysters and other shellfish, all of which appeared worn,
probably by water action. Although this feature may have
originated prior to the medieval period, the position of two
medieval ditches (G9 and G79) and a recut, aligned close to
and parallel, suggest that it was extant during this period (as
do later medieval features; below). There were few other
features in this area apart from a small pit (G90) and some
possible stake-holes, which suggests that this lower zone
was still either waterlogged or subject to flooding. The
dating evidence for this phase is sparse, but what there is
suggests the system was extant from the later eleventh- to
mid twelfth-century (see p 80).

The medieval and early postmedieval periods
The next main phase of activity in Area A dated to the
medieval period (late eleventh/twelfth to early thirteenth
century), and although three main phases of activity can be
recognised, these are not clearly separable chronologically.
Dating evidence was limited to the relatively small
assemblage of pottery, and the majority of contexts produced
only bodysherds while individual context groups were
usually small, so close dating, and the establishment of the
degree of any residuality is difficult. However, the nature of
the assemblage suggests a fairly short overall timespan for
the activity (see p 80).

Pits and other features
Phase 2b saw the cutting of a concentration of intercutting
pits (G19) and other scattered features (such as pit S509)
mostly focused upon a brickearth filled hollow (possibly a
large Pleistocene solution hollow or doline) located along the
northern edge of the area (see Pl 2). Some of these features
cut several of the ditches associated with the earlier field
system indicating that at least some of the pits were later
in date. However their disposition, such as pits S509 and
group G19, situated just adjacent to ditch G15 suggests
that the field boundaries were still extant or visible at this
time and generally the pits avoided the ditches. The main
concentration of pits, which were mostly larger than those
elsewhere, are likely to have been for clay extraction due to
their focus on the isolated clay exposure. Some, particularly
pits S1149 and S1186, contained small assemblages of
pottery (including some residual prehistoric ceramics and
flintwork), mammal bone, and traces of fish, oyster and
other marine shells, as well as avian eggshell and biogenic
material, suggesting the disposal of domestic and agricultural
waste on an opportunistic basis. Some small lengths of
gully to the west (G55, G65) may belong to this phase, or
just as likely, to Phase 2c. The dating evidence suggests
overall, that these features were backfilled in the early to
mid twelfth- century.
Several smaller pits, post- and stake-holes were also
identified, although no definite buildings or other structures
dating to this time appear to be represented and the finds
were not in a quantity which would suggest medieval
domestic occupation on the site itself. However, the
associated occupation site must have been situated close to
Area A as the nature of the ceramic assemblage ‘does not
suggest manuring at distance from the source’ (see p 78);
most of the sherds were unabraded pieces of a reasonable
average size. Generally, the biogenic assemblages were
minimal, but pit S1186 (and to a lesser extent Pit S1149)

Earliest field system
Phase 2a consisted of a roughly rectilinear field system
mostly consisting of a grid of boundary ditches (Fig 18).
Two ditch alignments (G12/G14, G15) were near parallel
to, and arrayed downslope from the most substantial ditch
(G33), which may represent a more important earlier
boundary, perhaps to a manorial landholding (although
twentieth-century truncation may have removed all
evidence for a continuation of the system to the south-east).
The overall alignment probably followed the contours of
the hillside and can be assumed to have been approximately
parallel to the stream or creek edge. These ditches outlined
two linear plots or fields, the eastern parcel about 13.5m
wide, the western, more irregular plot slightly narrower and
tapering to the north-east. Each field was divided by a less
substantial lateral ditch (G16 and G18) and possibly another
alignment (G57/G58). Two other minor ditches (G13
and G43), the former definitely later than the main grid,
continued this pattern but on a slightly skewed alignment.
A further ditch [2229] on a similar alignment was only
located during the evaluation, probably because it did not
extend further south of evaluation trench T22, where ditch
G59 also crossed in this position. The position of [2229]
therefore suggests a relation, which may indicate that the
new ditches were a minor amendment of the alignment
of this part of the fields, primarily to the north of Area A.
Snails in a sample from one of the ditches (G15) included
laver spire snails (Hydrobia ulvae) suggesting a tidal
brackish influence although the species can tolerate very
low salinities (Hayward et al., 1996, 190).
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yielded a significant quantity of burnt chaff and straw,
suggestive of the burning of whole wheat sheaves, thatch
or animal bedding. The principal cereal present according
to grain numbers was free-threshing wheat, with oats,
barley and rye in lesser amounts (59 per cent wheat, 19
per cent oats, 12 per cent rye and 10 per cent barley).
Pulses, weeds and wild taxa were also recovered, the latter
suggestive of derivation from mixed landscapes, as might
be expected at this waterside location. Although the sample
is relatively small, it compares with medieval assemblages
more generally, that is, mixed cereal grains with some weed
seeds, dominated by free-threshing wheat (see p 92).

2b, considering their surviving volume. This suggests the
possibility that the pits at least, were dug more purposefully
as rubbish disposal features than those of the earlier phase.

The agricultural landscape and
settlement
The excavations have exposed a small fragment of a
medieval agricultural landscape, in an area between the
primary settlement of Milton to the north and Sittingbourne
to the south-east, the latter possibly represented by a few
buildings near the church and more isolated plots strung
along Watling Street at this time. The long narrow fields
exposed were delineated by ditches, aligned roughly with the
contours, and situated on what may have been a somewhat
marginal area either on the vestigial edges of Milton Creek or
of the Sittingbourne Stream itself. Evidence for the position
of the stream, which may have been quite a substantial
watercourse at this point, was almost certainly found at the
west end of Area A, and this was bordered by a low lying
zone that may have been subject to flooding.
The imposition of the ditches may indicate a change
from a previously pastoral regime to an arable one, the
linear fields perhaps similar to the selions of the medieval
open-field arable system (or ridge-and-furrow), though
these tend to be (in some areas of the country) aligned
against the grain of the contours (Clarke 1960, 96). This is
not to imply that a ridge-and-furrow agricultural system is
represented here (of which there is little evidence in Kent,
due perhaps to later intensive farming eroding the evidence
away, or, a completely different agricultural regime being
employed (Campbell 2010, 25–8), but that a similar
arrangement of ploughed fields was involved. The spacing
of the main ditches would not be incompatible with this
assertion (Clarke 1960 passim).
The onset of this arrangement appears to have been
during the late eleventh or early twelfth century, if not
slightly before, a period when ditched agricultural systems
also become apparent elsewhere in Kent (see for example
Allen et al 2012, 569–70; Barber and Priestly-Bell 2008,
280). The farmland during this time was almost certainly
worked by peasant tenant farmers, leasing from manorial
overlords. Actual settlement, indicated by the rather
meagre finds assemblages in the ditches and later quarry
pits, was not located but was undoubtedly situated nearby
and probably composed of one or more small farmsteads
similar to those recently uncovered at Thanet Earth from
the same period (Rady 2010; Rady and Holman 2019), or
perhaps more locally at Fulston Manor about 1.2km to the
south (TQ 96 SW 268; Powell et al 2009).
The medieval clay quarrying on the site (indicated by
the focus of pits on areas of clay subsoil), and a precursor
to the much more commercial scale of activity in the postmedieval period, was on the level of cottage industry, small
scale extraction for pottery production perhaps or for use as
a building material.
The fields, and perhaps the occupation associated with
them did not last long, maybe 125 years. This is entirely

Later field system and scattered pits
The earlier field system ditches must have become backfilled
(probably in part by natural erosion and slope downwash)
as they were supplanted by a new system (Phase 2c). The
primary alignments comprised extensive ditches (G11/G17
and G32/G80) arrayed perpendicular to the main orientation
of the earlier group (cutting across it on a north-west/southeast course). These ditches diverged slightly to the west, and
to the east may have continued across the line of the major
earlier boundary ditch G33 (Phase 2a above). If so, this and
their spacing (about 5–8m apart) suggests the possibility
that they represent droveway ditches, leading down to the
stream or waterfront. The odd little curved ditch G80 at the
west end could conceivably indicate a northward turn near
the water’s edge. Both these alignments yielded relatively
significant pottery assemblages and other material suggesting
a mid twelfth- to early thirteenth-century date.
At the western end of the site, pit G90 (Phase 2b) was
truncated or most probably eroded by natural processes
associated with the watercourse (G91/92). The fill of this
interface (G88) yielded mid twelfth-century pottery. One
other major ditch was present at this western end of the
site (G7), but this was aligned east–west and extended
from near the western end of ditch G32, to the line of the
watercourse (G91/92/G88). At its western end the ditch
became wider where it crossed ditches G8 and G9 and
widened to a large U-shaped pit (S1278). This latter feature
was possibly formed by water erosion at the junction of G7
and the watercourse. These factors suggest that G7 was a
drainage ditch, emptying into the watercourse on this lower
part of the site, the eroded area possibly the result of eddying
at this point. Pottery of similar date to the other ditches,
scraps of animal bone and a small fragment of probable peg
tile were recovered from the fills of this feature.
Four other heavily truncated features (shallow pits and
a possible ditch fragment) of medieval date (G4) were
identified at the more elevated, eastern end of the site
where they were directly sealed by modern levels. Pottery
dating for these hints that they were perhaps the latest in
the medieval sequence, probably of the later twelfth to
early thirteenth centuries (see p 79). Significantly, some
of these features also produced larger assemblages of
domestic refuse (including metal slag, oyster shell, and a
probably thirteenth-century horseshoe) than those of Phase
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compatible with evidence elsewhere in Kent, which
suggests a great contraction, or at least change of activity
by around AD 1250. On a number of sites there is evidence
of either the abandonment of small settlements and farms,
or some alteration in their significance or function (see for
example Powell et al 2009, 196; Allen et al 2012, 569–70;
Sweetinburgh 2008, 16), suggesting perhaps that more
marginal farms or those on less productive or manageable
soils, could not survive economic or other realities (see
below). The Phase 2c activity is a bit difficult to interpret
but seems to indicate some change in land management
(possibly a return to a pastoral regime), of early thirteenthcentury date, before a hiatus of archeologically visible
activity.

other sites in Kent (see for example Reynolds 2011, 389 and
Munby 2011, 405). One of the field boundaries was located in
Area A, represented by a ditch and a succession of recuts (G2,
G30 and G34), suggesting that erosion of the slope was still
a problem as the ditches had to be cleaned out or recut. The
Ordnance Survey map (Fig 5) indicates a mixed agricultural
economy in the area around the beginning of the nineteenth
century, with orchards, arable and pasture all shown, though
the site area east of the millpond was predominantly pasture,
a usage that may have helped stabilize the slopes. Three
fields, two known as ‘Brickfield’ the other ‘Little Brickfield’,
are detailed on the Tithe Schedule (1840), names that indicate
they had been subject to clay quarrying by this time. This
agricultural landscape appears to remain unchanged until the
1860s, when the area was subsumed by expansion of the mill
and possibly associated domestic infrastructure.

Colluvium

The paper mill and its environs

The medieval features were sealed by a thick layer of uniform
silty clay, which due to its nature and disposition was almost
certainly colluvium or hillwash, a build-up of eroded soil,
often caused by ploughing or other activity further upslope,
being deposited lower down through the influence of rain
and gravity (Courty et al 1989, 91–3). The deposit was
increasingly truncated towards the east and to the west
had been removed by nineteenth-century development of
the millpond. Very often, colluvial material derives from
prehistoric periods, (Green et al 2004) at least in the southeast and it is unusual to locate colluvium dating to the later
medieval period, which would certainly appear to represent
its approximate period of deposition here.
Colluvium is often seen as an indicator of an overintensive agricultural regime, which can denude the
landscape and allow considerable erosion to take place,
particularly on slopes; here therefore the layer is possibly
indicative of such an intensive use of the area. However,
other factors could have been involved. If, as the dating
evidence suggests, the latest medieval activity was around
AD 1250, then it is possible that climatic factors may also
have been relevant. The ensuing colluviation potentially
coincides with the ‘medieval warm period’ or climate
anomaly (although the reality of this has been disputed;
Hughes and Diaz 1994, 131), when there are indications
that warmer average temperatures in the northern European
zone caused more extreme weather conditions, or at least a
climate ‘of sharp extremes’ (Fagan 2008, 27), including a
probable increase in winter rainfall at certain times (Lamb
1965). Whatever the cause, this episode buried the lower
lying field systems and the post-medieval layout of the
fields was quite different.

Current research agendas in Kent stress the lack of coherent
study of the county’s post-medieval heritage and the rather
piecemeal and erratic consideration of industry and its
social effects, as opposed to the often more dominant
consideration of its technological aspects (SERF 2007b,
1; Barber 2013). For papermaking in particular, Zeepvat
(2010, 61) states that nineteenth-century paper mills are ‘an
obsolete, poorly documented and fast disappearing class
of building’. Industrial aspects of the mill, its associated
domestic infrastructure and some social aspects are discussed
in the following sections.

The industrial remains
Unfortunately, it was not possible to fully expose the two
boiler houses in Areas C and D although the functions of
most of the structures are evident; it is also apparent that
documentary evidence and contemporary literature is just
as important in understanding these type of structures as the
surviving remains. The suggested sequence does correlate
with the cartographic and documentary evidence and what
is known of advances in boiler technology.
It should be noted that a paper mill employed different
types of boilers. Cornish and Lancaster boilers or improved
descendants of them were designed as power producers,
this provided in the form of steam which could then be
conducted to various locations and used to operate other
machinery or generate electricity. Other types of boiler
were intended to process raw materials, such as the socalled ‘vomiting’ boiler (referred to above).86 This device
was used in the processing of some of the raw materials of
papermaking such as esparto or straw, which were boiled
at pressure with a soda or alkaline liquor with continual
circulation of the liquid produced by the injection of
steam. This freed the material from dirt, grease and
colouring matter (Sadtler 1891, 273 and also referred to

The earlier post-medieval
period
The fields that replaced the medieval layout were much
larger, somewhat similar to the progression from a smaller
scale but more complex arrangement noted at a number of

86

98

Also used in the textile and dyeing industries.

Archaeological work at Sittingbourne Paper Mill, 2011–12

5 Discussion and conclusion

in Hardman and Cole 1960, 79). Thus, the vomiting boiler
(and other processing plant within the mill) was in this
sense, a subsidiary device to the steam producing or power
boiler, relying on it for its operation. Processing types
of machinery were generally housed or situated above
ground (see Sadtler 1891, fig 88) and evidence for them
has usually disappeared (apart from foundation bases that
rarely indicate function), whilst power boilers often had
fully or partially sub-floor elements that can survive site
clearance. The flues encountered on the site can be clearly
seen to represent elements of steam power generating
systems (below) rather than processing boilers.
However, the precise type of boiler employed and the
use of the flues in Area C remains somewhat debatable
(discussed further below), as does the exact date of all
the disparate elements. The entire sequence can be quite
confidently be suggested to originate from c 1866–7 when
Edward Lloyd began rebuilding and expanding the original
mill, which had been extensively damaged by fire a few
years earlier (after his acquisition of the site). The new
mill, known as No 4, partially encompassed the site of the
old premises (which were probably demolished), but was
extended towards the railway line and was to be powered
by steam rather than waterwheel. Work began on the
chimneys in 1867 and they were expected to take about two
years to build (see p 37). Thus Phase 1a can be suggested to
start 1867–9, perhaps confirmed by the plan of 1876, which
shows the correct arrangement although the chimney is not
depicted (Fig 24).87
It is possible that Room 1 contained one or two boilers
at this time, although it was perhaps rather small (but see
below) and the original fittings here seem to have been
removed or buried during a later phase (probably Phase
1b). Perhaps more likely, is that it acted as a tank or pump
room, providing water for boilers in Room 2, after it had
undergone the de-liming process (see p 37), which may
have taken place in the room to the south; the arched vents
through the walls of Room 1 suggest the passage of water
rather than hot gasses. It is likely then that the remainder
of the space (Room 2) held at least two boilers, perhaps
at north and south ends (utilizing the two chimney flues).
Unfortunately, it is impossible to be certain.
The recorded boiler settings in Room 2, and possible
contemporary alterations in Room 1, appear to be a later
phase (Phase 1b). This is indicated by the new bounding
wall inserted to the north of the area (F3043) which is not
shown on the 1876 plan, and the fact that boilers of the
size employed here would not have fitted into the room as
shown. The available space in the room was about 10m
(33ft) across at most internally, and the boilers would
be at least 27ft long or more (a length suggested by the
excavated remains), leaving no room for an operational
area in the manner they were disposed (see Figs 24 and 26).
The conclusion must be that the original south-east wall of
Room 2 (as shown on the plan) was broken through and
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the room extended to the east at this time. This is verified
by comparing the 1876 plan with the 1896 Ordnance
Survey, which shows that the building had indeed been
extended eastward here (Figs 9 and 10). Depending upon
the veracity of the 1876 plan, we can therefore suggest
that Phase 1b commenced after 1876, but before 1896, and
entailed a complete re-arrangement of the boiler house.
Three standard sized boilers were placed in Room 2, and
the remnants of flues in Room 1 indicate that it also may
have held one, possibly two smaller boilers, possibly of the
Cornish type, although they tended to be longer than the
Lancashire Boiler.88
Such rapid and drastic restructuring is not unknown in
this sort of industrial environment (see below) and may have
been brought about by the realization that the original steampower plant was not sufficient for the eventual capacity of
the mill. Although the mill had been designed to hold four
Fourdrinier machines, these were not immediately in place.
By 1881, there was an original machine from Lloyd’s Bow
Mill, a massive second machine and work was under way
on a third; by 1882 there would appear to have been five (see
p 39). Further, the power system was upgraded and by 1881
it had been supplemented by a Galloways engine. These
improvements may well have required the enhancement of
the steam generating plant perhaps therefore in the early
1880s and it seems that three more boilers were eventually
added to the boiler house (Phase 1c).
Although this last phase of the boiler house cannot be
chronologically separated from Phase 1b, and there is no
stratigraphic evidence for the northern flues being a later
addition, there is a subtle difference in level between the
northern set of structures and those to the south which
suggests a different phase. The northern boilers also used
the ‘Lancashire Boiler’ operation of the flues, as opposed to
the Cornish system in the Phase 1b boiler settings (above),
suggesting a later, technological preference (see below).
This progression would be quite normal at this time.
Banks of two or three boilers would sometimes be situated
against one boiler house wall but freestanding on the other
side, thus allowing space for extra boilers to be added as
required.89
Additional power requirements are indicated by the
construction (by late 1884) of a new boiler house in an
enlargement of No. 4 Mill. This contained eight new steel
boilers, 30ft long and 7ft in diameter supplied by Galloway
& Co of Manchester (see p 39). A new 110ft high chimney
was constructed to serve the boilers. It is difficult to say
whether this new boiler house replaced or augmented the

88 Pole (1844, 158), lists a number of Cornish Boilers ranging from
9.45m (31ft) to 13.4m (44ft) in length. Marten (1869) however, lists
many Cornish and Lancashire type boilers involved in explosions, the
shortest of which was a mere 11ft (3.4m) long. Most were however much
longer. Viewed 6/10/1.
89 See for example http://www.leicestershospitals.nhs.uk/easysiteweb/
virtual-museum/Buildings%20and%20Departments/index.html# - Image
16 - Boiler House 1904 (The Boiler House in 1904. Two impressive
Lancashire Boilers provided heat and hot water to the Infirmary). Viewed
27/10/15.

Or it is shown in the wrong position.
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Area C facility. Although the new boilers, which were
not necessarily of the Galloway type (the firm also made
standard Lancashire and other boiler types) would have
been quite powerful, whether their combined power would
have been equivalent to the stated 1,200 horsepower (or
was included with those of Area C), is a complex issue.90
Certainly, two chimneys in the correct location for the
boiler houses are shown in a contemporary photograph (the
position of the new facility is shown on the 1911 plan; Fig
12), which suggests that the two boiler houses worked in
tandem for at least a time, although by 1911 the Area C
complex had been completely remodelled (Phase 2) and
used for pulp storage.
It is documented (see p 40) that Lancashire boilers were
in use in No 2 Mill (Area D), and this is not contradicted
by the passage of the flue gasses indicated which accords
with the normal system employed with these boilers, the
emissions first passed along the base flue. The situation in
the original No 4 Mill boiler house (Area C) is considerably
more complicated, perhaps because the originally designed
space had to be repeatedly adapted (at least three major
alterations in less than 15 years).
Considering the southern three flues in Area C, it is
evident that the Lancashire boiler system was not in use
here. The flues must have been the base flues and these
exited directly to the chimney (the final boiler pass flue as
indicated by the damper settings at each flue’s constricted
end). Thus the side flues would have firstly received the
emitted gasses from each of the three boilers represented
which was the normal Cornish method of venting the
system. This suggests that three Cornish Boilers side by
side were present, an arrangement which is perfectly
possible in the space available and shown in Fig 27, where
the boilers are just over 2m in diameter (6.5ft).
The northern set of flues however, must then represent
the normal system of operation for Lancashire boilers, as
there was no evidence for any exit from the surviving flues.
This exit must therefore have been at a higher level to the
side flues, two for each boiler (see Fig 26). Thus all six
boilers represented would have their front, or operated ends
to the east, where the hearth-pit must have been located.
This is not to say that some idiosyncratic arrangement
was not employed, and it is conceivable that all the boilers

were of the Lancashire type, but with the southern set
operated using the usual Cornish Boiler system of external
flues. Clark (1894, 699) indicates that such arrangements
were common practise ‘some years ago’ but that strains
on the boiler as a result could be alleviated by the use of
an economiser, ‘which ever course may, in itself be the
more economic’ (ibid). This comment intimates that both
systems were still in operation perhaps not long before he
was writing. Thus, the system here, which must date to
not long after 1876 could possibly represent this slightly
outdated mode of operation in the southern set of boiler
positions. A further possibility is that the southern set of
flues serviced Galloway Boilers, since Clark (1894, 711)
states ‘The draught, after passing through the flue-tube,
is split and returned by the side flues to the front, where
it descends and passes by the bottom flue to the far end,
and thence to the chimney. It is stated that this system
of conducting the burnt gases along the sides first, and
afterwards along the bottom, is found to answer much
better with the Galloway boilers than the reverse order
of passage, under the bottom first’. This arrangement was
certainly in use around the time these boilers may have
been commissioned, as confirmed by a description of a
Galloway boiler set-up supplying steam to engines in the
Great Exhibition in Paris, 1867 (Brown 1867, 11). Thus, it
seems entirely possible that Galloway Boilers were in fact
partly employed in Area C.

Domestic occupation around
Sittingbourne Paper Mill
Prior to the mid nineteenth century, there were few streets
in the immediate vicinity of the mill. The eight cottages
built by Charles Brenchley, the proprietor of the mill, for his
workers (see p 35), were probably on, or in the vicinity of
Love Lane, as at least nine papermakers or their assistants
are recorded living in a number of properties there in the
1841 census. Edward Smith himself lived at ‘Mill House’,
probably in the vicinity of the later ‘Brightside’ (see p 36).
He is referred to as a paper manufacturer living with two
servants. His residence straddled the two parishes of Milton
and Sittingbourne (as recorded in the enumerators schedule
it ‘stands partly in Sittingbourne, Flushing Street and the
Wall’). Virtually no other paper mill workers are recorded
at this time (see also below).
In the early 1870s Lloyd seems to have built at least
one street of terraced houses close to the mill for his
employees, the new road probably called Lloyd’s Terrace
(later renamed Lloyd Street). Close proximity of domestic
and industrial infrastructure was quite common during
the nineteenth century, the houses very often (but not
always; see Matthews 2003, 59) being built by the factory,
company or mill owner for their workers. This was not
necessarily altruistic although such concerns were often
present (ibid; Griffen 1977, 277); it also made economic
sense prior to the age of more comprehensive public
transport or the motor car – the workers needed to be close
to their work so that the firms could ‘guarantee a regular

90 Unfortunately, it is quite difficult to determine exactly how many
boilers 1200 horsepower represents, although the use of the word
indicated suggests that this was the advertised power of the boilers, as
the actual output could vary due to many factors. In any case the unit of
boiler horsepower was not the same as the horsepower as a unit of work
(see Kent 1901, 280–3 for example who states that boiler horsepower:
‘is an approximate measure of the size, capacity, value, or “rating” of a
boiler, engine, water-wheel, or other source or conveyer of energy, by
which measure it may be described, bought and sold, advertised, etc. No
definite value can be given to this measure, which varies largely with
local custom or individual opinion of makers and users of machinery’).
Clark (1894, 704–17) references a number of ‘nominal’ boiler
horsepower values, 60 being the maximum. On the other hand, Shealy’s
(1912, 43–4) table shows ‘horse-power values up to 167, but these are
only for a particular type. However, it seems unlikely that 8 boilers
would provide such power (150 horse power each) and the wording
of the sentence suggests that the new boilers were in addition to some
already operating on site, presumably those in Area C.
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supply of labour in return for standardised wages and
hours’ (Nevell 2014, 48). Although such houses were quite
basic by today’s standards they were not necessarily slums,
at least originally, but were often demolished wholesale in
the twentieth century.
The spread of unregulated town housing in the earlier
nineteenth century, more obvious in the large industrial
conurbations of the north and midlands, was allied with
the substantial increases in urban populations at this time.
The effect was often the ‘construction of increasingly
smaller properties as more and more people were packed
into smaller and smaller spaces’ (ibid, 49–50). This
led eventually, from the mid nineteenth century into
the twentieth, to more control from the state with the
passing of a succession of acts and by-laws (primarily
the Public Health Act of 1848; see Fee and Brown 2005).
These covered aspects of health and sanitation now
taken for granted (discussed further below). The pace of
this nineteenth-century expansion of the urban sphere
at Sittingbourne can be easily seen by comparing the
Ordnance Surveyor’s drawing of c 1800 or the Tithe map
(1841), with the First Edition of the Ordnance Survey
(1872; Figs 5, 6, 7), although it was quite modest in
comparison with London and other larger conurbations.
Any domestic ‘two-up-two down’ housing erected
by Lloyd in the early 1870s was not conceived in the
unregulated circumstances of earlier decades and was of a
higher standard than much of the infrastructure erected for
the working class earlier in the century (see for example
Ashton 2006). 91
The terraces conform to a template that arose from
the regulations and promotion (by various ways) of a
standardised design (Roumpani et al 2018, 332). The
houses were relatively well constructed with party walls
almost as thick (two brick width) as the outer walls (rather
than single brick partitions; Ashton 2006); unfortunately,
little of the floors (apart from an inserted concrete floor
in one house) survived. Room areas (of c 11.5m2) were
probably not unusual for such Victorian terraces, examples
of which can be found across the country.
Attendant infrastructure was probably better than
in earlier decades of the century, although sanitary
provision was standard (below). The properties in Area
B were provided with privies at the end of the plots, as
small square structures are shown on the 1876 plan and
Ordnance Survey (Figs 9, 7). There was no evidence for
a piped water supply although this may have been swept
away by later truncation; it may be significant that no
wells were located in the Lloyd Street properties, although
they were present in the back gardens of those on Milton
Road, houses which were probably earlier. However, Lloyd
Street at least was well-constructed (initially cobbled, then

tarmacked over) and quite wide. Many of the properties
appear to have had back yards or gardens or plots, though
some are shared. These facilities, although not universal,
were perhaps surprisingly, quite common in the poorer
terraced housing of the period (Crisp 2012, 7–8). The size
of some of the private plots here is rather small (although
there was variation), those in Area B being only about
6.5m long and 2m wide at most (c 12.5m2) though in some
towns such a size was common (see Crisp 2012, 11–14).
Elsewhere in the development, these private yards were
larger, and a study of the Ordnance Survey (Figs 7 and 10)
shows variation and irregularity around the mill, such as
might be expected in an organic development over time,
rather than in something newly imprinted on an open space.
There is some indication in the census that development
had impinged into the fields east of the mill prior to Lloyd’s
works in the late 1860s or at least in its very early stages.
The bay windows were perhaps added slightly later, though
they are shown on the plan of 1876 (Fig 9). In any event
they were quite common in the later Victorian period.
A study of the census (taken every decade from 1841),
shows that even in the 1890s conditions in the houses of
the area could sometimes be cramped. Families tended to
be larger than today, and most of the houses in the sanitary
districts of Milton and Sittingbourne had four rooms or less.
At its extreme, up to eleven people could be residing in such
houses, for example at Blind Lane (now Stapleton Road?)92
there were twenty-nine people in three properties of four
rooms or less in 1891. However, this type of overcrowding
was common in nineteenth-century workers’ housing (see
Griffen (1977, 280) for a comparison with elsewhere in the
country).

The demography of the paper mill area
1871–1901
The few paper mill workers recorded at Love Lane in the
1841 census have been mentioned above. They had all
but disappeared by 1851 when Edward Smith had put the
property up for sale (see p 35). The 1861 census mentions no
paper mill workers at all in the vicinity of the site, suggesting
that the mill was not operational. None of the streets
eventually constructed by Lloyd are yet in the itinerary. A
‘Paper Mill House’ however, was occupied by a gardener
and his family with a housemaid, and although its location
is not evident it was likely the same as Edward Smith’s ‘Mill
House’ mentioned earlier, straddling the parishes of Milton
and Sittingbourne in the western part of the site.

The 1871 census
By 1871, there are still relatively few records of any
occupations obviously related to paper production,
suggesting that the mill was not operating at anywhere near
full capacity in this year (although at least some of the many

91 Lloyd’s houses were built around the time of numerous Acts of
Parliament (such as the Public Health Acts of 1848, 1872 and 1875, the
1846 Nuisance Removal Act and the Artisans’ and Labourers’ Dwellings
Act 1868 and also of 1875). See http://www.parliament.uk/about/livingheritage/transformingsociety/towncountry/towns/keydates/ viewed
20/10/15.

92 About 800m west of the mill. See: http://www.hrgs.co.uk/index.
php/local-street-place-names, viewed 17/11/15.
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labourers could have been working there); Bellingham (1996,
61) suggests there were seven workers at the mill. Of note
is the number of brickfield workers resident in the town,
attesting to the importance of this particular industry and
also a significant number of workers in the nearby cement
factory. In fact some streets, such as Murston Road and
George Street (c 1.6km south-east of the mill) amongst others
were almost wholly occupied by brickmakers or moulders,
and brickfield labourers and their families, a situation still
evident in later decades.
The location of now lost or renamed streets is a
significant problem in determining who lived exactly
where. There were also numerous named groups of houses,
usually termed cottages (such as Brick Stage Cottages) that
can only be loosely tied to particular streets, if at all. Renaming of streets seems to be common, so the portion of
Milton Road to the east of the mill appears to have been
originally called Cheapside and referenced as such in
the 1871 census. It does not appear in any later census,
presumably having been renamed as Milton Road, but it
is denoted as such in the mill blueprint of 1911 (Fig 12),
perhaps an example of an older name lingering in local
usage. There were no obvious paper mill workers there
in 1871 (although there were the ubiquitous brick and
cement workers), nor in Westbourne Street or Dean Street
(later Queen Street), which suggests that perhaps some of
these thoroughfares predated Lloyd’s endeavours. That
Westbourne Street was earlier than Lloyd Street is also
suggested by the rather odd eventual numbering of the
houses here (no house numbers were originally recorded
for Westbourne Street, but this was not unusual for the
time), and the possibility that the house on the corner of the
two streets (eventually denoted No 11 Westbourne Street
[?], excavated in Area A; p 71), was earlier than the rest of
the Lloyd Street terraces. Superficially similar to the other
buildings it was the only one with a cellar.
However, by now, Edward Lloyd had made some impact
on the town, with streets named after him, but their location
sometimes remains problematic. Thus, Lloyd’s Terrace is
next on the itinerary after Westbourne Street and so obviously
in the same area. Bellingham (1996, 110) indicates that this
was renamed as Lloyd Street, which analysis of later records
confirms (below). Given its proximity to the mill and date,
it is very likely to have been created by Lloyd. Even so, for
a street supposedly constructed by Lloyd for his workers,
only a few were recorded there at this time. These were a
Foreman Engineer, William Leggett, 36, from Suffolk at
No 6, and a George Sawyer, a labourer ‘in Paper Works’
at No 12, as well as a rather large number of engine fitters,
who could have been temporary employees. The remainder
included bricklayers, carpenters and various labourers,
all occupations that may have been employed at the mill
during its expansion. However, brickmakers, shipwrights
and wheelwrights are also recorded. The situation is further
confused in the itinerary by the immediately following
‘Lloyd’s Buildings’ (Nos 1–3). Again no paper workers
lived in them in 1871 and their location remains uncertain.
Lloyd’s Square is additionally noted, though it is also now

unclear exactly where this was. However, other evidence
(including the 1901 census) suggests that it was to the west,
south of the railway in the vicinity of Cockleshell Walk,
itself now also lost to modern development but roughly
in the same location as the present St Michaels Road.93
At least two paper mill labourers resided there, Ebenezer
Fenn, aged 18 from Hoo (Isle of Grain) and his brother
John, both at No 21.
However, even with the relatively few employees
explicitly recorded, the mill may have been at least partly
operational as an engine fitter in the paper mill, Edward
Woollett from Maidstone resided at 27 Dover Street, and
was perhaps involved in maintenance of Lloyd’s new
works. There was a labourer, John Stokes at 39 New Road,
originally from Buckinghamshire and another, James
Warnes from Norfolk at No 7. Another labourer was lodged
in the Milton Arms on The Wall (now demolished). Finally,
the ‘Manager General’ at the paper mill, John Hudson (born
1833) resided at Paper Mill Cottage with his wife, on or near
New Road. They were both from Norfolk (he had retired by
1881, but still lived in the area; see below). This makes the
tally of explicitly named workers employed at the mill or in
its expansion about nine in total, which is almost certainly
an underrepresentation (see also Bellingham 1996, 61).

The 1881 census
By 1881 there were perhaps 90 employees of the mill
recorded, mostly in Sittingbourne, some in Milton. This is
probably again an underestimate, and there are certainly
people with occupations that could have been employed
there but it is not stated as such in the census.94 Most resided
within walking distance of their workplace, although it is still
difficult to determine the location of some of these streets,
or the named cottages on them.
At least five paper mill workers lived at Lloyd’s Square,
David Reid, an engineer from Scotland, Albert Foster a
papermaker from Godalming, William Anderson a paper
dryer from London, and a paper sorter and her son, a
‘paper maker’s boy’. There were still no paper workers
in Westbourne Street. Lloyd Street is not mentioned, but
Lloyd’s Terrace still is, and a concentration of mill employees
now resided there. Nineteen employees were recorded
including at No 2, Joseph Dickens the ‘Timekeeper at the
Mill’ from Great Yarmouth, and at the nearby Weigh Bridge
Cottage (Lloyd’s Paper Mill), George Chapman, ‘Night
Watchman’ from East Grinstead. The remainder included
five papermakers, labourers and assistants, two engineers,

93 The following newspaper reference of a marital dispute indicates
that Lloyd’s Square was somewhere near Cockleshell Walk: ‘Evidence
was given that the respondent and co-respondent had lived together at
14, Lloyd’s Square, Cockleshell Walk, Sittingbourne. A decree nisi with
the custody of the two children was pronounced’ (Whitstable Times and
Herne Bay Herald, Saturday 23 October 1915). The position of Lloyd’s
Square is not obvious on the 1908 Ordnance Survey however.
94 Bellingham (1996, 62) suggests at least 48 employees. Compass
Archaeology (2007, 33) suggest there were 140 in 1889, presumably
based on the 1891 census (below).
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a bargeman, and four stokers of the boilers. Confusingly,
a ‘Lloyd’s Terrace Gate Cottage’ at Lloyd’s Mill is now
recorded (not now located, but presumably near the gated
entrance to the new mill at the end of Westbourne Street,
where some small structures are recorded on early maps).
Sydney Blaxland, a local born papermaker lived there in
1881.
The remainder of the workers were spread around
nearby streets.95 Four workers lived in William Street, as
well as John Hudson, the now retired paper works manager
recorded in 1871. One papermaker lived in the Police
Station at Park Road, presumably as a lodger. Four paper
mill workers resided in Charlotte Street, just west of the
mill, one, a Jabez Penny from Bristol being a foreman.
Two of the others were from elsewhere in the country. In
this respect it is interesting to note that whereas the vast
majority of the population in the area were born locally
or nearby in Kent (see below), at least 50 (over half) of
the mill workers originated from elsewhere in the United
Kingdom, including about eleven from London or its
boroughs, five from Scotland or Wales, and six from
Somerset. That Somerset provided such a large proportion
of workers is not surprising as it was a significant centre
of the papermaking industry in the nineteenth century (see
Jervis and Jones 1930). This suggests that Lloyd may have
brought many of the workers from his London operations
(some very probably originally from the Somerset industry)
to Sittingbourne in the 1870s, particularly as nearly half
held specialised positions, such as papermakers, engineers
or stokers.

cleaner (who probably worked in the mills), steam-roller
and traction engine drivers, bill posters, milk and dairy men
and costermongers (street fruit sellers). More specialised
trades or occupations comprised house and sign painters,
dressmakers, boot, shoe and harness makers, engine
fitters, nurses, shopkeepers, greengrocers and grocer’s
managers, tobacconists, and fishmongers, coal merchants,
bakers and breadmakers, gardeners, drapers, teachers,
butchers, hairdressers, and carpenters (who were often
also undertakers). More upmarket occupations included
watchmakers, jewellers and accountants.
There were also a good few trades or occupations that
have mostly or completely disappeared today, such as
blacksmiths, a telegraph clerk and linesman, a well sinker
(undoubtedly a declining occupation at this time), sadlers
and grooms, ostlers (or hostlers, men employed to look
after the horses of people staying at an inn), fellmongers
(dealers in hides or skins, particularly sheepskins, who
might also prepare skins for tanning), shepherds and
drovers, woolstaplers (dealers in wool), creosote and
oil merchants, french polishers, tallow chandlers and,
boarding in the same house in Berry Street, Colonel and
Lady Dyke, a ‘Professional Ventriloquist’ and ‘ThoughtReader’ respectively (their origins were not disclosed).
Lloyd Street as such is recorded for the first time in this
census, and unsurprisingly there were a large number of
paper mill workers living there, many houses containing at
least one worker, though they were not always head of the
household:

A decade later there was an extraordinary mix of people and
professions in the streets around the mill, many (if not most)
working class, although nearly all were local, born perhaps
within a 20-mile radius of the town (similarly the case with
earlier decades). Workers of the brickmaking industry still
outnumbered most other occupations, many in nearly every
street.96 Other prominent occupations and trades included,
as might be expected, numerous ‘watermen’, barge-hands
and -loaders, mariners, sailmakers, shipwrights, marine store
dealers, fishermen, and a considerable number of railway
and station workers.
Labouring or ‘working-class’ occupations predominated,
and included domestic servants, various general and
agricultural labourers and farmworkers, labourers in the
cement works and other mills, chimney sweeps, a boiler

No 2 - George Perfect, 50, from Maidstone, Stoker
No 8 - Benjamin Wyles, 31, from Boxley, Carter
(house excavated in Area A)
No 9 - James Redshaw, 66, from Milton - Labourer
No 10 - Thomas Driver, 49, from Deptford, Labourer
(house excavated in Area A)
No 14 - Edward J Stokes, 36, from Sevenoaks,
Whitesmith (a light-metalworker)
No 15 - George Strouts, 28, from Faversham,
Labourer (house partly excavated in Area B)
No 16 - Harry Cockell, 31, from Milton, Paper Mill
Assistant
No 17 - William J Read, 29, Milton, Labourer
No 18 - George Hurrell, 18, from Selling, Labourer
No 22 - Robert Rosar, 40, from Canterbury,
Workman at Paper Mill
No 24 - George H, Chapman, 46, from East
Grinstead, Night Clerk and Watchman (at the mill)

95 Other workers lived in East Street (1), West Street (1), Railway
Terrace (1), Does Alley (1), Frederick Street (2), Cockleshell Walk (2),
Station Street (2), Eastbourne Street (3), Quay Road (1), Brick Stage
Cottages (1), Church Street (4), Park Road (1), Spring Street (3), Dover
Street (2), Berry Street East (2), Cross Street (1), Gladstone Terrace (1),
Milton Road (9), New Road (5), The Wall (1 – the mill gatekeeper),
Shortlands Road (1), Goodnestone Road (2) and Harold Road (1).
96 ‘Smeed Dean & Co, Ltd whose fields are over two miles in length.
This firm possesses over 70 barges and employs about 1,200 hands,
many of whom reside in the parish of Murston’ (Kelly’s Directory 1908).

This is confirmation that Lloyd’s Terrace was the same
as Lloyd Street, as one employee was living at the same
numbered house in the former in 1881 and the latter in 1891.
This was George Hurrell at No 18, whose father James had
worked at the mill in 1881. James was a gardener a decade
later, but still lived at 18 Lloyd Street with his wife and
family.
Lloyd’s Square seems to have disappeared or been
renamed, although it reappears in 1901 (below). However,

The 1891 census
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its correspondence with Cockleshell Walk (above) may be
reflected in the number of mill workers there, five altogether
in 1891 (at Nos. 8, 9, 18, 23, 24 and 28), the youngest
John Pankhurst, only 13 years old. Charlotte Street now
housed an even more significant number of paper workers,
although it had more houses than Lloyd Street so that
might be expected.97 A ‘Machine Papermaker’, William
Mossman, 46, lived at No 10. He was from Slateford,
Midlothian (Edinburgh). Another machine papermaker
was John Bailey, 42, from Stedham, Sussex at No 72. It is
noticeable that a ‘Machine Papermaker’ was now deemed
worthy of distinction from mere papermaker, as the term
does not arise before, although papermaking machines
were undoubtedly used in the earlier decades. This was
an extremely skilled occupation, and this is perhaps
demonstrating an emerging sense of pride or superiority
in a specialised profession, albeit still a ‘working class’
one. Even operators of various parts of the complex
machine now saw fit to distinguish themselves, such
as Edward Pretty and his younger brother, who resided
at Tide Mill House, and who described themselves as a
‘Papermaker (reeling)’ and assistant, respectively. Both
were born in Milton. Other more specialised occupations
now include ‘Bleacher’, press boy, paper mill ruler boy
and papermaker’s ‘dryerman’. Such self-perceived ‘class’
distinctions between unskilled and skilled work within
twentieth-century blue-collar labour, perhaps leading to
embourgeoisement of elements of the skilled workforce,
are notable discussion points in socio-economic academic
discourse (see for example MacKenzie 1973). Its roots in
the later nineteenth century are conceivably demonstrated
here.
Westbourne Street still seems to have been
underrepresented in terms of mill workers. At No 1,
George Houghting from Bobbing was occupied at the mill,
possibly as a ‘gasman’, although the reference is somewhat
illegible. He resided with his wife, five sons and two
daughters. Albert Barker, a labourer lived at No 5 and there
was another at No 38. The mill manager, Thomas E Denson
(42), born in Wales, lived at 99 Church Street (Paper Mill
House) with his family and two domestic servants and was
still there a decade later (below).98 A concentration of paper
mill employees is however now found to the south of the
railway line, both north and south of the High Street, in
rows of terraced streets mostly still extant, such as Frederick
Street, William Street, Albany Street (now perhaps Albany
Place), Dover Street, Unity Street and Pembury Street.99

The gatekeeper at the mill was William Frid (56) from
Bredgar, who lived at 15 Albany Street.
Although by 1891 (when about 150 millworkers are
recorded in the area) there are still many employees from
various parts of the United Kingdom, these seem to have
reduced in numbers (to about 35) in comparison with those
locally born, suggesting that many locals had now learnt
their trade in the mill (see also Bellingham 1996, 62–63).

The 1901 census
Only the more local streets of the 1901 census have been
studied in any great detail for this brief analysis. A few
general observations only are mentioned here. Firstly, the
number of mill workers in the nearby streets appears to have
risen, probably reflecting the ever increasing capacity of the
paper mill. Thus, Lloyd Street now housed fifteen workers
rather than twelve (although many of the houses were still
occupied by different occupations such as a bricklayer, three
platelayers, brickfield labourers, a gardener, barge captain,
and electrician, this last a new skill virtually unmentioned
before). Westbourne Street now housed five workers in
three properties. There were thirteen workers in New Road
(previously eight) and seven in The Wall. Specialisations
are even more diverse than in 1891, continuing the
trend mentioned above. Now there are fitters and fitter’s
labourers, carter carmen (drivers of horse-drawn vehicles
for transporting goods or the driver of a horse-drawn tram
often called a carman - abbreviated to ‘Carm’ in the census),
engineers, packer men, reeler men or machine reelers
(presumably in charge of the plant that reeled the paper into
massive rolls), a millwright labourer (probably in this sense
meaning a person who maintains and cares for the mill’s
mechanical equipment), a coal truckerman, papermaker’s
dryermen, cutters and cutter’s boys, crane drivers, and a
wood pulp labourer.100
In reference to locally born people learning their trade in
the mill (above), it is clear that by this time many workers
followed their fathers, husbands or other relations into
this work. Thus at No 7 Westbourne Street, Albert Barker,
originally from Berkshire and his son and niece all worked
in the business. There are a number of instances of sons
following their fathers into work at the mill and at No 3
The Wall, Levi Beach and his brother and sister all worked
there.

Housing the workforce
Overall, the impression is that Lloyd did not build housing
extensively for his workers, maybe only Lloyd Street

97 Four more papermakers lived at Nos 17, 42, 83 and 117 Charlotte
Street, a labourer and his son, a machine boy at No 71 and other
labourers at Nos 12, 22, 42, 103 and 123.
98 His origins are not clear on this census (or in that of 1901), but
in the 1871 census a person with the same name is recorded as living
in London, a publisher from ‘Rhoasttanorth’ Wales, almost certainly a
misheard description of Rhossett, North Wales (presumably Thomas
Denson’s accent confused the enumerator).
99 Other streets mentioned include Faith Street, Eastbourne Street,
Bassett Road, Murston Road, Church, Spring and Berry Streets, Milton
and New Roads (eight workers at the latter), The Wall and Unity Street.

100 Not all of these occupations are clearly legible in the census.
Apparently the enumerator would use ‘census imposed occupation
categories’ and standardise the occupation information given to him, but
this does not seem particularly obvious here, and it is difficult to believe
a preconceived list could have encompassed all the various occupations
itemised (including those such as Professional Mind Reader or the lady
whose occupation was ‘sitting at home playing whist’. See: http://www.
historyhouse.co.uk/articles/census.html, viewed 24/11/15.

104

Archaeological work at Sittingbourne Paper Mill, 2011–12

5 Discussion and conclusion

conceived for this purpose, but even that was never (as far
as can be determined from the census) exclusively habited
by workers at his mill. This may well be due to the relatively
small labour force required at the mill in the early years of
its operation, in comparison say, with some other industries
(such as the extensive brickmaking works), which may have
meant new housing specifically built for Lloyd’s workforce
being let to others in the town, at least initially. In any
case, as has been pointed out by Hunn (2007, 12–13) for
Snodland, where the paper manufacturer Charles Townsend
Hook built many houses for his workers, ‘Rents were fair,
and the houses were available to all workers, not just those
at the paper mill’.
By the 1890s, there was a concentration of paper mill
workers living in streets near the mill, but an equal if not
larger number were domiciled elsewhere in the vicinity, in
housing predating Lloyd’s works, or seemingly unrelated
to his activities. Although there is no reason to suppose that
he did not finance house building in other parts of the town,
it may be that, by this time there was enough other housing
in the area to accommodate Lloyd’s workforce without the
need for him to provide it. In this respect therefore, Lloyd
is probably not a characteristic example of the tendency
for industrial magnates to supply nearby housing for their
workers, or indeed of any decline in this aspect during the
latter part of the nineteenth and early twentieth century.

much earlier in parts of London and elsewhere101 than in
Sittingbourne for example. Sittingbourne was not provided
with a comprehensive sewerage system until as late as
1902–4 (Kelly’s Directory, 1908), and the separate systems
of Sittingbourne and Milton were only amalgamated in the
1930s (Bellingham 1996, 115).
In the early nineteenth century, a medieval system of
sewerage prevailed, most human waste deposited in cesspits (or open sewers and drains; Jeffries 2006, 273). The
cess-pits and tanks would have been emptied by ‘nightsoil
men’ when required (paid for by the tenants or owners of
each property), and the waste transported out of towns to
be used on local farms as manure. In London at least, this
became more difficult and expensive as the urban area
expanded. The ‘nightsoil’ business suffered further decline
after cheap imports of animal derived fertilizer (guano)
became available in the 1840s (see Jeffries 206, 273). With
the increases in population, and the corresponding sheer
volume of waste (perhaps exacerbated by the installation of
flushing water closets in the second quarter of the century,
at least in more affluent households; see Dooge 2009, 254),
the system became overloaded and cess-pits were often
left unemptied, leading to ‘London’s ad hoc drainage and
sewerage system ceasing to function by the mid nineteenth
century’ (Jeffries 206, 273). This of course spurred the
vast improvements of London sewerage in the second
half of the century, helped by various acts of parliament
(see for example Porter 1999, 409–15). This was however,
not necessarily a simple or speedy process, was often
resisted and not helped by an imprecise knowledge of the
transmission of infectious diseases such as cholera (often
still blamed on airborne miasma rather than polluted water;
Jeffries 2006, 274; Porter 1999, 411–13).

Sewage disposal during the nineteenth
and early twentieth century
Early sewerage
The cess-tanks or privies associated with the properties along
Lloyd Street and their history of use and dis-use appear to
fit into a pattern that has been observed archaeologically
elsewhere, and which can perhaps be partly explained by
comparison with other similar sites of this period, as well
as developments in public health during the latter half
of the nineteenth century. These include the well-known
nineteenth-century improvements to London’s sanitation, but
similar advances occurred in other large industrialized cities
such as Manchester (Nevell 2014) and further, in some cases
have been researched in relation to specific archaeological
sites (Jeffries 2006 for example). Although different cities,
towns and boroughs had diverse authorities in charge of the
several aspects of public health, and their own bye-laws,
the overall trend was the same (although often lagging in
the provinces; see below and Bellingham 1996, 102–3 for
Milton and Sittingbourne specifically) and here additional
comparative material can be found. Problems of sanitation
in London (and other large cities), were of course usually
more serious or on a larger scale than in Kentish towns and
became considerably more acute during the first half of
the nineteenth century due to the rapidly rising population.
The implementation of much needed improvements to
sewerage systems to cope with the burgeoning populace,
crowded into urban areas often associated with large scale
industry, appears to have become, or been thought necessary,

Legislation
The 1875 Public Health Act was only one of several pieces
of legislation that addressed these issues and concerns, but
drew many of them together and gives a clear idea of what
the government desired (PHA 1875, 1).102 The Act was
quite comprehensive, so, for example ‘house’ was further
defined as ‘schools, also factories and other buildings in
which more than twenty persons are employed at one time’
(ibid, 3). It dealt with many of the aspects of civilised
life still relevant today and included sanitation: ‘Every
local authority shall keep in repair all sewers belonging
to them, and shall cause to be made such sewers as may
be necessary for effectually draining their district for the
purposes of this Act (ibid, 9 and see below). Clause 16
could be considered draconian – the authorities: ‘may carry
any sewer through across or under any turnpike road, or
any street or place laid out as or intended for a street, or
101 Mains drainage was completed in Shoreham, East Sussex between
1866 and 1872 for example (Stevens 2011, 152 referencing Elrington
1980, 166).
102 http://www.legislation.gov.uk/ukpga/1875/55/pdfs/
ukpga_18750055_en.pdf, viewed 21/10/15.
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under any cellar or vault which may be under the pavement
or carriageway of any street, and, after giving reasonable
notice in writing to the owner or occupier (if on the report
of the surveyor it appears necessary), into through or under
any lands whatsoever within their district’ (ibid, 9–10).
Environmental concerns are not new: ‘Nothing in this Act
shall authorise any local authority to make or use any sewer
drain or outfall for the purpose of conveying sewage or
filthy water into any natural stream or watercourse, or into
any canal pond or lake until such sewage or filthy water
is freed from all excrementitious or other foul or noxious
matter such as would affect or deteriorate the purity and
quality of the water in such stream or watercourse or in
such canal pond or lake’ (ibid, 10). Local authorities were
empowered to regulate the system (such as connections to
the main sewerage), fine against infringement and cut off
illegal drains if need be (ibid, 10–14).
The Act also made provision for the cleaning of streets
and roadways, removal of rubbish, water supply and the
prevention of nuisances (defined in clause 91), such as
‘keeping of animals on any premises so as to be injurious
to health’ (ibid, 18), all with stringent financial penalties.
Regulation of the habitation of cellars and lodging houses,
offensive trades (without authority)103, trading in ‘unsound’
meat or fish, and numerous other issues of public health
such as infectious disease and hospitals were also covered.
The provisions even extended to ‘any ship or vessel lying in
any river harbour or other water within the district of a local
authority’ (ibid, clause 110, 38). Numerous areas of local
infrastructure (in association with other more specific Acts)
were within its orbit: the lighting of streets, public pleasure
grounds, markets and slaughter-houses, and the police as
well as financial provisions. As far as actual dwellings were
concerned existing housing became regulated – ‘Where
… it appears to any local authority that any house or part
thereof is in such a filthy or unwholesome condition that the
health of any person is affected or endangered thereby, or
that the whitewashing, cleansing or purifying of any house
or part thereof would tend to prevent or check infectious
disease, the local authority shall give notice in writing
to the owner or occupier of such house or part thereof to
whitewash cleanse or purify the same, as the case may
require’ (ibid, 18).
These ideas were not necessarily enacted immediately,
so that mains sewerage was not provided until the early
twentieth century in many towns including, as mentioned,
Sittingbourne. Regarding new housing, covered broadly in
clause 157, local authorities were given the power to make
bylaws concerning the construction of walls, foundations,
roofs and chimneys, the space around new builds (ie
housing density), and drainage and other sanitary provision.
However, the Act’s primary aim was the establishment
of ‘coherent administrative machinery to deal locally
with issues of health and sanitation’, in other words the

rationalization of the multitude of earlier Acts which dealt,
piecemeal with aspects of public welfare.104

Cess tanks and other sewerage in Sittingbourne
and elsewhere
The brick-lined tanks to the rear of Lloyd Street probably
originally functioned as cess-pits, but may have had a more
complex purpose (such as ash-pits) and at least they were
eventually, if not originally plumbed into an adjacent drain.
There is some suggestion that the drain was older than the
terraces (c 1871), which would be confirmed by its form, as
by this time more scientifically designed egg-shaped sewers
often made of ceramics, or salt-glazed stoneware drains
began to predominate. It may have originally served as a
surface water drain rather than to remove effluent from the
local community specifically and presumably discharged
into the creek to the north. The tanks could however have
been constructed with more than one use in mind, and rather
than just being outside cesspools, were more likely to be
privies attached to the rear of the properties. In London
for example, the newly formed (1848) Metropolitan
Commission of Sewers ‘prohibited the construction of
new dwellings without suitable drainage provision and
demanded that each be provided with a privy (toilet) and
ash-pit (holes for general refuse, ash and cinder waste)’
(Jeffries 2006, 274). The situation in Sittingbourne may not
necessarily have been so authoritarian, but that the tanks
were the below ground elements of privies, attached to the
rear of the properties is confirmed by photographic evidence
(Cordell and Lee 1989, Pl 84). This photograph, taken in
about 1895 from the chimney of No 2 Mill, shows the
view to the east over Sittingbourne with the railway station
clearly evident just behind the block of houses between
Milton Road, Westbourne Street and Lloyd Street. The row
of properties under discussion and their rear elevations are
visible at the bottom of the photo, and extensions to the
back are clearly shown in a 2 -1 – 2 -1 configuration that
matches the arrangement of the tanks in Area A.
By the second half of the nineteenth century, London
authorities (the Vestries), legitimized by the Metropolis
Local Management Act of 1855, were placed in charge
of local sanitation. In Lambeth, and probably other
boroughs, they determined on the large-scale backfilling
and eventual complete eradication of cess tanks or pits,
although this had already been started to some degree
by the Metropolitan Commission of Sewers, even when
there was no sanitary system to replace them (effluent was
discharged directly into the nearest drains or watercourses,
and eventually ended up in the Thames whereby causing
the ‘Great Stink’ of 1858). Jefferies (2006, 3–4), notes
some interesting points about these recommendations,
particularly that ‘previous to the drain being carried near
any cesspool on the premises, such cesspools shall be
emptied, the contents taken away and the cesspools filled

103 ‘Such as Blood boilers, or Bone boilers, or Pelimongers, or Soap
boilers, or Tallow melters, or Tripe boilers, or Any other noxious or
offensive trade business or manufacture’ (PHA 1875, 39).

104 http://www.parliament.uk/about/living-heritage/
transformingsociety/towncountry/towns/keydates/ viewed 13/12/15.
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in with proper dry rubbish’ and that ‘where new drainage
is constructed all old drains and cesspools be broken up,
cleansed and abolished’.105
The lack of cess deposits within, and the nature of the
content of backfilled cess-pits or tanks, such as at Lloyd
Street, which can be seen as a result of these directives
or others like them, seems to be a more widespread
occurrence not just confined to London, and has been
commented on for some similar features behind terraced
housing in Shoreham-by-Sea (Stevens 2011, also cited by
Barber, p 82). These cases are somewhat earlier than the
Sittingbourne evidence, which suggests backfilling after
1887 (Queen Victoria jubilee commemoration glass), and
at Sittingbourne insinuates some advance in sanitation by
connection to the drain nearby, if this was not in fact the
original arrangement. However, even with the authority’s
determination to get rid of them, such ‘nuisances’
remained in use at Lambeth until the 1880s. Cess-pits
were not finally abolished there until 1886, although
powers to force landlords to connect to the new mains
sewers had been implemented in 1866 (the Sanitary Act;
Jeffries 2006, 274‑6).
Common factors seem to be involved in the end-life
and backfilling of later nineteenth-century cess-pits or
tanks and indeed other open and redundant features such
as wells (the latter going out of use when water began
to be supplied by pipe).106 The absence of any remaining
cess-deposits has been remarked upon and was clearly
evident on the Ropewalk site at Shoreham: ‘The level of
cleanliness of the cesspit deposits was remarkable; there
was very little soil or dirt within the deposits, which were
made up almost entirely of artefacts’ (Stevens 2011, 152).
The ‘scraping clean’ of the inside of similar features on a
number of excavations at Lambeth, and backfilling with
‘clean’ waste or rubbish, was compared to earlier cesspits of the first quarter of the century, where cess and
food waste, such as animal bone tended to be present
(Jeffries 2006, 284–5). The actual deposits from the Lloyd
Street tanks have been described in more detail above,
but overall their close similarity to the later nineteenthcentury backfills at Shoreham and Lambeth, with only
small amounts of, or no animal bone or other obvious
foodstuff waste, but considerable quantities of mostly
inorganic domestic refuse, is clear. The implication,
as Jeffries suggests, is that by this time, and in tandem
with the widespread appreciation of the need for sanitary
improvement, both cess and food or other organic waste
was now considered a significant potential public health
risk if not disposed of in the right manner (ibid).
The Victorian improvements in public health and
sanitation, extended into the early twentieth century at

Sittingbourne (above), when mains drainage was installed
at Lloyd Street, represented by the large cut aligned along
its centre in Area A. However, no obvious connections to
this sewer from the associated terraces or other houses
in the area were discerned, though it is possible that
at least some of these were at a higher level and had
been scoured away when the streets were removed. In
conclusion, the sequence seems to be that the tanks were
the original features and represent privies to the rear of
the Lloyd Street properties. These were cleaned out and
backfilled with ‘sterile’ rubbish after 1887 (sometime
after their secondary connection to the earlier drain to the
rear) and potentially as late as 1902–4 when the mains
sewers were built. The drain itself may have eventually
become redundant as its line would have been severed
by expansion of the mill up to the Lloyd Street frontage
(by 1898) in a complex that partly housed the mechanical
workshop, although it is possible that it was diverted so
that it still functioned as a sewer. In any case, the mains
sewerage along Lloyd Street was put in only a few years
later (it remains possible that the terraces were never
connected).

The artefactual evidence for domestic life
Unfortunately, the objects recovered from the backfilled
cess-tanks to the rear of Lloyd Street cannot be explicitly
tied to the occupation of their associated domestic
properties, although may still be seen as a form of ‘timecapsule’ of working class life in the immediate area around
the turn of the century. The severance of the dividing wall
between the double cess-tanks before backfilling partially
indicates that deposition of one household’s refuse in one
feature was not necessarily the case. The nature of the
assemblages themselves also points to this conclusion, and
moreover points to possible origins (in part) further afield,
such as nearby public houses, a chemists or apothecary and
perhaps the mill itself.
The bulk of the material came from the two conjoining
cess tanks (S1063) belonging to Nos 10 and 12 Lloyd
Street (perhaps because these properties were the most
conveniently located in this part of the road, which was
a cul-de-sac), and comprised about 80 per cent of the
pottery and most of the glass and other finds apart from
clay pipes. The double cess tank (S1059) of Nos 4 and
6 on the other hand contained less of each category of
find with pottery still the most common. Different again
was the tank of No 8 Lloyd Street (S1061) which yielded
nearly all of the clay pipes, but very little pottery and
only moderate amounts of other finds. There are also
peculiar aspects to some of the main assemblages. The
clay pipe assemblage for example, would normally be
expected to derive from an inn (see p 81), but there was
nothing to suggest that from the other ceramics (although
some of the glass could also have done so). There does
not appear to have been a public house on Lloyd or
Westbourne Street. The closest at this time was probably
the New Inn 100m away on the corner of Milton Road

105 Minutes of the Sewer and Sanitary Committee, March 31st 1856,
15 (LML P3/139/).
106 Although in Sittingbourne and Milton wells were often used as
cesspools once water was supplied by pipe (from 1870). This led to
contamination of the water supply from wells in unconnected properties
(Bellingham 1996, 108).

107

5 Discussion and conclusion

The development of an industrial site from prehistory to present

and Princes Street107 or the Papermaker’s Arms108 on the
corner of Milton Road and Eastbourne Street (see Fig 8).
So it is possible, that the clay pipes derived from either
of these sources.
The large quantity of pharmaceutical glass from the cesstanks of Nos 10 and 12, is unlikely to have come from a single
domestic household (see p 85). More likely perhaps is a
derivation from a nearby chemist, apothecary or pharmacist,
possibly Henry Tuckey Maundrell (1867–1953), a chemist
and druggist situated at 4 King Street, Milton Regis at the
very beginning of the twentieth century.109 If, as suggested
above (p 107), there was a policy of filling in cess tanks
with ‘clean’ rubbish upon their disuse, this material might
have been sourced by the presiding authority or they may
have been filled opportunistically ‘at a time when regularly
collected rubbish disposal was in its infancy’ (Jeffries 2006,
10). An observation made at the excavation at Ropetackle,
Shoreham is pertinent here:

that smoking be banned in paper mills where flammable
material was present in quantity (the propensity for fires is
demonstrated by its history), Wood (2016) has shown that
this was not always the case.110 In at least one paper mill,
there was a ‘culture of smoking’ amongst the workforce
(see ibid, 63–5) and inherent opposition to the idea of a
ban, which management did not always try to force, ‘tacitly
accepting workers’ right to smoke’ (ibid, 66–8). It is
possible therefore that this quantity of clay pipes could have
derived from a smoking area, not necessarily condoned or
set-aside by the mill managers. There is no documentary
evidence for this, but perhaps the need to fill the cess-tanks,
in say 1902, when mains sewerage was supplied may have
provided the opportunity to dispose of accumulated rubbish
from the mill or close by.
The assemblages, although obviously subject to some
unknown bias in content, can therefore be used as a general
indication of the working-class economy of the area, but
anything more specific should perhaps be treated with
caution. Both the ceramics and small finds were basically
domestic in origin, and as noted by Barber (p 82) in
relation to the ceramics, characteristic of a working class
origin with ceramics of mostly low quality, with little or
no decoration and no evidence that table and tea ware was
purchased in matching sets. The assemblage is perhaps too
small to provide significant conclusions or impressions,
but some details are of interest; thus there are a few pieces
that indicate holidays taken in the nearby sea-side towns
of Margate and Whitstable, that may have been affordable
destinations (by train) at a time when the idea of a paid
holiday was in its infancy (see for example Barton 2005).

‘The date of deposition of the Ropetackle cesspits
assemblages broadly matches those of the Lambeth
groups, and perhaps includes an element of
opportunistic backfilling of convenient receptacles,
in the way that modern uncovered skips are filled
(Jeffries 2006, 286). This highlights the possibility
that not all the deposited rubbish came from the
houses in whose backyards the cesspits were located.
This phenomenon has been noted at a recent largescale excavation in Lewes, where large assemblages
from broadly contemporary deposits have been
recovered in association with similar houses’
(Stevens 2011, 152).

In conclusion

Thus there is the suggestion of distinct groups of
material, combined in coeval phases of dumping, in the
detailed breakdowns of the overall ceramic assemblage
which would perhaps explain some notable differences in
the composition, such as the remains of horticultural wares
in S1063, the absence of kitchen wares in S1059 or the large
group of clay pipes. A few of the individual pieces of glass
may also have been quite old when eventually discarded,
such as a glass cream jug, a colourless mould-blown vessel
dated c 1840–1850 (No 20; see p 117). However, even if it
is unsafe to link these assemblages directly with particular
houses, it would be applicable to relate the specifically
domestic items to the working-class residents of the
vicinity, perhaps some of them mill workers.
In respect to the clay pipes, particularly the single large
assemblage recovered from tank S1061, another possible
point of origin (if not a nearby public house) may have
been the mill itself. Although it might seem sensible

Although the environmental assemblages suggest that the
southern arm of Milton Creek extended into the site during
the prehistoric period and probably later, the prehistoric
levels did not live up to their initial promise, partly due to
contamination and also an absence of good dating evidence.
There was a surprising lack of Roman or Anglo-Saxon
evidence considering the propensity for remains of these
periods in the area, particularly burials. It is likely that the
western half of the site was either still underwater, or too
marshy for occupation during these periods, while to the
east the area examined was relatively small overall. The
medieval features form part of the agricultural landscape
prior to urbanisation of the area, and probably relate to small
peasant farmsteads. The medieval pits also suggested that
clay extraction, one of the most important local industries,
has a long history here, although this only became a large
scale commercial enterprise in the nineteenth century.
The industrial features, excavated in Areas C and D
are obviously part of the mid-late nineteenth-century
development of the mill, but they are just individual

107 See http://www.dover-kent.com/2015-project/New-Inn-MiltonRoad%20Sittingbourne.html, viewed 3/2/18.
108 http://www.kenthistoryforum.co.uk/index.php?PHPSESSID=
60eaofdkru41nh96uhogfq00c6&topic=10162.15, viewed 3/2/18.
109 Located less than 200m north of the mill; see https://www.ancestry.
co.uk/boards/surnames.mandrell/49.1/mb.ashx, viewed 22/11/18.

110 Wood (2016) was studying workplaces in early twentieth-century
America, but it seems possible that things were similar in this country.
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elements in a much wider complex. They only illustrate
a small fraction of the site’s history, both in its wider
physical and also technological sense. The difficulties of
excavating this sort of site should not be underestimated.
Over the site as a whole, the exposed subterranean
medley of brick walls and later interference suggests ad
hoc improvements or alterations on a virtually constant
basis. This is not only intimated at Sittingbourne, where,
on cartographic evidence, the building complex seems to
change shape regularly (and also by the many adaptations
within Area C), but also on many other industrial sites;
indeed, it is often noted as a particular factor (see Malaws
and Mcdonald 2009, 120). Audretsch (1997) for example,
speaking from an economic viewpoint, has noted that ‘the
structure of industries is perhaps better characterized by a
high degree of fluidity and turbulence than stability’. From
a specifically archaeological perspective, Nash paper mills
in Hertfordshire for example, was ‘in a state of continuous
evolution’ (Zeepvat 2010, 54–5). These alterations ‘seem to
have been largely due to changing production requirements’
(ibid, 60) and economic imperatives obviously played a
major part in these industries. These would have included
the constant flux of the national and local economies in
relation to the consumables and products of the industry,
as well as ergonomic, demographic and political factors
(see for example Malerba and Orsenigo 1996). Ecological
and public health considerations were also relevant, the
early attempts to control smoke emissions from chimneys,
although inextricably bound with the economic combustion
of fuel, perhaps being one example (see Armstrong 1839,
36–40 and the Smoke Nuisance Abatement (Metropolis)
Act of 1853).
Problems of interpretation for industrial sites are
exacerbated since most of the activities took place above
ground, with machinery, walkways, offices, workshops
and all the other impedimenta of a working industrial
manufactory. After the machinery has been sold off or

scrapped and buildings razed, only a very partial record of
the complexities of the various individual functions of an
industrial site is left, unless there is very comprehensive
documentary evidence or a detailed technical record.
There is also often great physical difficulty of stripping
off multiple layers of reinforced concrete which mitigate
against full exposure of such sites through sheer expense.
This is of course true for other periods, but there is a
significant technological element to industrial sites that
cannot easily be determined through archaeology alone, as
can be seen above in the discussion of the boiler houses.
Here, the often vast literature relating to industrial features
of the pre-modern age (see for example the huge lists of
volumes about steam power alone on the internet111), may
indeed be more informative than archaeological evidence.
Other conclusions that can be drawn quite clearly,
in regard to unravelling the story of this type of site, is
the need for a multidisciplinary approach, in this case
drawing in the technological aspects of papermaking,
steam power, the social and sanitary aspects of Victorian
housing, the technological, historical and social aspects
of industrialisation, local and national historical economy,
landscape development and cartography, and the local
demography. The last, which can be interrogated with long
persistence and difficulty from the various census records,
is of signal importance, providing much information of the
human aspect of these industrial societies and their environs,
and giving hints at socio-economic developments, such as
the embourgeoisement of parts of the working class, which
can be seen as embryonic to social shifts mostly only
discerned in the twentieth century. All of these are very
wide fields and this report has only touched on some of
them.

111 See for example http://stommel.tamu.edu/~baum/google-steam.
html, viewed 1/11/15.
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Appendix 1

Review of geotechnical data
Simon Pratt

A review of the geotechnical data from various boreholes
and test pits sunk in the main area (south of Crown Quay
Lane) formed part of the archaeological work. Logs from
four historic boreholes (TQ96SW10D, K, L and M) were
retrieved from the British Geological Society’s online
database (BGS 2012). The logs of three geotechnical
campaigns on the site, undertaken in 2008, 2010 and 2011,
were consulted, as was an earlier review by Compass
Archaeology (RSK 2011, apps F1, F4 and H3). Ordnance
Survey digital contour data and 2007 ground level data
(gathered by satellite-borne radar) on a 5m grid were also
employed. To avoid conflict with phase numbers arising
from conventional evaluation and excavation work on the
site, those identified in the review were given Roman rather
than Arabic numerals. As a potential test of reliability, the
review deliberately did not include comparison with the
conventional archaeological data (save for confirming the
position of the mill pond shown on old maps).

These valleys were, presumably, first formed by Pleistocene
glacial (or permafrost?) melt waters but, unlike the Thames,
Medway and Stour rivers, did not accumulate significant
gravel terraces although, as is the case with the Stockbury
and Highsted valleys, they tend to contain Quaternary Head
deposits, often gravels.
Between each pair of this series are various much
narrower and shallower ‘dry’ valleys, seldom named,
with very few or no tributaries and a Strahler Number of
1 or 2: these tend to contain less gravelly Head deposits,
suggestive of lower energy environments and some, at
least, may have formed later than the larger valleys. In
both types some, if not all, of the finer Head deposits and
smaller areas of gravels may have formed in the Holocene
rather than Pleistocene division of the Quaternary.
The site lies across the mouth of one of these minor
valleys, carrying the Sittingbourne Stream, with its northwestern edge roughly following the watershed between
this valley and that carrying the Chalkwell Stream (Fig 2).
Both valleys are shown as containing unspecified Head,
which the BGS website amplifies to “Clay, Silt, Sand and
Gravel” (ibid). Both streams now run largely if not entirely
underground but appear on eighteenth- and nineteenthcentury maps. They were and are fed by springs which
probably run, at least in part, along the upper reaches of
the valleys, whose formation is probably related to them
and to solution hollows in the Chalk.

Solid geology
BGS Sheet 272 shows the site almost entirely upon Upper
Chalk, with the alluvium in the head of Milton Creek only
just entering its northern side. Generally, the Chalk is
often cut by solution pipes (Dines et al 1954, 76). In the
immediate locality, the Chalk has been denuded of any
Tertiary (Palaeogene or Neogene) deposits which may
have overlain it, though some Palaeogene Thanet Beds and
Lambeth Group deposits do survive to the north and east.

Data quality
It was assumed that all sampling points fell where the logs
or accompanying plans show them, but it should be borne
in mind that geotechnical reports sometimes carry only
intended positions, which may be metres or (rarely on
heavily built-up sites such as this) tens of metres away from
those actually sampled. This may also affect the associated
ground level (GL).
None of the contexts were directly observed and logged
archaeologically and the review relied exclusively on
geotechnical descriptions in which, for example, medieval
mortar might be identified as concrete, Roman tile as brick,
or an ancient pit-fill as made ground. The interpretations
and phasing applied to the contexts could, therefore, be only
tentative. Due to the lack of archaeological descriptions
and dating evidence it was impossible, without reference to
excavation results, usefully to subdivide the key Phase IV.

Drift geology and physical
topography
The site lies on the southern margin of a shallow basin at
the confluence of Stockbury valley with either a westerly
branch, or palaeochannel, of Highsted valley or a minor
valley paralleling it (the situation is obscured by a large
quarry). These run into Milton Creek, which crosses the
floor of the basin and passes through its northern bank onto
the Swale and thence to the Thames Estuary. Stockbury
and Highsted are part of a series of well-marked, more or
less ‘dry’ valleys, with many tributaries and, typically, a
Strahler Number (measuring branching complexity) of 3
or 4, which drain the North Downs towards the estuary.
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Phase III

Furthermore, the logging was carried out at various times
by various organisations and individuals, presumably with
varied equipment, training, experience and priorities, and
several preliminary adjustments had to be made before the
main analysis could proceed.
For example, several 2008–2011 positions lacked
GLs which were, therefore, estimated from those of
neighbouring positions and/or a post-demolition levels
survey. Satellite-borne radar data, gathered in 2007,
matched these levels and the Ordnance Survey contours
very well except in areas (most noticeably in the western
part of the site) which had been completely covered by
extensive buildings set into terraces, where the satellite
data has, presumably, been interpolated between patches of
open ground, resulting in dimpling around some sampling
positions when the data sets were combined.

Phase III comprises what were identified as natural alluvial
clay or Head deposits (excluding those assigned to Phase
II). They occur, albeit discontinuously, over most of the site
though only once above 8.00m OD. Taking their uppermost
levels together, they clearly define the valley (though this
may be in part due to artificial terracing) of the Sittingbourne
Stream, possibly with two sub-channels converging to the
north-east of a slightly higher tongue, and with the end of
the Chalkwell Stream’s valley entering the north-western
corner. A deeper area, upon which both streams converge,
represents the head of the early creek. Though a Pleistocene
data cannot be ruled out, all these deposits probably relate
to the Holocene (about 10,000 BC or later). The western
side of the eastern sub-channel and the northern part of
the western match the recorded position of a mill pond
shown on a tithe map of 1841 whilst the eastern side of the
eastern sub-channel matches that of the partially culverted
stream which presumably served as a by-pass channel. To
what extent the Phase III deposits had been artificially cut
to form these features could not be established from the
geotechnical logs.

Phase I (Fig 3)
This phase consists of the natural Upper Chalk, laid down
during the Late Cretaceous epoch and dating to roughly
100–65.5 million years ago (MYA). In this stretch of the
North Downs its surface dips naturally to the north-east
and, beyond the site limits, is still overlain by deposits of
the Palaeogene period (65.5–23 MYA). At the mill site,
however, it has been entirely denuded and cut into by later
features, including solution pipes and the valley of the
Sittingbourne Stream.

Phases IV–V
Phase IV consists of those deposits which were neither
palpably modern nor apparently geological apparently
natural nor clearly modern and may include buried topsoils
and ploughsoils, late prehistoric or later archaeological
horizons and some, mainly early, mill-period material. Most
Phase IV positions were concentrated in the south-eastern
area and along the north-eastern site boundary to the northwestern corner, though a few lay in the central and southwestern areas. None lay within or between the mill pond
and by-pass stream shown on the 1841 map, though a few
were in the remnant creek head either side of the stream. All
identifiable mill period and mill demolition deposits were
assigned to Phase V.

Phase II
The sides of the valley of the Sittingbourne Stream are
marked by rises in the Chalk, into which it is cut, beneath the
south-eastern and north-western portions of the site and the
valley’s original formation probably dates to Phase II. The
deposits of this phase consist of natural gravels and sands.
Their distribution within the site is rather patchy, though
most lie towards the southern margin. Their upper surfaces
mostly fall from 7.19–7.42m OD along the southern margin
to 1.97m OD in BH08/05. Rather than river terrace gravels,
these probably represent Head material fanning out from the
valley of the Sittingbourne Stream (though the most northerly
might derive from that of the Chalkwell). It is likely that they
have been cut into by Phase III (or immediately pre-Phase
III) channels and solution hollows. Though it is possible that
Phases II and III are actually contemporary or interleaved,
with II representing higher and III lower energy events, in
the few cases where they have been identified at the same
position, the latter always overlays the former. Given the
relatively high energy required to transport such material,
it is likely that the predominantly gravel groups were laid
down during the Pleistocene rather than the Holocene and
thus date from about 2.6 MYA to about 10,000 BC, though
probably towards the end of that range. The predominantly
sand groups may be broadly contemporary, but they may,
instead, pertain to Phase III.

Anomalies
Various anomalies were apparent when the data were
translated into transects, contour maps and threedimensional models. These can be divided into three
general classes.
Class A (algorithmic artefact). Caused by quirkish
behaviour of the contouring algorithm under certain
conditions. In the case of the Natural Neighbour algorithm,
this usually takes the form of narrow zones of artificially
high or low values running along part or all of an edge of
the modelled area (eg, anomaly A1), though sometimes
minima which should probably be linked by a low area are
shown as isolated depressions (as with A5).
Class B (data error). Perhaps due to a descriptive,
interpretative or numeric mistake by the original observer
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but more probably to transcription errors or erroneous
interpolations. Where feasible these have been rectified
on the basis of explicit assumptions and the resultant
alterations incorporated into the figures. Dimpling of GLs
around sampling points and evaluation trenches, when
compared to satellite data, is probably due to the latter
being interpolated beneath unbroken spreads of buildings,
as are occasional high areas where low ones are expected
(eg B5).

Class C (true anomaly). Probably representative of the
actual features. Six were identified: C1 and C2 probably
represented solution pipes in the Chalk; C3 (if not due to
a recording or transcription error) the same or a steeply
banked channel in the Chalk; C4 was probably a modern
feature rather than an extension of C2; C5 was probably
a modern feature, possibly due to subsidence over C2; C6
was probably a Phase V feature but a late Phase IV feature
may also have been present.
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Small finds
Luke Barber and Elke Raemen

Find
no
1

Context Material
u/s
Copper alloy Buckle

2

1020

Copper alloy Stud

3

1038

Copper alloy Brooch

4
5

1044
1062

Iron
Leather

Spur
Shoe

6

1062

Wood

Brush

7

1062

Copper alloy Fitting

8

1062

Iron

Strip

9

1062

Knife

10

1062

Bone and
iron
Plastic

11

1062

Ceramic

Marble

12

1062

14

Description
Frag of frame from a figure-8 buckle frame with decorative applied
knobs either end of central bar and paired on each loop
14mm long stud with 10mm dished sheet head

Object
date
16-17th
century

11501225

Bow brooch fragment with catchplate and part of chord missing (no
pin) 51mm long. Colchester type (cf Bayley and Butcher 2004, 146,
T90)
Incomplete, 140mm long, c 60mm wide
Sole of child’s shoe with tacks around sole & frags of textile upper.
138mm long with 40mm wide heel and 52mm wide ball
Wooden hand scrubbing brush with remains of bristle stubs. 45mm
wide by 85mm+ long
Stair runner fixing for stair rod 35mm x 14mm with 8mm central
aperture
30mm wide, 85mm+ long, 3mm thick strip frag

AD 0-50

2-piece bone handle for scale-tanged table knife secured by 2 copper
alloy rivets. Part of iron blade. 85mm long by 18mm wide
Frag of dark brown hair comb in shellac/ebonite. 90mm+ long by
35mm tall (teeth 25mm long)
English porcelain? 15mm diam

19th century

Copper alloy Button

4-hole dome-backed button. 17mm diam

1062

Bone

16

1062

Bone

18

1062

Copper alloy Button

2-piece bone handle for scale-tanged table knife secured by 3 copper
alloy rivets. Part of iron blade. 78mm long by 16mm wide
Circular 1mm thick 29mm diam disc with 7mm diam central aperture
with lathe marks. Possibly a sewing accessory
Hollow domed button 18mm di, 12mm high. Nothing on x-ray

late 19th-early
20th century
19th century

19

1062

Ivory

20

1062

Copper alloy Lid

22

1062

White metal

23

1062

Copper alloy Strip

12mm wide, 1mm thick, 24mm+ long strip frag

25

1062

Iron

26

1062

Copper alloy Button

28

1123

Iron

Nail

Socketed with remains of wooden handle. 165mm long with 110mm
wide, 95mm deep, blade stepping down to a 55mm wide hafting point
4-hole dome-backed button. 18mm diam
late 19th-early
20th century
Frags, 62mm+ long with tapering/headless heads

35

1196

Iron

Nail

General purpose frag 45mm+ long

36

1196

Iron

Clench bolt Diamond rove 35 x 25mm

37

1192

Iron

?

Amorphous lump 20mm across. Nothing on x-ray

58

3000

?

?

Amorphous rounded lump of heavy calcareous friable pink powdery
substance. Red lead? - used in various industrial processes

Comb

Knife
handle
?

Knife

Button

Axe

1-piece ivory/bone handle for whittle-tanged knife/fork secured by
lateral copper alloy rivets. 60mm+ long by 17mm wide
Frags of a single sheet metal circular lid with central 2-3mm diam
aperture, 40mm diam overall. ?Salt
4-hole flat button. 15mm diam, 1mm thick
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Pottery
date

13th century
19th century
late 19th-early
20th century
19th century

late 19th-early
20th century
19th century

19th century
19th century
19th century
19th century
late 19th-early
20th century

18701900
18701900
18701900
18701900
18701900
18701900
18701900
18701900
18701900
18701900
18701900
18701900
18701900
18701900
18701900
18701900
18701900
11001200
11501225
11501225
11001200

Quantity
1

Weight
(g)
1

1

1

1

2

1
5

102
54

1

36

1

4

1

42

1

40

2

4

1

4

1

1

1

36

1

2

1

4

1

12

9

4

1

1

1

1

1

724

1

1

2

74

1

28

1

16

2

6

1
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(continued)
Find
no
Context Material
64
1257
Fired clay

Daub

64

Fired clay

Daub

9000 1001

Iron

Horseshoe

9001 1001

Iron

Nail

9002 1058

Lead

Strip

9003 2232

Copper alloy Sheet

Fine off-white calcareous material with slight longitudinal ‘grain’ (looks
like wood) - chalky/tufa-like deposit
Near complete 107mm across by 115mm front to back. X-ray shows
x7 rect nail holes 10 x 7mm. Clark Type 3/4
15mm diam head
13th-14th
century
Lead strip (25 x 10mm rect section) U-shaped, 65mm wide, 127mm
long
Sheet scraps?

9004 107

Iron

Nail

68mm long, 17mm diam head

9005 2310

Iron

?

Amorphous lump 20mm across. Nothing on x-ray

9010 1244

Iron

?

Amorphous lump 25mm across. Nothing on x-ray

9013 1060
9015 1060
9016 1060

Copper alloy Spoon
129mm long tea spoon (complete) Bowl 46 x 28mm
Copper alloy Keyhole
Oval plate 49 x 37mm with x4 fixing holes
escutcheon
Copper alloy Button
Cone-back button. 19mm diam, 9mm high

9017 1060

Copper alloy Stud

9019 1060

Glass

9021 1060
9022 1028

Copper alloy Oil lamp
fitting
Iron
Strip

9023 1062

Iron

Nail

9024 1060

Ceramic

Doll

9025 1062

Ceramic

Doll

9030 1229

Iron

Nail

BF 96 1058

Glass

Button

1257

Pin

Description
Fine silt clay, reduced dark grey with pale buff grey surfaces

Object
date

19th century
19th century

Pottery
date
Bronze
Age
Bronze
Age
11251200
11251200
18701900
11001200
17501850
18901920
11501225

18501880
18th-mid 19th 1850century
1880
16mm diam disc with central aperture containing 1mm diam stud/rod 18th-19th
1850century
1880
Amber-coloured oval cut glass/paste stone set in copper alloy surround. 19th century
185023 x 18mm by 10mm thick. Probably the head of a hatpin (cf Bailey
1880
1993, 79, Nos 8 or 13)
Cylindrical wick holder made from perforated sheeting. 47mm diam,
19th century
185035mm tall
1880
31mm wide, 4mm thick strip frag
15501750
70mm+ long with 15mm diam head, part of adhering slate pencil
18701900
White English porcelain doll’s leg. 9mm diam section, 47mm long (foot
1850broken)
1800
English porcelain doll’s leg frag 25mm+ long, 15mm diam with broken 19th century
1870foot
1900
Frag 34mm+ long
11501225
Black glass cut/cast facetted button with inset copper alloy loop on
19th century
1870reverse. 31mm diam, 10mm thick, 5mm diam loop
1900
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Quantity
8

Weight
(g)
36

7

58

1

220

2

18

1

680

3

1

1

32

1

2

1

10

1
1

12
8

1

2

1

1

1

2

1

28

1

6

4

76

1

6

1

6

1

12

1

12
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Glass

Rose Broadley

1

2

3

4

5
6

7

8

9

10
11
12

13

BF101. C1058. Tall pale green cylindrical bottle. Elongated
bobbles in the neck and small spherical bubbles in the wall.
One large bubble in the base. Base form features a concave
cone shape with a solid cone-shaped knob in the centre.
Height 30.8cm, base diameter 7.5cm. Weight 661.4g.
BF167. C1060. Body of pale blue-green bottle (neck and rim
missing). Flat front and back, sides with a two planes making
the base a long hexagon. The bottle shape widens from the
base and has a semi-circular curved shoulder. Height 12.6cm,
width at base 5.5cm. Weight 179.3g.
BF167. C1060. Small colourless cylindrical chemists’ bottle.
Seams, and moulded lettering reading ‘Powell’ on one side
and ‘Blackfriars Road’ on the other. 1876–1927. Height
10.6cm, weight 42.8g.
BF167. C1060. Base of a colourless commemorative glass
plate from Queen Victoria’s Golden Jubilee. Features a
pressed crown motif and the numbers 1837 to the left of
the crown and 1887 to the right. Bottom of letters U and B
also visible to the side, from the words ‘Golden Jubilee’ that
originally ran around the edge of the dish. Width 96.5cm,
base diameter 81.8cm. Weight 60.9g.
BF167. C1060. Pale green glass marble from a Codd bottle.
1872-mid twentieth century.
BF172. C1062. Pale blue-green cylindrical bottle, with
vertical seams and five moulded lines for measuring out
liquid on one side. Concave base. Neck and rim missing.
Height 13.8cm, base diameter 5cm. Weight 154.1g.
BF172. C1062. Small bright green cylindrical bottle with
a right-angled shoulder, narrower cylindrical neck, and
everted rim. Vertical seams. Concave base with number 3489
moulded into it. Height 6.1cm, base diameter 4.2cm. Weight
59.1g.
BF172. C1062. Small colourless cylindrical bottle with a
curved shoulder, narrower cylindrical neck, and everted rim.
Vertical seams. Concave base. Height 9.6cm, base diameter
2.6cm. Weight 30.1g.
BF172. C1062. Very similar to 8, less degraded but more
uneven in shape. Small colourless cylindrical bottle with a
curved shoulder, narrower cylindrical neck, and everted rim.
Vertical seams. Concave base. Height 9.3cm, base diameter
2.6cm. Weight 30.2g.
BF172. C1062. Similar to 8 except rim sheared off. Height
8.1cm, rim diameter 2cm. Weight 25.3g.
BF172. C1062. Small colourless bottle with everted rim,
similar to 8 but with a flat, square base and straight sides.
Laminating. Height 7.6cm, base 2.2cm. Weight 34.7g.
BF172. C1062. Small colourless bottle with everted rim, of
similar size to 8. Small colourless cylindrical bottle with a
curved shoulder, narrower cylindrical neck, and everted rim.
Vertical seams. Concave base. Laminating. Height 9.3cm,
base 2.6cm. Weight 31.3g.
BF172. C1062. Small colourless bottle, similar to 8. Small
colourless cylindrical bottle with a curved shoulder, narrower
cylindrical neck, but rim sheared off. Vertical seams.
Concave base. Laminating. Height 8cm, base 2.1cm. Weight
20.5g.

14 BF172. C1062. Small colourless bottle, similar to 8. Small
colourless cylindrical bottle with a curved shoulder, narrower
cylindrical neck, but rim sheared off. Vertical seams.
Concave base. Laminating. Height 8.1cm, base 2.1cm.
Weight 22.1g.
15 BF172. C1062. Small colourless bottle with everted rim,
similar to 8. Small colourless cylindrical bottle with a curved
shoulder, narrower cylindrical neck, and everted rim. Vertical
seams. Concave base. Laminating. Height 7.9cm, base 2cm.
Weight 22.9g.
16 BF172. C1062. Small colourless bottle, similar to 8. Small
colourless cylindrical bottle with a curved shoulder, narrower
cylindrical neck, but rim sheared off. Vertical seams.
Concave base. Laminating. Height 7.9cm, base 2.1cm.
Weight 24.6g.
17 BF172. C1062. Small colourless-pale green bottle, similar
to 8. Cylindrical bottle with a curved shoulder, narrower
cylindrical neck, with moulded hollow ‘ring’ round the neck
near the top. Rim sheared off. Vertical seams. Concave base.
Numerous small bubbles in the metal. Height 7.3cm, base
2.4cm. Weight 20.3g.
18 BF172. C1062. Small colourless-pale green bottle, similar
to 8, but much shorter. Cylindrical bottle with a curved
shoulder, narrower cylindrical neck and everted rim. Vertical
seams. Concave base. Laminating. Height 4.4cm, base
2.2cm. Weight 17.6g.
19 BF172. C1062. Larger cobalt blue bottle with double-coil
rim and concave ovoid base. ‘H C GALLUP’ on one edge
and ‘LONDON’ on the other. Usually contained hair restorer,
c 1870–1900. Height 19cm, width 6.9cm. Weight 269.8g.
20 BF172. C1062. Mid-Victorian cream jug (c 1840–1850)
with the spout missing. Colourless mould-blown glass,
with classic scalloped rim rising towards the missing spout,
matching scalloped pedestal base, with series of ovoid ridges
motifs around the side. Maximum surviving height 9.9cm,
base diameter 6.5cm. Weight 277.7g.
21 BF172. C1062. Colourless drinking glass known as a
rummer, with rim missing, c 1850–1870. Cylindrical body
on pedestal base. Pontil mark on base. Maximum surviving
height 10.9cm, base diameter 7.8cm. Weight 201.1g.
22 BF172. C1062. Very similar to 21, colourless drinking
glass known as a rummer, with rim missing, c 1850–1870.
Cylindrical body on pedestal base. Pontil mark on base.
Maximum surviving height 6.2cm, base diameter 7.2cm.
Weight 136.7g.
23 BF172. C1062. Two body sherds of ‘milk glass’, which
appears opaque white. Both feature traces of painted
decoration. 1. Dark green linear decoration and one patch
of red-brown. Length 4.5cm, thickness 0.7–1.2mm. Weight
2.3g. 2. One larger patch of red-brown. Length 2.8cm,
thickness 1.9mm. Weight 1.8g.
24 BF172. C1062. Two colourless fragments from a glass
oil lamp, the base ring, and a tall cone from the top. Base
aperture diameter 5.1cm. Weight 29.3g. Cone height 14.2cm,
weight 34.7g.
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25 BF172. C1062. Thick, flat colourless glass, cut with two
straight edges and one cut into a wavy pattern, probably a
shelf support. Length 9.1cm, thickness 0.6cm. Weight 70.2g.
26 BF172. C1062. Small pale blue-green bottle with neck intact
but rim missing. Subrectangular concave base, with flat
planes on each corner making the base octagonal. Curved
shoulder. Laminating badly. Height 10.6cm, base width
4.3cm. Weight 92.5g.
27 BF172. C1062. Base of vessel with 14 sides, perhaps from a
sub-group of Codd bottles. Circular concave moulded base.
Height 2.9cm, base diameter 6.5cm. Weight 122.1g.
28 BF172. C1062. Base and shoulder and neck of an olive green
bottle. Base concave with a solid round bulb in the centre.
Rim with an applied flat ring just below the rim. Post 1887
machine made bottle. Body height 19.3cm, neck and rim
height 10.5cm, base diameter 7.5cm, rim diameter 3.2cm.
Weight of base 485.6g, of neck and rim 99.1g.
29 C1062. Colourless lid from an apothecary jar. Two sections
on opposite sides and the knob broken off. Diameter 6cm.
Weight. 19.3g.
30 C1062. Colourless base of vessel. Originally had twelve
sides, although only eight survive. Concave base with
straight sides and flat base. Base has a logo moulded onto it
that appears to be a small crown. Laminating heavily. Could
be from an apothecary jar and match with lid (29). Width
5.6cm. Weight 41.6g.
31 C1062. Colourless rim fragment from moulded vessel,
probably a larger apothecary jar. Estimated rim diameter
8.5cm, height 7.3cm. Weight 41.9g.
32 C1062. Colourless rim fragment from moulded vessel,
probably a larger apothecary jar. Estimated rim diameter
8.8cm, height 7.4cm. Weight 73.7g.
33 C1062. Thick pale green fragment from the shoulder of a
bottle. Moulded letters arranged horizontally: ‘MILT-’ and
below that ‘MINE-’ visible. Height 6.9cm, thickness 4.8mm.
Weight 26.3g.
34 C1062. Thick pale green fragment from the side of a bottle.
Moulded letters arranged vertically: ‘AR-’ and below that
‘-NGBOU-’ visible. Height 7.2cm, thickness 6.9mm. Weight
34.8g.
35 C1062. Opaline translucent colourless glass. Moulded rim
with three straight edges surviving. Curved wall below the
rim closely packed with raised hemispherical dots. Probably
from an opaline glass box or casket. Height 3.2cm. Weight
5.6g.
36 C1062. Stopper from a small perfume or cosmetic bottle.
Opaque bright pale green, abraded base and sides. Top
sheared off. Length 3.4cm. Weight 10.7g.
37 C1062. Body of pale turquoise bottle (shoulder, neck and rim
missing). Flat front, back, and sides, and flat plane on all four
corners making the base a long octagon. The bottle shape
is vertical from the base. Surviving height 12.1cm, width at
base 5.9cm. Weight 105.8g.
38 C1062. Pale blue rim, neck and part of shoulder of a bottle.
Everted rim and narrow cylindrical neck. Rim diameter
2.6cm. Weight 13.6g.

39 C1062. Colourless vertical rounded rim sherd. Estimated
rim diameter 8cm, 25 per cent remaining. Height 8.2cm,
thickness 2.2mm. Weight 16.7g.
40 C1062. Colourless vertical rounded rim sherd. Estimated
rim diameter 8cm, 17.5 per cent remaining. Very similar to
39. Both perhaps from a tall drinking glass. Height 5cm,
thickness 1.7mm. Weight 5.4g.
41 C1062. Colourless vertical rounded rim sherd. Estimated
rim diameter 8cm, 14 per cent remaining. Height 2.4cm,
thickness 2.3mm. Weight 6g.
42 C1062. Colourless rounded rim sherd. Rim broadly everted,
suggesting vase or funnel rather than a drinking glass.
Estimated rim diameter 7cm, 20 per cent remaining. Height
8.3cm, thickness 2.4mm. Weight 22.4g.
(Not diagnostic: five colourless body sherds, one olive green
sherd and one cobalt blue sherd)
43 BF267. C1534. Five sherds from the same opaque blue-grey
glass. Probably a vase. Two sherds join and come from the
neck. Unusual surface accretions post depositional. Part of a
small flower shaped imprint (c 1cm in diameter) survives on
one sherd. Total weight 24.8g.
44 BF433. C1006. EV 001. Colourless chip of glass.
SPM EV11
45 BF 23. C2310. Base fragment from an opaque white ‘milk
glass’ bottle. Square base. Base width 4.3cm, surviving
height 4.6cm. Weight 30.7g.
46 BF 23. C2310. Fragment of ‘Burmese’ glass, which is pale
pink on the outside and white on the inside. Probably from a
lamp or light-fitting. Length 5.8cm. Weight 16g.
47 BF 65. C2310. Neck of blue-green Codd bottle, with glass
marble and surviving rubber washer still trapped inside.
Height 8.6cm. Weight 150g.
48 BF 65. C2310. Neck of blue-green Codd bottle, with glass
marble still trapped inside. Fragments of rubber washer
present. Height 9.2cm. Weight 123.6g.
49 BF 65. C2310. Rim and neck of pale blue bottle. Neck
narrow and cylindrical, rim cracked off. Rim diameter
2.2cm, height 7.7cm. Weight 38.1g.
50 BF 65. C2310. Rim and neck of pale blue bottle. Neck
narrow and cylindrical. Rim diameter 2.8cm, height 7.7cm.
Weight 53.7g.
51 BF70. C708. Small cylindrical brown glass jar. Vertical
seam. Letters KRUSCHEN and number 19 on the base.
Screw top. 1930–1959. Height 5.6cm, diameter 3.7cm.
Weight 73.4g.
52 BF70. C708. Larger colourless cylindrical jar. Vertical seam.
Logo on the base formed from a backwards F, an M and an
F. Also the letter R underneath, and number 10 under that.
Everted rim. Height 11.9cm, base diameter 7.2cm. Weight
265.3g.
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