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Introduction

A requirement to refurbish a section of the Bamacre 24" water main by United Utilities necessitated the
excavation of a 4m wide pipe trench easement across part of West Lancashire during July 2002. An
archaeological watching brief was maintained by Oxford Archaeology North throughout the process of topsoil
stripping within the easement, during which a sequence of burnt clay spreads was identified near Poplar
Grove Farm, Nateby (SD 467 441; Fig 1). These were investigated subsequently through archaeological
excavation in August 2002,which concluded that they were the remnants of l9th century brick clamp kilns.

The details of small-scale brick manufactories in rural Lancashire are not well understood as very few have
been identified, and the excavation provided a rare opportunity to investigate archaeologically one such site.
Despite their relatively recent date, moreover, it seems likely that the clamp kilns represented the late survival
of a medieval tradition of brick-making, providing an interesting example of a rural industry adapting to a
marginal environment, making full use of the available resources with minimal infrastructure.

Historical Background to Brick Manufacture

The firing of clay bricks may be traced back to the ancient Egyptians, who had knowledge of fired brick and
used it together with sun-dried brick in some of their early pyramids and houses (Plumridge and Meulenkamp

2000). The production of bricks in Britain
during the Roman period is attested by
numerous known manufacturing sites, such
as those at Quernmore in Lancashire and
Eccles in Greater Manchester (Brodribb
1989). Since then, whilst mechanical and
technical innovations have led to dramatic
increases in the scale of production, the
manufacturing process has remained
essentially unaltered.

Bricks are made from clay, traditionally
extracted from superficial deposits in
autumn and left in open heaps to weather
until spring. The clay may then be mixed
with water to render it plastic, and kneaded
to the correct consistency. This arduous
process was speeded up by the pug mill,
which was introduced from the late lTth
century onwards. This device consisted of
an inverted metal cone with a set of blades
projecting from a central vertical axis
turned by horses treading a circular path.

The clay was mixed by the blades and
forced out ofan orifice at the bottom ofthe
inverted cone in a form suitable for use by
the brick-moulder, who formed the clay into
raw bricks.

During the Roman period, bricks are
believed to have been formed by beating the

Fig 1: The excavated remains of a brick clamp kiln, showing
charcoal patches qround the margins, a possible fuel tunnel

to the right, and a modern field drain to the rear



kneaded clay into shape, whilst those of the medieval period and subsequently were made in wooden moulds
(Lloyd 1990). There were many variations in the moulding process, although most were superseded by
mechanisation during the early 20th century.

In order to convert clay into durable brick with a degree of vitrification, the bricks must be allowed to dry
thoroughly over a period of several weeks, and then fired at a temperature greater than 9000C. probably the
most rudimentary method of firing bricks was a clamp kiln, which has been used in Britain since the Middle
Ages (Brunskill 1997). This was a temporary structure requiring only the bricks themselves, some turf or mud
from the site, and the addition of fuel. The bricks were stacked carefully, allowing sufficient space between
each brick to allow the fire gases to circulate, and fire channels were formed at the base of the stack, which
were filled with fuel. The structure was then covered with an insulating layer of mud or additional bricks in
order to regulate the amount of oxygen entering the clamp. Once ignited, a clamp would take two or three
weeks to burn out, although a large clamp might burn for as many as twelve weeks (ibi\. A variation was the
close clamp, in which fuel was mixed with the clay and the bricks were set close together. This method was
popular close to urban centres, where town ash from refuse heaps was readily available. This was sifted, the
finer ash being added to the clay and a thick layer of coarser ash spread at the bottom of the clamp (Hammond
2001). Once the bottom courses were red hot, the fuel in the bricks started to burn and the heat permeated the
whole clamp. Inevitably, the bricks at the bottom of the clamp were often overburnt or fused together, and
would be discarded.

The overall size of a clamp could vary greatly' it has been suggested that a clamp should ideally hold no fewer
than 40,000 bricks in order to limit the extent of uneven firing (Plumridge and Meulenkamp 2000), although
during his tour of a Welsh mining district in the I 7th century, Robert Plot observe d that'for burning a clamp
of I 6,000 briclcs they use about seven tunns fsic) of coal' ( I 686, I 28).

Whilst coal could be used as fuel, either directly or indirectly as ashes, brick-makers remained dependent on
outcrop supplies until the development of transport systems. In areas where coal was not readily available,
wood was frequently used to fire clamp kilns, and was either bumt directly or as charcoal. Where wood was
scarce, then furze gathered from the fields and peat collected from the mosses could be used.

Traditionally, both skilled and unskilled labour was required in brick-making. During the medieval period, it
seems that skilled brick-makers were attracted to England from Germany and the Low Countries, but as skills
were learned by native Englishmen, a class of itinerant tradesman was created (Brunskill 1gg7). Very little
information is available regarding such tradesmen who specialised in brick-making, however, as they are
rarely recognised in historical or archaeological records.

The process of firing bricks in clamps was superseded by enclosed kiln structures, which, despite having been
used in Britain during the Roman period, were infrequent until the l8th century. Major improvements to the
brick-making process were introduced during the I 9th century - between 1 820 and I 850, 109 brick-making
machines were patented (Hammond 2001) - reflecting the burgeoning demand for bricks. The introduction of
Friedrich Hoffmann's kiln (patented in 1858), which had a number of independent chambers, permitted a
continuous production cycle and enabled large brick manufactories to become established across the country.
This was augmented by improvements in transport links, particularly the development of the railway network.
Nevertheless, the convenience of producing bricks at the building site where they were required accounted for
the continued use of the clamp-firing process in Britain until well into the lgth century (plumridge and
Meulenkamp 2000).

The Excavation

The archaeological investigation was focused upon a cl00m length of the 4m wide easement, and revealed a
simple stratigraphic sequence that was excavated to a maximum depth of 0.51m below the ground surface. At
depths of between 0.38m and 0.51m, a deposit of light grey clay was exposed, which clearly represented the
natural subsoil. This was overlain by a thin layer of peat that occurred discontinuously along the entire trench.
The peat had a maximum depth of 0.15m, and contained small fragments of wood and degraded lumps of
burnt clay.

The peat was overlain by patches of burnt clay, which occurred as nine sizeable and discrete spreads within a



c100m length ofthe trench. In the vicinity ofthese burnt clay spreads, the peat had a darker colour and a

brittle consistency, presumably as a result of having been affected by high temperatures.

The uppermost surface of all of the burnt clay spreads was cleaned, planned and photographed, and a

representative sample was subject to complete, detailed excavation. Each comprised an homogeneous deposit
of mid-orange clay, with small patches of bright orange clay that had been fired to biscuit hardness. Most of
the burnt clay spreads had very straight edges, and appeared to have taken a rectangular form, aligned broadly
east to west across the trench. The well-defined edges suggested the clay spreads to have been deliberately
laid, which, in combination with the burnt nature of the clay, indicated them to represent the base of clamp
kilns. This was corroborated by the retrieval of fragments of badly fired brick from the clay spreads, although
in surprisingly small quantities. Four of the clamp kilns were excavated completely, and each was revealed to
have a uniform thickness of c0.2m.

Numerous patches of charcoal occurred across the surface and around the margins of the burnt clay spreads

(Plate l). Whilst most of the charcoal was degraded and soft, several larger fragments were recovered,
indicating that wood had been used for fuel. It is probable, however, that wood was used in conjunction with
peat, which would have provided ideal insulating material, in addition to having been used as a heat source.
There was no evidence obtained from the excavation for the use of coal, which would have required importing
to the site.

It was not possible to elucidate the overall dimensions or form of any one clamp kiln as only a fraction of each

lay within the confines of the excavated trench. It was similarly uncertain exactly how many clamp kilns were
exposed within the trench, although it seems most likely that some of the separate spreads had formed part of
single structures, with the intervening areas acting as fuel tunnels (Fig 2). It is postulated that at least three,
and possibly as many as five, clamp kilns were present within the excavated trench.

Each of the clamps appeared to represent a single firing; there was no evidence that any of the clamps had
been fired more than once. As a different site had been sought for each clamp kiln this suggests the
contemporaneity of the various clamps, implying that they were intended to supply a single building project.

Most of the clamp kilns had been situated on an area ofrelatively level ground, although the southernmost had
been placed on a shallow slope, indicating that level ground was not an essential prerequisite. Indeed, the level
ground at the southern end of the trench did not produce any evidence of clamp kilns, perhaps as this area was
at a slightly higher level and more exposed to prevailing weather conditions.

After the cessation of brick-making on the site, the field was used for agricultural purposes, as demonstrated
by the numerous plough scars that had been cut into the surface of the clamp kilns. Several clamp kilns had
also been cut by modern field drains (Plate l), which, in general terms, lay at regular intervals of 9.3m. These
improvements are of little archaeological significance, although they do demonstrate the area to have been
marginal land until relatively recently. Land improvement schemes may also account for the eradication of
any surface indication of the clamp kilns and the paucity of waste brick recovered from the excavation, which
may have been expected to have occurred in large quantity.

The Finds

The artefact assemblage produced from the excavation was dominated by large fragments of fired clay, which
had a total weight of 3.38kg, and almost certainly represented ceramic building material wasters. For the most
part, the fragments were degraded and had been incompletely fired, although some appeared to have been
over-fired and were partially blackened.

The remainder of the artefact assemblage was of late l9th or 20th century date, and comprised eight small and
abraded sherds of pottery, a fragment of clay tobacco pipe stem, and an iron object that may have formed part
of a bucket handle. These hnds were all recovered from the topsoil, and probably represented the dumping of
domestic refuge from Poplar Grove Farm. Their deposition post-dated the construction and operation of the
clamp kilns.

In summary, the finds were of limited archaeological interest and can add little to the interpretation of the site,
although the dominance of imperfectly fired brick would appear to confirm their manufacture in the
immediate vicinity.
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Documentary Evidence

The excavation demonstrated the presence of brick clamp kilns on the site, but did not provide close dating for
their operation. Some additional details were provided, however, from a search of the available primary and
secondary documentary and cartographic sources.

A tithe map of Nateby township, drawn by William Lamb in 1844 (LRO DRB 1/1404), proved to be
particularly informative. The associated apportionment (LRO DRB lil4OB) lists all the field names, which
include 'Bricffield' , 'New Brick Field' , 'Kilns Dale' , and ' Brick Kiln Field' , indicating brick-making activity
within the township prior to 1844; none of these, however, were in the immediate vicinity of the present
Poplar Grove Farm. The excavated clamp kilns lay within a field listed as 'Curwen Field'. This field was then
the property of the Duke of Hamilton, who owned most of the land in Nateby, and was occupied by John
Jenkinson. The held is described as'meqdow', in contrast to the adjacent'pashlre'fields. The tithe
apportionment also ascribes a considerable number of the fields within the township as 'moss' , implying that
much of the land remained marginal. The implementation of land improvement schemes during the later lgth
and 20th centuries is demonstrated by comparing the tithe map with the modern Ordnance Survey, which
shows many of the fields to have been enlarged by the removal of field boundaries (Fig 3). Similarly, a
comparison of the size, name, and position of several farmhouses suggests them to have been rebuilt, or
replaced, during the same period. Poplar Grove Farm, for instance, is marked on the tithe map as'Curwen's',
which is depicted as a building considerably smaller than the present farmhouse, and in a slightly different
position (Fig 3).

The earliest detailed maps of the area are those produced by the Ordnance Survey in 1842-4 and 1847, which
depictNateby as a dispersed settlement. Conversely, the increased density of buildings depicted on the lst
Edition Ordnance Survey 1:2500 map of 1890 shows Nateby to have developed into something resembling a
nucleated settlement in the intervening 45 years, and they included a school, built in 1858 and enlarged in
1874, and a row of brick-built cottages (Barrett 18S5). Many of the dwellings, including Poplar Grove farm,
were constructed during the mid-1870s, largely at the instigation of William Bashall (N Thompson pers
comm), who purchased much of the Nateby estate from the Duke of Hamilton in 1874 for f47,500 (Farrer and
Brownbill 1912).

The 1890 Ordnance Survey map also marks numerous 'old clay pits' to the west of Brook Farm (formerly
Iddons Farm), which may have provided the raw material for brick-making elsewhere within the township;
'Brick Kiln Field' is shown to the west of Iddons Farm on the 1844 tithe map (LRO DRB 1/1404). It seems
possible that the pond adjacent to the excavation trench, which does not appear on the 1844 tithe map, may
have provided the raw materials for the excavated clamp kilns.

Entries in contemporary trade directories demonstrate agriculture to have been the primary occupation in
Nafeby during the l9th century, although some of the farmers evidently diversified; Richard Swarbrick, for
instance, is listed in 1885 as a farmer and a saddler, and W Wilkinson as a farmer and shoemaker (Barrett
1885). However, the earliest reference in the trade directories to brick-making inNateby is in 1898, when
Jonathan Collinson and Sons were listed as farmers and brick and tile manufacturers (Kelly 1898). They are
also listed as such in directories from 1901 (Kelly 1901), 1905 (Kelly 1905) and l932,by which time they had
occupied Nateby Works (Barrett 1932). This important local manufactory, situated l.5km north-east of
Nateby, employed cl20 men during the early 20th century, and was served by purpose-built railway sidings.
There is, however, no reference to bricks having been manufactured at Poplar Grove Farm in any of the trade
directories consulted.

Conclusions

The evidence available indicates that brick-making at the Poplar Grove Farm site dates to the late l gth
century, and it is tempting to associate this activity with the construction of the farm buildings during the mid-
1870s. It seems that the clamps represented a single building project, although other clamp kilns had doubtless
served construction work elsewhere within the township previously. The temporary nature of the clamp kilns
is further indicated by the absence of any infrastructure, such as a drying shed or pug mill. These factors imply
that the clamp kilns were built and operated by itinerant workmen, who were perhaps regular visitors to
Nateby during the l9th century. The excavation has thus provided a rare reminder of their endeavours, and
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their skill at utilising the available resources to produce a vital commodity. The technology they employed,
moreover, represents a late survival of an essentially medieval tradition.
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