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APPENDIX A: 1: AIREWORTH MILLS A1

APPENDIX A
SITE DESCRIPTION : 1

AIREWORTH MILLS

DATABASE ENTRY: 975

NBR NUMBER: BF062297

NGR: SE 0725 4195
TOWNSHIP: Keighley

CiviL PARISH: Keighley
DisTRICT: Bradford
COUNTY: West Yorkshire
BRANCH: (Cotton) Worsted
PERIOD: Early

Originating as a water-powered cotton-
spinning mill in the late eighteenth
century, Aireworth Mills was one of a
number of mills built in the Keighley
area to support a booming cotton
industry in the early nineteenth century.

When first built the mill enjoyed a rural

setting to the northeastern of Keighley

on a flat site between the rivers Aire Plate 1.1 Aireworth Mills, Keighley, from the

and Worth (RCHME 1988, 3; Figure  S°4/e5!

1.1). In 1808 the mill was rebuilt and in 1813 converted from cotton to worsted spinning and
thereafter the site expanded including the construction of attached and detached engine houses,
boiler house, warehouses and sheds, resulting in the site as it appears today (Plate 1.1). An
extensive mill dam and manufacturers mansion accompanied the site to the south, but both have

subsequently been demolished. Presently the site is subdivided into light industrial units and
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the 1808 mill stands empty and in a derelict condition; the site is owned by Petros Textiles Ltd.,

Keighley.

The following site description is primarily concerned with the early 1808 mill surviving at the
site. Much of the site was unavailable for inspection due to difficulties of access and detailed
measured drawings only existed for the early mill building. Furthermore, access to much of the
site was not possible due to multiple ownership and difficulties in gaining permission to the
interior of individual buildings. However, the existing plans of the early mill were augmented
with a full photographic record of the early mill and photographs of the site taken by the former
RCHME in the late 1980s. This allowed the principals phases in the development of the early
mill and the rest of the site to be discerned. Spatial and process recording was largely restricted
to the 1808 mill building but where possible the development of this structure has been set in
the context of the development of the site as a whole and the gradual move towards integrated

working at Aireworth Mills.

HisToRICAL BACKGROUND

Historical sources indicate that a cotton-spinning mill was built at the site in 1787 by a local
solicitor, Samuel Blakey. At the time, Keighley was emerging as an important centre for cotton
spinning, the earliest purpose-built cotton-spinning mill in Y orkshire being Low Mill, Keighley,
built in 1780 (Giles and Goodall 1992, 211; Hodgson 1879, 212). Blakey most likely built the
mill as a speculation in the hopes of profiting from the local boom conditions (RCHME 1988a,
1) and it is within this historical and industrial context that the early history of Aireworth Mills
must be set. The mill was originally run on a room-and-power basis (Baumber 1983, 44) and
was initially occupied by a number of tenants, mostly cotton spinners, but one, Richard
Hattersley, was a screw manufacturer whose firm would later becoming a leading loom
manufacturer in the Keighley area. At this time the site was known variously as Stubbing
House Mill and Screw Mill, the latter undoubtedly referring to Hattersley tenancy; the first
recorded reference to the site as Aireworth Mills dates from 1851. An insurance policy records
that in 1792, the site comprised a cotton mill, counting house and chambers and had an

insurance value of £150; the utensils and machinery in the mill were valued at £820 (Document

1.1).

In 1808, and following the lapse of an initial 20 year lease on the site taken out in August 1787
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(Hodgson 1879, 85-6), the mill was rebuilt (Baumber 1983, 53). The reason for the rebuilding
is unclear. The original mill may have been destroyed by fire but, and unusually, no such
catastrophe is recorded which is unusual. The more likely explanation is that the lapse of the
lease afforded the opportunity for what was by contemporary standards a small mill to be
rebuilt on modern principles. By 1809 the rebuilding was apparently complete and the mill is
recorded as being occupied by Thomas Blakey, cotton spinner and perhaps a relative of the
original builder. Ingle (1980, 502) records that by 1811 eight throstles were in use in the mill
with a total of 384 spindles.

During the early nineteenth century the localised boom in the cotton industry came to an end
many mills in the Bradford and Keighley areas converted to worsted production (Giles and
Goodall 1992, 5). This decline partly reflected an inability to compete with the neighbouring
industry in Lancashire and the distance from the important centres of Todmorden and Skipton
as well as the major trading centres like Manchester (Giles and Goodall 1992, 5; Williams and
Farnie 1992; RCHME 1988a, 1;). Accordingly, in 1813, Aireworth Mills converted to worsted
spinning, first by Joseph Hey and then, from 1818, by the firm of Calvert and Clapham who
‘turned Aireworth Mill [sic] into one of the most prosperous businesses in the town (Baumber
1983, 58). Of interest, Clapham’s Christian names — Samuel Blakey — indicate that the Blakey

family may have retained an interest in the property through marriage.

By 1819 the mill was operating on a greater scale than the pre-1808 cotton mill, for an
insurance valuation of £1,900 indicates considerable growth (RCHME 1988a, 1; Document
1.2), and the resident partners — Lodge Calvert and Clapham — were described as worsted
spinners and manufacturers, which implies integrated working. It is known that at this time the
mill was being used for powered spinning, undertaken on 24 spinning frames, whilst combing
was also being performed elsewhere at the site, perhaps in the attached warehouse (Jenkins
1969). However, weaving must have been undertaken off-site for there is no mention of the
activity in the insurance policy. This represents a transitional stage between mill-based
working and the traditional putting-out system, with some process carried out on the mill site
and others in separate workshops or within a domestic setting. This situation was entirely
typical of the worsted industry during the early nineteenth century and Hodgson (1879, passim)
records that most of the early Keighley worsted mills were run by manufacturing concerns that
employed out-weavers. The undertaking of on-site combing was again typical of the industry

during the period, whereby manufacturers employed their own combers, sometimes at the mill
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site or alternatively in a separate comb shop, in order to avoid the commission services of the

established master combers (RCHME 1988a, 2).

Between 1813 and the 1830s there were apparently few additions made to the mill. The rating
assessments remain stable between 1828 and 1842 and a an illustrated bill head of 1830 shows
the mill as a thirteen-bay, three-storey structure with an attached range, known from other

sources to comprise a warechouse and cottages (RCHME 1988a, 2; Plate 1.2). The bill head also

oo 28T /9 24 o S0 4
Plate 1.2 [llustrated letterhead dating from the 1830s showing the multi-
storeyed spinning mill and attached range next to Aireworth (‘Stubbin’) House
(after Baumber 1984)

shows a manufacturer’s mansion to the south of the mill. This house was certainly known in
later years as Aireworth House, but it was originally been known as Stubbing or Stubbin House,
for a lease dated 26-27 May 1809 records a ‘messuage and cotton mill ... at Stubbing
House...”. Whether the mansion was built by Blakey, one of the early cotton-spinning tenants
or by the Clapham family is not known, but the close relationship of the house to the mill, both

physically and through shared names, suggests a long-standing connection between the two.

In 1834, 91 people were employed at the mill, all of whom were employed by a single company
for, by this time, the mill had ceased to operate on a room-and-power basis. A year later, in
1835, 58 worsted power looms were installed (Jenkins 1969) and this brought about integrated
working at the site. The introduction of integrated working was common in the worsted

industry during the 1830s, with many mills working power looms for the first time (Hodgson

1879).

The rateable value of the mill had increased to £200 by 1842, but given that the 1841 Tithe
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Award map does not appear show an increase in buildings at the site it is possible that the 1842
valuation records the construction of a new attached warehouse to the north of the mill. This
new warehouse, a replacement of an earlier attached structure is shown on an 1849 view of the
site, together with an attached engine house at the south end of the mill (RCHME 1988a, 2).
Unfortunately, it has not been possible to locate this source for a closer inspection. The
introduction of steam power is not, however, formally recorded until 1851, when a rating
assessment notes ‘Steam power £40... Improvement Engine house, boiler house, smith’s shop,
staircase £13-5s’ (Document 1.3). Contemporary historical sources indicate that during the
middle decades of the nineteenth century that the firm of Lodge Calvert and Clapham gave way
to a firm operating under the name of Samuel B. Clapham alone, and this firm continued to
operate until the late 1860s, and apparently no later than 1870 when Thomas Laycock, worsted
spinner and manufacturer, was assessed for rates (RCHME 1988a, 2; Document 1.4). Judging
by the absence of later references to Clapham, the mill had been sold to Laycock, but the exact
date of the transfer is unknown. Evidently, Laycock immediately set about an initial building
campaign at Aireworth Mills for the 1870 assessment records for the first time a shed,
warehouse and engine house, none of which are mentioned in previous assessment in 1867
(Document 1.4). Laycock’s expansion of the site continued throughout the late nineteenth
century, other ‘improvements’ including additions to the combing shed, construction of a
dressing room and a detached engine house, and a spinning shed. Despite the existence of two
engine houses by the turn of the twentieth century, waterpower was apparently still used at the
site as late as 1903, when a set of engineering drawings show plans for repairs to the water

wheel (Document 1.5).

The Laycock family continued to operate Aireworth Mills until at least the 1920s, but in the
latter part of their occupancy concentrated on worsted spinning and by 1877 were using only
part of the mills. In that year there were three other occupiers, a wool comber, a worsted
spinner and a worsted manufacturer (Document 1.6). The mills had therefore reverted to
operation on a room-and-power basis, giving the Laycock’s a second interest in the property
as landlords (RCHME 1988a, 2). By 1910, five firms occupied the mills, two involved in fancy

cotton manufacture, two in worsted spinning and one in stuff manufacture.

The more recent history of the site is unclear but it is owned by Petros Textiles Ltd, Keighley
and is subdivided into a series of light industrial units. The 1808 mill is unoccupied and has

been in a derelict conditions since at least the mid-1980s when the former RCHME surveyed
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the building and found the interior ‘almost entirely reamed out... the roof too is modern’
(RCHME 1988a, 3). When the interior of this building was gutted and the roof replaced is not
known but it seems likely that the replacement roof pre-dates the removal of the floors, perhaps

to prolong the working life of the building.

ARCHITECTURAL DESCRIPTION

The following description is principally concerned with the 1808 spinning mill and, therefore,
only superficial mention will be made of other buildings at the site. This not only reflects the
desire to concentrate on the evidence for the early spinning mill but also practical issues
concerning access to other buildings at the site. Because of the derelict state of the 1808
spinning mill, much of the description of the interior is based on the architectural description
and photographic record compiled by the former RCHME in the 1980s. Four broad phases of

structural activity can be discerned at the site (Figure 1.2).

. PHASE ONE

Documentary sources indicate thata cotton
spinning mill was first built at the site in
1787 and was rebuilt in 1808. The rebuilt
mill survives and forms the earliest and

single largest building at the site (RCHME

1988a, 3). Located on the south side of the

site, it is aligned east-west and is of three

storeys and thirteen bays long (Figure 1. 3;
Plate 1.3). For its date, it is a large and
impressive structure (Giles and Goodall
1992, 23). The mill is built of coursed
masonry, with some areas conspicuously
watershot and others where the technique

is less pronounced. These differences do

not appear to relate to different phases of

construction, but probably reflects the fact Plate 1.4 Reset clock face in east gable of the

that some stone from the earlier mill was mill extension
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reused and the existing wheelpit incorporated into the news structure. The sills and lintels are
of dressed stone of a different colour to the common walling, as are the voussoirs of the arch

allowing water to enter the mill from the dam.

The rebuilt mill had a number of special features. On the east gable there was a clock, set high
above the roof of what was at that time an attached cottage range (see below p. A14-15). When
the western part of this range of cottages was replaced by a mill extension in the late nineteenth
century, the clock face and mechanism were removed and reset in the east gable of the new
extension (RCHME 1988a, 3; see below p. A26; Plate 1.4). The mechanism and dial of the

clock survives, is made of tooled stone and has a simple moulding around its outer edge.

At the opposite end of the mill, in the west
gable and again at the apex of the wall,
was an ogee-arched window, the surround
of which was carried out in raised dressed
stonework (Plate 1.5). The reason for

setting such a decorative feature in the

west wall of the mill is not clear, as the site

L e, late 1.5 Ogee-arched wiﬁd in west gable of
However, it may have once been possible 7808 mill (Crown Copyright. NMR)

to see the mill from the road leading

northeast out of Keighley and down the Aire valley, in which case the ogee window would
highly visible and a notable feature. Of interest, this ogee window is one of the few examples

of Gothic styling in Yorkshire textile mills.

The 1808 mill also had a bell-cote, which
rose above the roof one bay in from the
east end of the building. A view of the
mill in 1830 does not show this feature, but
it is depicted on another view of 1849
(RCHME 1988a, 3). It was probably

removed during the twentieth century

Plate 1.6 Second floor and modern angle-iron
roof trusses of the 1808 mill (Crown Copyright.
modern trusses of angle-iron (Plate 1.6). NMR)

when the mill was entirely re-roofed using
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Nothing more is known about the bell-cote and it has not proved possible to locate the 1849

view of the mill for further inspection.

The main entrance to the mill was
originally through a door at the east end of
the north wall. This door way had
interrupted jambs and a segmental inner
arch and is now obscured by a later

external staircase tower (see below, p.

A19). The majority of the interior of the ;
Plate 1.7 Reamed-out interior of the 1808 mill
little survives of the original internal (Crown Copyright. NMR)

structure (Plate 1.7). Most of the floor

mill has been reamed out and consequently

over the ground floor has been removed and that over the first floor is of twentieth century date,
with steel girders in place of wooden beams. Depressions in surviving flagstones on the ground
floor indicate that cross-beams were supported by cast-iron columns and this arrangement was
probably repeated throughout the mill. The position or form of the original staircase is
unknown, though given the lack of evidence for an early stair tower it was probably an internal,
wooden structure rising against the inside of one of the walls, perhaps near to the wheel pit at
the east end in order to minimise the impact of such features on the ground floor working space

(RCHME 1988a, 4).

The walls of the mill diminish in thickness by about 10cm (c.4 inches) between floors and the
windows are of the walk-in type with segmental inner arches. The only exception to the form
of the windows occurs in the three bays adjacent to the wheel pit where the wall is of full
thickness below the windows. This was perhaps an attempt to strengthen the walls near to the
waterwheel or conceivably could be an area of the 1787 mill reused in the 1808 rebuilding, for
it was common in rebuilt mills for the area of the wheelpit, which involved a greater degree of
engineering and investment, to be retained. The mill was heated, and according to the

insurance policy of 1819 there were three fireplaces, two of which where used for comb pots



APPENDIX A: 1: AIREWORTH MILLS A12

to heat the iron combs used for combing
(Document 1.2). One of these may have
been what is now a blocked fireplace in the
west gable on the first floor, the opening of
which is approximately 1.06 metres (3’
6°’) wide and 0.91 metres (3’) high. A flue
projecting from the west wall on the
ground floor and this may be evidence of a

further fireplace. Both of these flues in the

west wall would have had to curve round ¢ = =0T 0 :

the ogee window above. A third fireplace : i N o & \

may have been situated in the east wall, for Plate 1.8 Evolution of the water supply at
i ) Aireworth Mills (after Giles and Goodall 1992,

a view of 1830 shows chimney stacks ; 32)

rising from both the east and west gables # 3007

315
(RCHME 1988a, 4; Plate 1.2).

3006
e
#a 2 153

P

The mill was initially powered by a waterwheel ’%tﬁdeZs
sited at the east end of the building (Figure 1.3).
There are two clear phases in the system of
water supply at Aireworth Mills (Giles and
Goodall 1992, 132; Plate 1.8). At first water
was drawn from the River Worth by means of
a straight headrace, but by 1853 this had been
replaced by an extremely large mill dam with a
massive storage capacity (RCHME 1988a, 4)
and which, on the 1891 OS map appears to
have also formed a feature of the garden of
Aireworth House (Plate 1.9). Although the mill
dam has been removed, part of stone and earth
embankment that retained the water survives

directly south of the mill. Water entered the vy ’ »ﬂw

L.

y &, 5 ;

Plate 1.9 Extract from 1891 OS map

south elevation (Plate 1.10) and passed onto the  showing extensive mill pond to south of
Aireworth Mills

mill via the wide arch at the east end of the
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wheel housed in a substantial masonry wheel

pit. The wheel has been removed, but the

wheel pit remains and is formed from
heavy ashlar masonry and its south wall is
shaped to receive the curvature of the

wheel. Recesses in the sidewalls of the pit

indicate that the position of the wheel’s .. 2y e, i

axle, suggesting that the wheel was ¢.20 s ——— ‘ AL s
Plate 1.10 Headrace arch in south elevation of

feet in diameter, and about 15 feet broad.  the 1808 mill

A wheel of these dimensions, and its

position low in the wheel pit, suggests that it would not have intruded into the floor above. The

vertical setting of the wheel and its relationship to the milldam to the south indicates that the

wheel was breast-shot.

Although details of the original power transmission are unclear, heavy square-section cast-iron
columns, set in pairs either side of the wheelpit, each pair linked by a cast-iron transom,
indicate that power transmission probably connected with the waterwheel by means of a rim
gear wheel at the highest point of the waterwheel’s circumference. In 1834 the wheel generated
20 horse power (Document 1.8). Power was probably transmitted to the ground floor by
gearing to a principal vertical line shaft, most probably located at the east end of the mill,
which transmitted power to each floor along smaller horizontal line shafts (RCHME 1988a, 4;
Figure 1.4). Various blocked openings in the east wall of the mill are probably related to this
system, but it is difficult to distinguish between provisions made for the original system and

insertions for later systems, notably after the introduction of steam power.

At the time of the rebuilding of the mill in
1808, a terrace of cottages abutted the east
wall of the mill. These tenements are first
mentioned in 1828 and the range of
buildings is shown on a billhead of 1830
(Plate 1.2), but it is unknown when the

cottages were first built or exactly how

many of them there were. If the cottages ) 4
Plate 1.11 Fragments of earlier cottage range

predated the 1808 mill, then their presence incorporated into later mill extension
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Figure 1.4 Phase One, Aireworth Mills: probable system of power transmission
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may account for the tapered east wall of the mill, the mill respecting the alignment of the earlier
cottages. As early as 1819 the main mill is described as communicating with a warehouse and
it is possible that this represents an early conversion of part of the cottage range to storage use.
The 1830 view of the mill insufficiently shows any division between the cottages and mill, but
a later view of 1849 evidently shows a three-bay building adjoining the mill and the rest of the
cottage range, and the taller building may indeed have been a warehouse (RCHME 1988a, 4).
Much of the evidence for these cottages and early warehouse has been removed by a later
extension at the east end of the main mill building, but internally the roof line of the warehouse
range survives as a scar in the east wall of the mill at second floor level and fragmentary
remains of the north wall of the cottages have been incorporated into the north wall of the mill
extension (Plate 1.11). The internal layout of the cottages is unknown but it was probably

basic, perhaps only a single room at ground and first floor levels.

. PHASE Two

During the course of the nineteenth century Aireworth Mills developed with a movement
towards integrated working. Phase Two, covering the mid-19th century, is represented by the
creation of a mill yard, the construction of a detached warehouse and office range and the
addition of an external stair tower and an end engine house to the 1808 mill (Figure 1.5; areas
of the site for which detailed measured survey are not available are shown as outlines only with

doorways indicated.

By 1849 a detached warehouse and office
block had been constructed to the north of
the 1808 mill. The construction of this
range created a narrow mill yard and the
gates surviving at the east end of this area

may be original. The warehouse and office

range is of two storeys, is a shallow v-
e 1 W5 s p ¢ 4 %
et L UL e Plate 1.12 Blocked and partially obscured ogee
bays long; it was later extended to the west  windows in east elevation of detached warehouse
by six bays. The warehouse has few Hakge
architectural embellishments. However, in

the east wall two ogee windows (Plate 1.12), now blocked and partially obscured, link the
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warehouse stylistically with the mill, which has a similar window in its west wall (see above,
p. All) Though stylistically similar the two structures are not contemporary and evidence
suggests a date for the construction of the warehouse block during the 1840s. Early
documentary sources, including an insurance policy of 1819, make it clear that the warehouse
at that time communicated directly with the main mill and a map dated 1841 does not show the
detached block. The use of ogee windows must therefore be seen as an attempt to maintain a
uniform character at the site by incorporating such features in later buildings that matched those
used in the earlier mill building. To the north the warehouse was lit by windows on both the
first and ground floors, but to the south there were only a few openings on the ground floor and
no windows on the floor above; a single taking-in door at the midpoint of the south elevation,
now blocked, appears to have been original but all but one of the windows to the ground floor
are modern insertions. The main doorway into the warehouse was at the east end of the south
elevation. The austere character of the south elevation may reflect the fact that it faced into the
mill yard and therefore reflected security considerations. This is further suggested by the use
of iron bars over the window facing into the yard from the office, the sockets of which survive
in the sill and lintel. Internally the warehouse provided undivided storage on two floors beyond
the heated ground floor offices; the office to the north still retains its wooden paneling. The
ceiling over the ground floor is of wooden cross-beams, joists and floorboards, and is of a

single span unsupported by columns.

The 1808 mill was also altered during this period through
the addition of an external stair tower and an end engine
house, affecting access and movement about the mill and

its source of power.

EXTERNAL STAIR AND PRIVY TOWER

The external stair tower incorporating privies at floor level
was constructed at the northeast corner of the mill (Plate
1.13). The exact date of the stair tower presents something

of a conundrum for it is not shown on the otherwise well-

observed views of the site in 1830 and 1849 and does not

feature on the 1853 OS map (RCHME 1988a, 5), but i’late 113

External stair and
improvements, including a staircase, are mentioned in the privy tower added to the 1808 in
the mid-19th century
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rating assessment of 1851 (Document 1.3). Furthermore, the late-nineteenth century mill
extension to the east of the main mill building butts up against the structure of the stair tower

suggesting a mid-nineteenth century date.

The tower is of an almost circular form and rises the full

height of the mill. The masonry differs from that used in

the 1808 and there is a straight joint between the north

elevation of the mill and the tower. Access from the tower
to the upper floors of the mill was contrived by breaking
through existing windows, the lintels of which survive in

the walling of the mill. The tower contains a newel stair,

the steps and newel being of stone (Plate 1.14), and
includes a privy, housed in a rectangular projection on the

east side of the tower providing a water closet at each floor

level accessed from landings off the stairs. Although the

staircase and privy appear to be contemporary, as the Plate 1.14 Inter nal view of the
. stair tower at first floor level
masonry and overall style of both is (Crown Copyright. NMR)

similar, there is no consistent
correspondence in the coursing between
the two. However, this probably reflects
the difficult junction between the circular
section of the stair tower wall and the
straight wall of the privy section rather

than different phases of construction. Like

the stair tower, the walls of privy tower

v i G S ﬂm & 4 s G %
abut the main mill with a straight jointand ~ Plate 1.15 Main entrance to the mill in the base
of the staircase tower

both projections a capped by a cyma-

moulded cornice, above which there is crudely decorative crenellation. As the main stair tower
was built directly in front of the original entrance to the mill, an entrance was provided in the
tower, facing west into the narrow mill yard (Plate 1.15). Ithas amodestly decorative lintel and

uninterrupted jambs.
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END ENGINE House, 1808 MiLL

Rating assessments dating from 1851 provide the first certain evidence for the use of steam
power at Aireworth Mills, when an improvement of engine house, boiler house, smith’s shop
and staircase is mentioned. (Document 1.3). The use of the word ‘improvement’ may indicate
that alterations or repairs were being made to an earlier steam installation and the installation
of 58 power looms at the site in 1835 may have
necessitated some increment to the power already supplied
by the waterwheel. Although this evidence is
circumstantial, such an association between an increase in
machinery and the installation of steam power at this time
is known from other sites, for example, Woodlands Mill,
Steeton with Eastburn (BF062288). Further historical
sources also suggest an early steam installation pre-dating
the 1851 ‘improvement’. The 1849 view of the site shows
a lean-to structure along the west wall of the main mill,

which may have housed a single-beam engine. However,

the same view shows no boiler house or chimney and this

Plate 1.16 North elevaion of
the attached end engine house at
(RCHME 1988a, 6). west end of the 1808 mill

throws doubt on the use of the lean-to as a engine house

The attached end engine house at the west end of the mill
that survives today bears no relation to the lean-to shown in
the 1849 and this formal difference in itself may represent
the ‘improvement’ by 1851. It is a single-bay addition
rising the full height of the mill and is roofed as a
continuation of the mill (though this configuration may
have only come about when the mill was re-roofed with a
modern structure during the twentieth century; Plate 1.16).
Modern alterations, including the insertion of floors at the

same level as those in the rest of the mill to the engine

v

Plate 1.17 South elevation of
use, in particular the layout of the engine or the system of attached end engine house
showing outline of round-
headed window

house have removed much of the evidence for its former

power transmission. The dimensions of the engine house
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suggest that it housed a single-beam engine and externally the position of the beam pivot is
shown by a group of ashlar blocks high in the west wall, slightly north of the centre. This
suggests that the cylinder lay to the north and the flywheel to the south. The engine house was
reached by means of a short flight of steps rising to a doorway on the west wall and was lit by
two windows on the north wall, and a single, tall, round headed window to the south, which
although much altered is still discernible (Plate 1.17); this feature is typical of engine houses
built after 1825 (Giles and Goodall 1992, 139). The position of the windows suggests that the
engine house rose through the ground, first and part of the second floors, whilst above it was
a small room accessed from the second floor of the mill and lit by four windows in the west

wall and a further window to the north.

The siting of the engine house at the west of the mill was necessary because a range of
buildings (the earlier warehouse and cottages) existed at the east end, but it must have been an
inconvenient arrangement since power generated in the engine house had to be linked to the
existing drive system served by the waterwheel at the east end (RCHME 1988a, 6). As there
is no evidence for a second upright shaft at the west end of the mill, the new power system
driven by the steam engine must have been linked to the upright shaft at the east end, but how
this was contrived and how water and steam power were used together is unclear; some of the
heavy cast-iron wall boxes noted in the east wall of the mill may relate to the grafting together
of the two systems. However, if the introduction of steam, was as suggested above, a response
to the installation of power looms in the mill, it is possible that most of the power provided by
the steam engine was used on the ground floor alone, the most suitable location for power
looms in a multi-storeyed building. If so, then water and steam power were used for different
purposes within the same building and the two systems of power and transmission would have

remained separate.

No archaeological or historical evidence exists for a contemporary boiler house but it may have
occupied the same position as the later boiler house (see below, p. A23-4) which has removed
all trace of it. Certainly, it would have been logic to have positioned the boiler house close to

the attached end engine house.
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. PHASE THREE

This phase represents structural activity at
the site dating to the ¢.1870s, principally
the central boiler house, chimney, a a
combined combing shed and warehouse to
the west of the 1808 mill, and the
construction of a large single-storey shed
to the north of the detached warehouse and
the creation of a small suite of offices at
the east end of the warehouse block

(Figure 1.6).

Although no evidence has been found for a boiler house
serving the first phase of steam power at the site, the
existing centrally placed boiler house had been built by
1878 (Document 1.9). The boiler house is an independent
structure located immediately north of the 1808 mill with
only a thin gap between the two structures maintaining
access to the attached end engine house through a doorway
in its west wall. It has doorways with monolithic jambs on
the east and north walls and is roofed in two hipped ranges
(Plate 1.18). The interior, currently used as a garage, does
not reveal evidence for its former use. It is likely that the
boiler plant was built as boiler house to the east and an

attached shop to the west, though over time the shop

Plate 1.18 The centrally located

i il

%) i

boiler house

Plate 1.19 Late nineteenth-
century chimney

became part of an enlarged boiler plant. The chimney, stylistically belonging to the late

nineteenth-century and therefore most probably contemporary with the boiler house, stands

behind the boiler house to the south. Itis of stone and has an octagonal shaft on a square plinth;

the original cap and cresting have been removed (Plate 1.19).
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Abutting the boiler plant, and therefore
later than it, is a combing shed and
warehouse range which had been built by
1877 and was described at that time as
‘present combing shed’ (Plate 1.20). It is
of two-storeys and is L-shaped on plan,

and taking-in doors on the first floor

suggests that the upper storey was used as

Plate 1.20 Combined combing shed and
storage whilst combing was undertaken on  warehouse range

the ground floor. The siting of the
combing shed close to the boilers was doubtless important given the need to heat machine

combs of this era (RCHME 1988a, 8).

In 1870 major additions were made and contemporary ratings assessments record a shed,
warehouse and ‘engine power’. These buildings can be identified as an extension at the west
end of the earlier detached warehouse and adjacent single-storey shed. Structurally, the new
warehouse and shed are of one build with a brick wall dividing them. The warehouse extension
is of two storeys, slightly higher than its adjacent and earlier counterpart. It is of six bays and
the canted south-west angle allowed easy movement in an already restricted mill yard. It was
entered through a door at the west end of the south wall (which replaced the earlier entrance
to the east) and opposite that opening was a doorway communicating with the shed beyond. The
new warehouse has original windows on the ground floor. The dividing wall between the old
and new warehouses was removed to provide a single open space on the first floor; the roof is
of king-post construction with V-struts and end-bolted purlins. It was probably also at this time

that a small suite of three offices was created at the east end of the original detached warehouse.

The construction of the shed to the north of the warehouse block necessitated the
blocking of the windows in the north wall of the warehouse block. The shed is of seven
bays north-south and six and a half bays east-west. The saw-tooth roof is disguised to
the west by a parapet wall with a moulded coping and projecting stone bands, but to the
east there is no parapet. The roof of the shed is formed of triangulated wooden trusses
with an extended principal and east-west bracing is provided by wooden beams
supported in metal shoes bolted to the tie-beams. The whole of the roof is supported on

cast-iron columns with square bolting heads. An area of slightly heavier masonry in the

Ul i 1L
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dividing wall between the shed and warehouse may indicate the site of an engine house
(referred to in the 1870 assessment; Document 1.4). Because of the position of the shed
in relation to the engine house in the 1808 mill it is likely that it had its own source of
power and this is probably the ‘engine power’ referred to in the rating assessment
(RCHME 1988a, 7). The shed was probably used for combing or weaving and tenancy
during the late nineteenth century at Aireworth Mills shows that combers, spinners and

manufacturers occupied parts of the site.

. PHASE FOur

Phase Four represents changes to the site 60

‘92t

after ¢.1870 and includes the construction

of a mill extension at the east end of the

1808 mill, additional sheds, a dressing Asreworth|Mills 7

( Worsted Sginning)

) 604
'y [282 4-108

\ o\ Aireworth Brid
V 612

room and a new engine house as well as

numerous alterations to existing structures.

(Figure 1.7).
A%,
Plate 1.21  Extract from 1908 OS map

In the very late nineteenth or early apparently showing mill extension

twentieth century the warehouse range and
cottages at the east end of the 1808 mill
were demolished and a new mill extension
built. It is not shown on plans of the site
dating from 1893 (Document 1.10) but is
apparently depicted on the 1908 OS map
(RCHME 1988a, 9; Plate 1.21). It is of

B e

B 5 N T R

three storeys and of five and a half bays on SpeRe : =

©_ Plate 1.22 Mill extension built at the east end
the south front; to the north the walling is of the 1808 mill
irregular, the width of the extension
narrowing in two eastern most bays, producinga pronounced step in the north elevation (Plates
1.22). As mentioned above (p. A11), the clock originally situated in the east gable of the mill,
was moved and placed in the east gable of the extension. The extension has wooden beams and

floors and was used for powered processes, for there are wall boxes in the east wall. The
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extension communicates with the main mill on all floors through doors in the north corner of
the east wall of the 1808 mill. It has a roof with trusses of queen strut and brace form (RCHME
1988a, 9). Although the mill extension incorporates elements of the earlier range of cottages

it appears that the remainder of the cottages were removed at this time.

Associated with the mill extension and butting up against the earlier privy tower at the northeast
end of the 1808 mill is a secondary privy tower rising through two storeys. This suggests that
the existing sanitary facilities were insufficient, perhaps reflecting the significant expansion of
working space in the main mill building through the construction of the mill extension. The

additional privies were accessed from within the mill extension.

In 1894, plans were drawn for a small spinning shed to be built in the south-west corner of the
site, but the surviving evidence does not make it clear whether these drawings were executed.
It is likely that these plans were altered, for by 1919 a large block of sheds, which survive, had
been in the same position and show no evidence for the incorporation of an earlier, smaller
structure (RCHME 1988a, 9). The shed is of 8 bays and has a north-lit saw tooth roof, except
the most northern bay, which has an equal pitch roof; the seven bay southern area forms an
undivided working area. The wooden roof trusses are triangulated with an extended principal
and are supported by east-west steel or iron beams, in turn supported by cast-iron columns with
square bolting heads with lugs on each face. A blocked opening at the east end of the north

wall indicates where power was taken from the 1893 engine house.

In 1891 a single-storey dressing room was added to the east side of the main shed. It was just
one bay wide, extended the length of the shed and was lit by a saw-tooth roof. This building
was replaced by a two-storey structure, probably during the early twentieth century, but the roof
line of the original dressing room is preserved in the south wall of this newer building and in
the north wall of the early warehouse block. The two-storey building is plain and has a roof

with king-post trusses with V braces (RCHME 1988a, 8).
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A significant addition to the site occurred in 1893 with the construction a detached engine

house to the south of the main mill. The construction of the new engine house allowed the

rationalisation of the existing power system that had evolved in stages. The south elevation of

the engine house is of stone and elsewhere
is of red brick (Plate 1.23). Although not
accessible internally, a heavy wall box at
the north end of the east wall indicates the
position of the flywheel and the long, low
form of the building suggests that it housed
a horizontal engine. A tall, narrow
opening at the east end of the north wall
allowed rope drive from the flywheel to
pulley wheels housed in what had been the  ,45¢
attached engine house at the west end of

the main spinning mill (Plate 1.24). These pulley wheels
turned horizontal shafts on each floor of the mill. The use
of the former engine house as a rope race indicates that the
original steam engine must have been removed at this time.
A further, long and narrow opening (now blocked) in the
north wall of the former attached end engine house
suggests that power was also transmitted across the mill
yard to the warehouse and shed located to the north, but
the absence of any corresponding opening in the south wall
of the warehouse and the impractical nature of having rope
drive crossing the yard sheds doubt on this interpretation.
An alternative explanation for this narrow opening is that
it was created to provide room for a large pulley wheel at

the north-west corner of the former engine house which

turned a shaft entering the 1808 mill inside the north wall.

Plate 1.23 South elevation of detached engine

i

Plate 1.24 North elevation of
detached engine house showing
red-brick construction and ‘slot’
for rope drive to 1808 mill

In addition to these new buildings a number of miscellaneous alterations and additions were

made during this period to existing buildings on the site, many of which were associated with
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improving the movement of goods around
the site. Of particular interest are a series
of taking-in doors inserted into former
windows in the 3" and 7" bays from the
east in the north elevation of the 1808 mill

(Plate 1.25). The date of these alterations

i1s uncertain but the use of a I-sectioned

iffe

i/ W8

Plate 1.25 Taking-in doors in the north elevation
of the late nineteenth and early twentieth  of the 1808 mill

steel joist as a support for a hoist is typical

centuries, as 1s the woodwork of the doors
which appear to be original. Furthermore, the need for better access for materials into the mill
may have been coeval with the increase in working space resulting from the construction of the

mill extension.

SITE ANALYSIS

Each of the four phases outlined above are susceptible to process recording, spatial analysis and
aqualitative assessment of their architecture. However, because detailed measured survey only
exists for the 1808, other buildings at the site are treated as simple blocks into which doorways
and other openings have been inserted in an appropriate position. This means that the
following analysis is more detailed for the 1808 mill where the position of doorways and the
overall configuration of space is clearest, but by being able to make some analysis of the overall
spatial aspects of the site it is possible to not only consider the development of the early
spinning mill, which is the primary focus, but also to assess it in the context of the evolving site

and the move towards integrated working.
PROCESS RECORDING

Documentary sources indicate that Aireworth Mills developed as a cotton spinning mill which
was soon converted for worsted spinning. Therefore, and irrespective of the branch to which
the mill belonged, the earliest buildings at the site were built to accommodate spinning
machinery. In this respect, the form of the mill and its overall span of ¢.9.8m is typical of the
first generation of Yorkshire textile mills and conforms to the dimensions of the ‘Arkwright-

type’ mill and the earliest types of powered spinning machines (Giles and Goodall 1992). The
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development of the site with the gradual movement towards integrated working saw the mill
yard increasingly important in integrating the processes of production and the movement of
materials and the provision of increasing power and the rationalisation of the system of power
transmission reflects increased productivity and a growing number of buildings at the site. The
development of processes at the site and those spaces directly related to the production process

can be expressed as flow charts and gamma maps.

Plate 1.26 shows the basic movement of raw ~FAWMATERILSIN - YARN GUT
materials and finished goods in and out of the \ /
1808 mill and processes in Phase One. The

absence of a mill yard means that there was

little distinction between the outside world Warshouse

and the mill itself. The movement of raw

materials and finished goods around the mill

Plate 1.26 Processes, Phase One, Aireworth

is also plotted as a gamma map (Figure 1.8).
Mills

The movement of materials and finished

goods within the mill was based upon a simple tree-like structure with movement between the
floors (spaces 1,3 and 5) directly from the mill yard or the floor below. This meant that goods
on the top floor would have to have passed through the lower two floors of the mill before
moving outside of the building. Similarly materials and goods stored in the warehouse (spaces
2 and 4) would have to have been moved into the main body of the mill before being moved

clsewhere. This is also reflected in quantified values for the complex (Table 1.1).

Table 1.1 Quantified values for Phase One ‘materials/goods’ gamma map

SPACE RA VALUE NUMBER OF

NEIGHBOURS
X 0.600 1
1 0.200 3
2 0.600 1
3 0.200 3
4 0.600 1
5 0.600 1

Mean RA: 0.467 RR of Complex: 0
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Figure 1.8 Phase One: Gamma map of the movement of materials/goods
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These values emphasise the tree-like structure of the complex. Space 2 (the ground floor of the
mill) has the lowest RA value reflecting the fact that access to all other areas in the mill, and
therefore the movement of materials and goods, was from this single space. The tree-like
structure is also emphasised by the lack of rings in the complex resulting in a nil value for the
RR of the complex. The form of the building did therefore not encourage the easy movement

of raw materials or finished goods.

Phase Two (Plate 1.27) is represented by the RAWMATERMLSIN  YARN OUT
introduction of the mill yard and the extra \ /
warehousing facilities separate from the main

spinning mill. The construction of the

detached warehouse block allowed the / \

creation of a mill yard and this yard assumed

a central role in the movement of materials Datached
] T Wamhovse

and finished goods around the mill site. The

central role of the mill yard in the movement

of materials and products around the site is Warahouse

also apparent when plotted as a gamma map

(Figure 1.9). The mill complex was only Plate 1.27 Processes, Phase Two, Aireworth
Mills

accessible from the mill yard (space 4) which

communicated directly with the outside world. Furthermore, the mill yard integrated the
spinning mill (spaces 2, 3, 5, 7, 8, 10 and 11), boiler house (space 1) and the detached
warehouse block (spaces 6 and 9). Also apparent is the role of the staircase tower (space 3) in
integrating spaces within the spinning mill and which removes the need to move materials
through adjacent floors. The boiler house is revealed as a separate entity communicating
directly with the mill yard, reflecting the fact that it required easy access for the delivery of coal
and the removal of ashes, but was otherwise independent from the actual processes of worsted
production. These qualities are also revealed in the quantified values for the gamma map of
Phase Two (Table 1.2). The two lowest RA values are those of spaces 3 and 4, the staircase
tower and mill yard respectively. This indicates that these spaces integrated the complex as a
whole and provided access to the greatest number of spaces at the site. The staircase tower,
space 3, had the lowest RA value of the complex (0.164) and this reflects the fact that it played
a key role in integrating the spatial configuration of the spinning mill which, at the time, was

the largest building at the site and contained the most number of spaces. As with Phase One,
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the absence of any rings in the complex provides a nil value for the RR of the complex.

Table 1.2 Quantified values for Phase Two ‘materials/goods’ gamma map
SPACE RA VALUE NUMBER OF
NEIGHBOURS
X 0.364 1
1 0.364 1
2 0.291 2
3 0.164 4
4 0.182 4
5 0.473 1
6 0.345 2
) 0.291 2
8 0.473 1
9 0.545 1
10 0.473 1
11 0.291 2

Mean RA: 0.355 RR of Complex: 0

The increasing productivity of
the site and the move towards
integrated working is represented
by Phase Three. The
construction of the new weaving
and combing sheds resulted in all
stages of worsted production
being present at the site. In
terms of the layout of processes,
the mill yard remained a central

integrating feature (Plate 1.28).

RAW MATERIALSIN  FINISHED PROTUCTS CUT

&

; - .

\ Warahoues

Plate 1.28 Processes, Phase Three, Aireworth Mills

Movement of materials and products between each of the principal buildings at the site was via

the yard. When plotted as a gamma map, the movement of materials and products through the

mill yard is all the more obvious (Figure 1.10) and quantified values for the complex (Table
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1.3).

Table 1.3 Quantified values for Phase Three ‘materials/goods’ gamma map

SPACE RA VALUE NUMBER OF

NEIGHBOURS
X 0.253 1
1 0.242 2
2 0.253 1
3 0.242 2
4 0.121 4
5 0.385 1
6 0.110 6
7 0.231 2
8 0.253 1
9 0.242 2
10 0.242 2
11 0.385 1
12 0.374 1
13 0.385 1
14 0.242 2

Mean RA: 0.264 RR of Complex: 0.050

As with Phase Two, the mill yard played an important role in integrating the spaces involved
in the production process and an increase in the number of spaces leading directly off the mill
yard ( following the construction of the weaving and combing sheds) resulted in the mill yard
having the lowest RA value of the complex (0.110). Second lowest is the staircase tower on
the 1808 mill (0.121), once again reflecting its role in integrating the movement of materials
and goods within that building. The highest RA values in the complex (0.385 and 0.374) are
for spaces 11, 12 and 13) which are those spaces on the upper floors of spinning mill and
detached warehouse and which have no direct access to either the staircase tower or mill yard.
In contrast, the upper floor of the combing shed (space 9) has an RA value of 0.242 (just below
the mean RA value for the complex) which reflects the fact that the first floor of this building

was served by a taking-in door providing a direct link to the mill yard. This taking-in door
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created the first ring in the complex, resulting in an RR of value for the complex of 0.050. The

use of taking-in doors on later buildings reduced the movement of materials and products within

a building with an increased emphasis on movement within the vertical plane of the mill yard

using an external hoist.

Phase Four witnessed the
construction of further sheds and
buildings for dressing and
spinning at Aireworth Mills and
further alterations to the
principal power source and
system of power transmission,
particularly in the southeastern
side of the site following the

erection of the second engine

house in 1893. In terms of the processes of production, the extra sheds and other buildings had
little effect on the general character of the site and the mill yard remained central to the overall
integration of production (Plate 1.29). In contrast, the construction of extra buildings during
Phase Four and, in particular, alterations to earlier buildings at the site including taking-in doors

inserted into the north elevation of the 1808 spinning mill had a significant effect on the spatial

Combing

RAW MATERIALEIN  FRISHED PROCUCT £ OUT
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o MIL YARD

e

et

Plate 1.29 Processes, Phase Four, Aireworth Mills

character of the site (Figure 1.11; Table 1.4).

Table 1.4 Quantified values for Phase Four ‘materials/goods’ gamma map
SPACE RA VALUE NUMBER OF
NEIGHBOURS
X 0.131 1
1 0.131 1
2 0.124 2
3 0.131 1
4 0.118 3
5 0.092 5
6 0.118 3
7 0.020 14
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8 0.118 2
9 0.124 2
10 0.118 3
11 0.124 2
12 0.118 3
13 0.124 2
14 0.229 1
15 0.124 2
16 0.209 1
17 0.098 4
18 0.209 1

Mean RA: 0.129 RR of Complex: 0.357

The gamma shows the increasing number of spaces at the site and access to all of them is first
via the mill yard (space 7). Accordingly, the mill yard has the lowest RA value of the entire
complex (0.020). As with earlier phases, the staircase tower (space 5) also has a low RA value
(0.092) reflecting its role in integrating movement between spaces in the multi-storeyed
spinning mill. Most revealing about the spatial configuration of Phase Four is the number of
rings in the complex resulting in the highest RR of the complex value across all the phases
(0.357). This ringy character to the complex reflects the introduction of taking-in doors to the
upper levels in most of the buildings at the site allowing materials to be moved directly between
the mill yard and upper floors and back again without the need to move materials or products
between floors internally. This essentially ‘flattens’ the structure of the complex and this is
reflected in the high number of spaces connecting directly with the mill yard (14) and the fact
that a high number of spaces in the complex have an RA value similar to the mean RA value
of the complex as a whole. Thus, unlike Phase One, this latest phase was characterised by
provision for the easy movement of materials and goods within the site, and this is therefore not
only a reflection of integrated working demanding the flow of products between each phase of

the production process, but also the evolution of building design in the textile industries.
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ACCESS ANALYSIS

Having considered the spatial aspects of processes and the movement of materials and products
around Aireworth Mills, the remainder of this section will consider the potential movement of

the workforce around the site.

The earliest phase of structural activity (Phase One) resulted in a basic spatial form with an
inherent tree-like character (Figure 1.12). The spatial structure has two distinct parts, one
concerned with the spinning mill, the other representing the adjacent range of cottages. Both
parts are accessed directly from the outside ‘carrier’ space. The spatial structure of the mill
(spaces 1,2,7, 8, and 13) reveals how the main working areas were central to overall movement
around the building. These characteristics are also revealed in the quantified values for Phase

One (Table 1.5).

Table 1.5 Quantified values for Phase One ‘workforce’ gamma map

SPACE RA VALUE NUMBER OF

NEIGHBOURS
X 0.059 5
1 0.180 3
2 0.333 1
3 0.256 2
4 0.256 2
5 0.256 2
6 0.256 2
7 0.283 3
8 0.436 1
9 0.410 1
10 0.410 1
11 0.410 1
12 0.410 1
13 0.436 1

Mean RA: 0.256 RR of Complex: 0

The outside ‘carrier’ space had the lowest RA value in the complex (0.059) reflecting its role
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in integrating the space syntax of the complex as a whole, whilst the second lowest RA value
belongs to the ground floor working space in the spinning mill (space 1: 0.180) revealing the
fact that all movement around that building was initially from this one space. The RA values
also emphasise the different character of the spaces in the cottage range and the spinning mill.

The tree-like structure has no rings and this results in a nil value for the RR of the complex.

The creation of the mill yard, effectively enclosing the site, and the addition of an external stair
tower and steam plant to the 1808 spinning mill had a pronounced affect upon the spatial
character of the site (Figure 1.13). The integrating role of the outside ‘carrier’ space is
diminished through the creation of the mill yard (space 5) from which the majority of other
spaces in the complex were now accessed. The gamma map also clearly shows distinct parts
of the complex, each with their own spatial character. Thus, the boiler and engine house
(spaces 1 and 2) are relatively isolated from the rest of the complex and thus, although the
engine house was attached to the end of the main mill, it was spatially independent. This
relative isolation reflects the fact that these spaces were attended to by a distinct part of the
workforce (boiler men and engineers) and reveals something of the structure of the workforce
and the division of labour. Also distinct are the 1808 mill (spaces 4, 3, 6, 7, 13, 14, 15,21, 22
and 23) and the detached warehouse block (spaces 12 and 20), reflecting their different uses,
one for spinning and one for storage. Of particular interest, the range of cottages is shown
spatially distinct from the mill complex though physically adjacent and this is a potent
illustration of the increasing separation of the domestic setting from the place of working for

workers living in the cottages had now to physically enter the mill site in order to go to work.

The spatial character of the 1808 mill was transformed by the addition of the external staircase
tower which removed the need for internal flights of stairs rising between each floor. This
resulted in a ‘flattening’ of the spatial structure of the building for each floor, irrespective of
its physical characteristics, was only a single space (the staircase tower) away from the mill
yard. The introduction of the staircase tower therefore altered the way that the workforce could
move about the mill and, most importantly from an organisational point of view, allowed
workers on different floors of the mill to access their individual working areas without passing
through other working areas or other workers. The introduction of this integrating space was
therefore a powerful way of achieving a degree of segregation between workers on different
floors of the building and controlling movement from the exterior to internal working areas.

Also noticeable in the 1808 mill is the provision of privies at each floor level (spaces 6, 14 and
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22) showing an increased awareness of the provision of sanitary facilities from the mid-

nineteenth century.

These spatial characteristics are emphasised in the quantified values for the site (Table 1.6).

Table 1.6 Quantified values for Phase Two ‘workforce’ gamma map
SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS
X 0.111 3 12 0.145 2
1 0.160 1 13 0.175 2
2 0.160 1 14 0.182 1
3 0.175 2 15 0.252 1
4 0.105 7 16 0.258 1
5 0.083 3 17 0.258 1
6 0.182 1 18 0.258 1
7 0.252 1 19 0.258 1
8 0.182 2 20 0.222 1
9 0.182 2 21 0.252 1
10 0.182 2 22 0.175 2
11 0.182 2 23 0.182 1

Mean RA: 0.191 RR of Complex: 0

The substitution of the outside ‘carrier’ space for the mill yard as the central integrating space
in the complex is shown by the lowest RA value (0.083) belonging to the mill yard.
Furthermore, the second lowest RA value (0.105) belongs to the staircase tower (space 4)
reflecting its integrating role in the principal building at the site. The RA values also emphasise
the ‘flattening’ of the spatial structure of the 1808 mill following the introduction of the
staircase tower. All of the main floors in the mill (spaces 3, 103 and 22) share the same RA
value (0.175) as do the three privies (spaces 6, 14 and 23: 0.182) and the three floors of the
attached warehouse (spaces 7, and 5: 0.252). These similar values reflect the fact that despite
the upper floors are physically further from the mill yard than the ground floor, in spatial terms
each of the main working floors are the same distance from the mill yard. This means that the

ground floor shares the same spatial characteristics and values as the first and second floors.
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The gamma map of human movement in Phase Three shows only minor changes to the overall
spatial configuration and these reflect an increase in spaces rather than alterations to the space
syntax of the complex (Figure 1.14). The principal alteration is the creation of a suite of three
small offices at the eastern end of the detached warehouse block (spaces 14, 15 and 16) which
introduce a single ring into the complex. The combined combing shed and warehouse (spaces
1 and 18) and weaving shed (space 17) are represented by isolated spaces accessed directly
from the mill yard (space 12) and do not alter the spatial properties of other structures at the
site. These characteristics are also emphasised by the quantified value for the complex (Table

1.7)

Table 1.7 Quantified values for Phase Three ‘workforce’ gamma map

SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS

X 0.101 5 15 0.198 1

1 0.143 2 16 0.198 1

2 0.143 1 17 0.143 1

3 0.143 1 18 0.201 1

4 0.161 2 19 0.161 2

5 0.095 6 20 0.167 1

6 0.167 1 21 0.233 1

7 0.233 1 22 0.238 1

8 0.167 2 23 0.238 1

9 0.167 2 24 0.238 1

10 0.167 2 25 0.238 1

11 0.167 2 26 0.201 1

12 0.071 8 27 0.233 1

13 0.130 3 28 0.161 2

14 0.127 4 29 0.167 1

Mean RA: 0.172 RR of Complex: 0.021

Phase Four, like Phase Three, essentially represents the addition of extra spaces at the site
rather than any significant changes to the basic space syntax of the complex (Figure 1.15; Table

1.8), reflecting the expansion of productivity at the site and progressively more integrated
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working. Atabroad level this is reflected in only 0.013 difference between the mean RA value

of Phase Three (0.172) and Phase Four (0.159).

Table 1.8

SPACE

10
11
12
13

14

Quantified values for Phase Four ‘workforce’ gamma map

RA VALUE

0.132

0.132

0.127

0.132

0.132

0.132

0.140

0.079

0.124

0.151

0.193

0.063

0.119

0.116

0.188

NUMBER OF
NEIGHBOURS

1

1

1

SPACE RA VALUE

15

16

17

18

19

20

21

22

23

24

25

26

27

28

0.188

0.122

0.196

0.198

0.140

0.151

0.278

0.206

0.188

0.270

0.206

0.140

0.148

0.209

Mean RA: 0.159 RR of Complex: 0.042

NUMBER OF
NEIGHBOURS

1

2

The gamma map and quantified values for the site show that the mill yard (space 11) remained

central to overall movement around the site and the staircase tower (space 7) continued to

integrate and control movement around the 1808 spinning mill and new mill extension. Of

interest, the new engine house (space 4) which, although physically detached, was as spatial

isolated as its attached counterpart in earlier phases. Other new spaces included the new

spinning shed (spaces 1 and 187) and the addition to the weaving shed (spaces 17 and 24), the

second floor of the new mill extension (space 28), and the new privies attached to the mill

extension (spaces 10 and 21). The demolition of the cottage range at the east end of the 1808

mill removed the vestiges of a domestic character to the site and made the distinction between

the mill site and the outside ‘carrier’ site more acute.
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PROCESS RECORDING AND ACCESS ANALYSIS :DisCUSSION

This analysis has found that the move towards integrating working at Aireworth Mills during
the course of the nineteenth century had a far greater affect on the process of production and
the movement of materials and goods around the site than it did on the potential movement of
the workforce. The addition of extra buildings at the site, arranged a mill yard was a logical
response to the need to house additional processes at an expanding site and although physically
some of these buildings were at opposite ends of the site the mill yard nevertheless integrated
movement of materials and products between process and ultimate the flow of production. The
ease of moving materials and products around the site was finally resolved in the late nineteenth
century when a large number of taking-in doors were added to all floors of the 1808 mill which
emphasised the central role of the mill yard. Furthermore, it is noticeable that later buildings
at the site were only 2 storeys high which resolved some of the difficulties in moving materials
to and products from the top of tall buildings. Adding taking-in doors to each floor of the 1808
mill had the same effect and effectively, in the context of the production process and the
movement of materials and products, made all of the main working spaces at the site only a
single (at most two) spatial steps from the mill yard. Changes to power sources and power

transmission at the site had no appreciable effect on the overall spatial character of the site.

In contrast, human movement around the site was rationalised by the mid-nineteenth century
and the basic spatial configuration changed little after that time with the exception of some
additional spaces being added and others removed. The major spatial changes, in the context
of the movement of the workforce, therefore occurred in Phase Two when the central mill yard
was created and the external end staircase tower added to the 1808, which allowed a greater
degree of control over the movement of
workers to and from the working areas in

the main mill building.

ARCHITECTURAL SUMMARY

The architectural treatment of the 1808

spinning mill at Aireworth Mills is fairly

fypical of its date: the building has a Plate 1.30 Th general architectural form of the

relatively austere character and in its 1808 mill is typically austere
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surviving form has few embellishments (Plate 1.30). Furthermore, later phases of structural
activity at the site are similarly plain and only the detached warehouse block with its pair of
ogee windows and the second engine house dating to the 1890s display any definite
ornamentation, whilst the south elevation of the engine house is built in brick in the tradition
of the late red-brick mills of the Lancashire cotton industry which had only marginal influence

in Yorkshire.

However, when first built the 1808 mill displayed a surprising amount of ornamentation
including a bellcote, clock face and ogee window in the western gable. The bellcote and clock
face are not atypical for mills from this period and conform to a broad Palladian and classical
idiom. Both show a particular concern with time keeping and the resetting of the clock face in
the late nineteenth century mill extension provides a measure of the importance of providing
a time piece regulating the working day. However, the use of an ogee window in the western
gable of the mill is an unusual example of a gothic motif used in an early mill. It has been
suggested that this side of the mill was visible from the main road out of Keighley to the Aire
Valley(RCHME 1998a, 3) but its visibility does not alone explain the use of a gothic style when

the Palladian style was the dominant architectural idiom for mill buildings.

The gothic elements of the site were
alluded to in later buildings including the
detached warehouse and the gothicised
stair tower added to the 1808 mill in the
mid-nineteenth century (Plate 1.31). As

with the early ogee window in the main

mill, the use of gothic motifs is not easily
Slaniet G sECale Alostlikelyo retlcot lte 1.31 The géthiciséd staircase tower is an
the individual whim of the mill builder and  unusual architectural form in the Yorkshire
owner rather than representing a strand of textile industry
identifiable mill architecture. Certainly it
stands in contrast to the use of Classical motifs across the majority of the Yorkshire textile
industry and this in itself may have been the reason for its use at Aireworth Mills. However,
given the early date of the 1808 mill, which may have been an enlarged version of the mill
known to have been built on the site in the 1780s, it is possible that the gothic ogee windows

in the western gable was an experiment in the use of architectural motifs in the textile mill, but
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one that did not have widespread appeal
and was never explored on any scale across
the Yorkshire textile industry. In the
context of this interpretation the use of
gothic motifs in later buildings at the site
must be seen as an attempt to introduce an
element of architectural unity into the site
rather than a reflection of a more
widespread use of the style. It does not

seem that Aireworth Mills sought to copy

Plate 1.32 Dalton Mills, Keighley, employs a
number of overtly Gothic forms

one of its more famous neighbours, Dalton Mills, Keighley, (BF062300; Plate 1.32) which

incorporates gothicised towers alongside more orthodox Classical motifs. Dalton Mills were

well-known on account of their idiosyncratic style but as the site was mainly built during the

mid-late nineteenth century, it post-dates many of the Gothic features at Aireworth Mills.

Despite these idiosyncrasies, other elements of the sites architectural more closely adhere to

an established pattern within the Yorkshire textile industries. This is most noticeable in the two

engine houses, both of which have tall, narrow arch-headed windows marking out their function

to the discerning observer. Furthermore, the regular fenestration, the architectural treatment

of the main entrance and the headrace arch on the 1808 mill are entirely typical of mill building

in Yorkshire, as are the single-storey sheds and the chimney.



APPENDIX A: 1: AIREWORTH MILLS A54

LisT oF DOCUMENTS

il Insurance Policy, December 1792
Guildhall Library Royal Exchange 7253/23/131587 (also quoted in Ingle 1980), 502)
1.2 Insurance Policy, ‘Stubbing House Mill, 19" May 1819
Guildhall Library Royal Exchange, Sun C.R. MS. 11937/127, No. 955 629
1.3 Rating Assessment, Aireworth Mill, 1851
Keighley Library, Rate Book 1851
1.4 Rating Assessment, Aireworth Mill, 1870
Keighley Town Hall, Keighley Rates, November 1870
1:5 Engineering Drawings for repairs to waterwheel at ‘Screw Mill’, for Edmund Laycock
Keighley Library, E.A. Roper & Co. Ltd. MSS.
1.6 Post Office Directory 1877, 481; 483
187, Worrall’s Textile Directory of Lancashire and Yorkshire 1910/1, 153-157)
1.8 Rating Assessment, Aireworth Mill, 1834
Keighley Library Rate Books, May and July 1834
19 ‘Stubbing House Mill, Aireworth’
Keighley Library, Keighley Local Board of Health Plans, July 1878 by B.; Hopkinson:
Sheet 8
1.10  Engine House Plans, Aireworth Mills, for Edmund Laycock Esq.
Keighley Library, Keighley Building Plan 3024, 23" October 1893)



APPENDIX A: 2: EBOR MILL

A55

DATABASE ENTRY: 704

NBR NUMBER: BF062649
NGR: SE 0366 3765
TOWNSHIP: Haworth

CiviL PARISH: Keighley
DisTRICT: Bradford
COuUNTY: West Yorkshire
BRANCH: Worsted
PeriOD: Early

The story of Ebor Mill, Haworth, is one
of continued development and
expansion during the nineteenth
century.  Originating in the early
nineteenth century as a water-powered
worsted spinning mill in a valley
bottom site on the east bank of the
Bridgehouse Beck, (Plate 2.1; Figure
2.1). The original mill was extended

and further buildings built close to it

Plate 2.1 Eb
1992, 130)

APPENDIX A
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during the second half of the nineteenth century resulting in a large and impressive complex

capable of integrating working including spinning, weaving, and mending capabilities, as well

as facilities for making gas, soap and extracting grease. For much of the history of the mill, the

site was owned by the Merrall Brothers, worsted manufacturers who already owned mills in the

Haworth area when they took over ownership of Ebor Mill in the late 1840s or early 1850s. It

was under the Merrall Brothers that the site was continuously enlarged and they continued to
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operate from the site until 1966 when the site was acquired by the Jerome Group of Companies,
who continued to spin in the largest mill, but sold off the rest of the other buildings. The site
is now owned by two principal companies, the earliest and latest of the spinning mills by

Airedale Springs Ltd, much of the rest of the site owned by a leisure company.

The earliest building at the site is the small spinning mill built ¢.1819 and it that building which
forms the principal focus of the following description and analysis. Although the site
underwent considerable expansion during the nineteenth century the early mill remained largely
unaffected by developments at the site, in particular it remained water-powered despite two
steam installations powering the rest of the site. The 1819 mill therefore offers the opportunity
to study changes to an early spinning mill that did not reflect the use of a new source of power.
It is rare for an early Yorkshire textile mill to have survived in this way and this alone is of
considerable interest. Whilst it is recognised that this early mill was a part of evolving site and
the move towards integrated production at Ebor Mill, for the purposes of this research only this
structure will be examined in detailed. This decision is also made on the basis of existing plans
of the site, restricted to the 1819 mill, the differential survival of different stages of the sites
overall development (many of the mid-nineteenth century buildings have not survived), and
access to the later buildings at the site which was not possible on the basis of health and safety
or the whim of individual owners and tenants. However, the later buildings at the site,
especially the large 1887 spinning mill (to which restricted access was permitted) are a good
example of late architectural traditions in mill building and an assessment of their stylistic and

formal properties will therefore be included.

HisToRICAL BACKGROUND

Ebor Mill originated as a small, water-powered worsted mill built in about 1819 by Hiram
Craven. Craven, a noted local contractor who worked in partnership in his son, engaged in
building bridges, constructing docks, and making railways. As well as building Ebor Mill, he
also bought Mytholmes Mill, Haworth (BF062671) which he enlarged. However, Craven was
not himself engaged in the worsted trade, but ‘from the number of worsted mills he possessed,
[he gave] facilities for the extension of trade’ (Hodgson 1879, 153). Craven’s interest in the
worsted trade was therefore one of speculation and profit, and following its construction Ebor
Mill was rented out. In 1830 it was occupied by Townend and Company, worsted spinners and

stuff manufacturers. However, their tenancy was short lived, for in 1834 the firm of Cravens
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and Sugden was formed and took over the running of Ebor Mill (Hodgson 1879, 154), which
presumably reflects a heightened interest in the worsted industry on the part of the Craven
family. The firm operated Ebor Mill in conjunction with Mytholmes Mill where it had its
warehouse and offices and where they employed a considerable number of hand combers,
undertook the sorting of wool and delivered out additional out work to combers and hand loom
weavers. Wool was spun at both sites, but it is apparent that the firm also made early use of the
power loom for they are recorded as having wove ‘6qr.mevinos, Orleans and coburgs, besides
a very valuable and heavy class of goods called double twills’ (Hodgson 1879, 154-55). The
housing of power looms in storeyed-mills is unusual for this time and is perhaps best seen as
an expedient in a period when single-storey sheds were uncommon. Hiram Craven, junior
partner, resided at Ebor House, east of the mill, which he had probably built for himself
(RCHME 19864, 2).

Hodgson (1879, 155) records that the firm of Cravens and Sugden did not succeed in making
money and experienced a series of losses and ‘other disastrous circumstances, [and] they were
ultimately brought to grief, on which account they gave up business about 30 years ago’. This
indicates a date of ¢.1850 for the termination of Cravens and Sugden’s occupation of Ebor Mill.
Both the mill and Ebor House were purchased from Hiram Craven at this time by the
partnership, Merrall brothers, one of whom, Edwin Merrall, moved into Ebor House. Merralls’
occupation of Ebor Mill is confirmed by trade directory entries. White’s trade directory (1853)
records Cravens and Sugden, worsted spinners and manufacturers, operating at Ebor Mills, and
Merrall Brothers, worsted spinners and manufacturers, at Ebor Mill and at Lees Mill, Haworth
(BF)62650), and Springhead Mill, Keighley (BFO62646). The reference to Cravens and
Sugden at Ebor Mill may represent an error by the directory compilers (RCHME 19864, 2) or,

and more unlikely, reflects a period of transition in ownership of the site by the two firms.

The firm of Merrall Brothers began to operate in 1830 by Hartley Merrall and his four sons
Edwin, Michael, Stephen and Harry, were quick to expand Ebor Mill following its purchase.
They enlarged the 1819 mill in two stages and also built a further, steam powered mill to the
north of the earlier mill. The steam power mill was later replaced by a warehouse and large
weaving shed (Hodgson 1879, 120) and c.1886 built a second engine house. In 1887 they
constructed a large spinning mill along the eastern boundary of the site accompanied by a new
boiler house, economiser house and chimney, gasometers and a grease recovery and soap

works, transforming Ebor Mill into an extensive and impressive integrated works.
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Merrall Brothers continued to operate from the site until the early 1960s and in 1966 Ebor Mill
was acquired by the Jerome Group of Companies who continued to spin yarn in the large 1887
spinning mill, but sold off the other buildings for alternative uses. The site is presently owned
by a number of different industrial and commercial concerns, but the 1819 and 1887 mills are
owned by the principal owner, Airedale Springs Ltd, who commenced production at the site in

the early 1990s.

ARCHITECTURAL DESCRIPTION

There are four principal phases of structural activity concerned with the 1819 spinning mill
(Figure 2.2). Whilst developments across the rest of the site do not form the focus here,
mention will be made of them in order to contextualise the evolution of the original spinning
mill and in order, where appropriate, to provide an indication of the overall architectural

character of the site, especially in its later phases.

. PHASE ONE

The earliest structure at the site is the 1819
spinning mill built by Hiram Craven (Plate
2.2; Figure 2.3). As first built it was seven
bays long and of three storeys with a
basement, attics and an internal end

waterwheel. It has walls of watershot

masonry, continuous sill bands, doorways

g

.th . t d . d t l - y B e e i
i annted 8ubs, and rectangular Plate 2.2 The 1819 spinning mill from the south

lintels which are double except on the

second floor, immediately under the paired gutter brackets of the eaves (RCHME 1986a, 4).
The vertical tooling between tooled margins found on the lintels is repeated on the voussoirs
of the round-headed opening of the headrace/pentrough serving the waterwheel. The interior
of the mill has been heavily modernised and little of the internal structure can be seen or could
be inspected. Consequently, much of our understanding of the interior form of this mill is

dependent on the inspection of the mill undertaken by the RCHME in 1986 (RCHME 19864,
4-6).
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The mill was built water-powered and
remained so throughout its working life.
Water flowed from the through a sluice in
the north east corner of the mill dam,
which lay to the south of the mill, and into

a headrace channel . Thereafter it flowed

into the pentrough housed under an arched

A

EEI ol alittond L Rlate Plate 2.3 Headrace channel and arch leading t
2.3). After turning the water wheel, water  pentrough and water wheel

flowed out of the bottom of the wheel

chamber through an equivalent arched opening in the north wall; this second archway is now
hidden below ground level. As built, the internal wheel chamber was situated at the east end
of the mill and rose through the basement and ground floor. An iron wheel was removed in
about 1939,and structural evidence suggests that it was about 7 metres (23ft) in diameter, and
overshot or breast-shot. The axle of the wheel sat within recesses, square to the west, taller and
round-headed with voussoirs and keystone to the east. It was a suspension wheel and
accordingly cogs on its rim drove a pinion wheel mounted towards the south end of the

chamber’s west wall, from where power was transmitted to the rest of the mill. Access to the

wheel chamber was via a door in the north wall located over the tailrace.

The mill had a 3-bay basement at its west end,
accommodating the falling ground levels across the site,
and at the east end the wheel pit was present at basement
level. At ground floor level, the upper part of the wheelpit
reduced the overall floor space to six bays, but first, second
and attic floors ran the full length of the mill and were
undivided. Entry into the basement was through a door in

the north elevation, now blocked.

The original entrance to the ground floor of the mill was
via a doorway in the north elevation immediately north of

the entrance to the wheel chamber (Plate 2.4). The wider J
Plate 2.4 Original entrance to
the 1819 mill in the north
insertion formed out of an original window. The internal elevation

door immediately west of this doorway is a modern
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structure of the mill was of a traditional construction with timber cross-beams supported on all
floors by a single, off-centre row of cast-iron columns. The columns are purely structural and
there is no evidence to suggest that they support the system of power transmission and none had
bolting heads to support brackets for that purpose (RCHME 1986a, 5). The form of the
columns varies across the mill. Those on the ground floor have octagonal plinths, moulded
bases and caps and shaped top plates, whilst those on the first floor have circular shafts, the
lower half with four fillets, fluted caps and shaped top plates. There is no obvious explanation
for this variety but it may reflect economic stringency with pre-cast columns used rather than
columns cast specifically for the building of the mill. The roof comprises six queen post trusses
with struts and collars (sawn-off) and tusk-removed purlins, with iron straps binding the post
and rafters. Although the original gable walls have been taken down the form of the roof
trusses suggests that the attic was a useable space and it is therefore likely that it was once lit
by windows in each gable. There is no evidence for stairs in the original mill and it is therefore
likely that they were wooden and rose out of each of the main floors. The most likely position
for them would be in the narrow bay immediately west of the wheel chamber and here they

would be well placed for the original entrance in the north elevation.

Evidence for the system of power transmission in the mill is minimal, since the interior has
been modernised. However, it is clear that the basement was never powered, but all other
floors in the mill undoubtedly were. On the ground floor that evidence which survived at the
time of the RCHME survey included a small recesses high in the wheel chamber wall,
indicating that power was taken along immediately south of the row of columns. As the
columns do not have bolting heads, the lineshafts must have been supported on hangers
attached to the cross-beams. On the first floor it appears that there were two lines of shafting
either side of the line of columns and therefore more or less on the central line of the mill. A
blocked wall box related to one of these lines of shafting was located in the west wall just over
one and a half metres south of the line of columns. On the second floor less evidence survived
but there was a wall box does survive in the east gable wall, some 60 centimetres to the south
of the row of columns. This box, which was only visible on the outer face of the wall (from
within the second eastern extension) was cast iron and, unusually, circular in form. In the attic,
a small blocked box over the south window in the west gable lines up with paired holes in each
principal rafter suggests that a line shaft was supported at each end in wall boxes and by
hangers from each rafter. Because it was not possible to reinspect this evidence and the

RCHME did not record it any detail it is impossible to reconstruct this system of power
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transmission, but the evidence suggests a relatively simple system with drive taken from the
waterwheel and transmitted to principal vertical shaft and then to horizontal shafts on each

floor.

Contemporary with the 1819 mill is a row
of five workers’ cottages outside of the
main entrance to the site to the south (Plate
2.5). There were originally at least two
more cottages to the northeast of the mill
which are shown on plans for the 1887 mill

at which time they demolished (RCHME

1986a, 10). These cottages were located ' 4 "
Plate 2.5 Workers’ cottages outside the main
on an extension of Ebor Lane which entrance to the site

passed to the east of the original mill yard

belonging to the 1819 mill. The cottages are built in a vernacular style of coursed dressed
millstone grit and have stone slate roofs. They are stepped up the hillside to the south and are
of two storeys with a single room at each floor level. Their location close to the mill, and the
fact that similar cottages to the north were demolished to allow the expansion of the site,

suggests that they were built to house workers at the site and owned by the firm operating the

mill.
. PHASE Two

By 1848, the 1819 had been extended to the west by two bays (Hodgson 1879, 119; RCHME
1986a, 4; Figure 2.4). The extension to the west maximised the available space between the
existing mill building and the weir to the west to the extent that the new western elevation is
built up against the weir. It was presumably built as a response to the need to increase the
productivity of the mill and extending to the west, though necessarily limited, was deemed
easier than extending to the east of the wheelpit. The extension was built in sympathy with the
original mill, although only one of the windows at ground and first floor level have double
lintels. A straightjoint between the original mill and the western extension is clear on the south
elevation with five courses of unbonded masonry beneath the eastern most of the windows in

the extension (Plate 2.6). The eaves course of paired brackets from the main mill was repeated
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on the extension, although it was removed
at the west end of the north wall when an
access passage, now removed, was made to
a privy tower constructed later at the
northwest corner of the extension (see

below p72).

Following construction of the extension

Plate 2.6 South elevation of western extension
the original west wall of the 1819 mill was showing straight joint with main mill

taken down adding an extra two bays to

each floor. The original basement was enlarged and on the ground floor windows were
provided to the north, south and west, on the first and second floors to the north and south and
in the new west gable at attic level.. Each floor of the extension were supported by two wooden
cross-beams on all but the ground floor, where in place of the westernmost beam there are
north-south beams. New cast iron columns were introduced throughout the enlarged basement
and two identical columns were used on the ground floor. On the first floor the columns in the
extension are identical to those in the original mill, although minor differences in the setting
of the top plates suggests that they belong to different periods. Columns on the second floor
have been boxed in and can therefore not be seen. The roof of the extension has two roof
trusses identical to those in the original part of the mill, but for the absence of a small cut-out
at the base of each queen post. The extension of the mill to the west apparently caused little
upset to the existing system of power transmission within the mill, and the existing lines of

transmission were presumably simply extended to the west.

By the time that the 1819 mill had been
extended, the first of two manufacturers
houses associated with Ebor Mill had been
built by Hiram Craven (Plate 2.7). Built
¢.1829, Ebor House is located at the top of

Ebor Lane at its junction with Lees Lane

and therefore controls the principal access

: Haworth. The house is =
fogilie gtz from: Hayo e S Plate 2.7 Ebor House, Lees Lane

built of coursed dressed stone with a stone

slate roof. It is of two storeys and five bays, the central three bays comprising the original
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house and those to either side later additions.

. PHASE THREE

By 1886, when plans for the new spinning mill along the eastern boundary of the site were
drawn (Document 2.1) the 1819 mill was extended to the east in two phases. Although the time
lapsed between each extension may have been slight they represent two distinct phases of
structural activity and are therefore dealt as two individual phases. Phase Three therefore

relates to the first eastern extension.

The first eastern extension was of two bays

and was built in a style sympathetic to the
original 1819 mill (Plate 2.8; Figure 2.5).

The proportions of the fenestration and
openings in the extension copy those seen

in the main mill but none of the lintels are

double. There is a straight join between

Plate 2.8 Eastern extensions to the 1819 mill; the
is partly obscured because the western first extension is represented by the middle two
bays shown

the original mill and the extension but this

most windows in the extension are built up
against the original east elevation. The
new east wall had centrally placed taking-in doors on the first, second and attic floors with two
small windows flanking the attic doorway. The extension seems to have built to provide
additional working space in the mill but because of the presence of the wheelpit in the eastern
end of the original mill it was only on the first floor and above that the east wall of the earlier
structure could be removed and the amount of working space increased. At ground floor level
the new extension housed two rooms, one of an irregular shape owing to the topography of the
bedrock at the southeast corner of the mill. On the ground floor the rooms are spanned by east-
west cross-beams whilst on all other levels north-south beams are supported by cast-iron
columns. The northern most of the two ground floor rooms was accessed by a doorway in its
north wall. The function of these rooms is unclear but they may have been used storage. In the
attic a queen post truss, without shaping or struts, was positioned on the line of the original east

wall and purlins span from it to the east wall of the extension (RCHME 19863, 5).
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The eastern extension had implications for power transmission in the mill for the waterwheel
was now housed in a more central location and power had to taken to the east and as well as to
the west of the wheel. The RCHME observed a cast iron wall box in the east wall of the wheel
chamber, directly opposite and level with an earlier one to the west. It seems that the two boxes
operated together, the purpose of the new one being to transfer the drive east, and then

vertically up the new east wall and to the floors above (RCHME 19864, 4).

. PHASE FOUR

The 1819 mill was again extended to the east before 1886 but this time by only a single bay,
reflecting the need to maintain a wide entrance to the mill yard to the north. The purpose of
the second eastern extension seems to have been to improve access to the interior of the mill

(Figure 2.6).

Like the earlier additions to the mill, the
second eastern extension was built in a
sympathetic style to the original mill and
the new east wall copied the form of the
east wall of the first eastern extension.

The new east wall incorporated centrally

placed taking-in doors on the first, second 1
Plate 2.9 East elevation of second eastern
has iron rollers to prevent materials and extension to the 1819 mill

and attic floors (Plate 2.9). Each doorway

goods snagging on the sills of each door

and there is a beam protruding above the attic doorway with remains of a hoist mechanism. The
principal entrance to the mill is now through what was once the first floor taking-in door
following changes to the floor level in this area, though this door may always have been close
to the ground at this point given the topography of the site. Three windows to the north of the
taking-in doors at second and attic floor level are staggered and light an internal stair. The
fenestration in the south elevation copied that of the earlier mill whilst that in the north wall

reflects the position of a half landing on the internal stair.
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Internally, the second of the two
extensions provided an internal stair giving
access to the first to attic floors. The
taking-in doors in the east elevation were
accessed from the main landings on the

staircase at each floor level and two small

rooms at first and second floor level in the

= —am -
Plate 2.10 Changes to ground levels have meant
accessed from the main landings. The that the entrance to the eastern most extension
left) is now partially blocked

southern half of the extension were also

function of these rooms is unknown but
they may have served as overlookers
offices or used for storage (RCHME 1986a, 6). The entrance to the extension was contrived
through a door flanked by a square window (Plate 2.10) but changes to the outside ground level

means that the door is now partially blocked.

I

uuy

0

Sometime after the 1819 mill was extended to the

4

T
1]
NE |

i

west a privy tower was built against the west
&
elevation at its northern end. The exact date of the ‘;‘% :

tower is unknown and it is not shown on any OS

Iy

Uy
i

2

maps of the site until after the 1934 edition (Plate
2.11) but its architectural character suggests a late
nineteenth century date. Although there are no
obvious similarities between the privy tower or
either of the eastern extensions (indeed, stylistically 4 o
the privy tower does not borrow from either the Plate 2.11 Extract frt;r_n 1934 OS map

showing absence of privy tower on west

original 1819 mill or later additions), the provision clevation of 1819 mill

of privies at the site was probably part of the same

scheme of ‘modernisation’ that led to the construction of the two eastern extensions. As the
most obvious position for a privy tower would have been at the east end of the mill where there
was ample space it would have been logical to have built it at the same time as the first eastern
extension. As this was apparently not the case, it seems most likely that the privy tower was
contemporary with or built shortly after the second eastern extension when the available space
around the mill necessitated constructing the tower to the extreme west. The hygienic aspects

of constructing the privy tower over the Leeshaw Beck may also have determined its position
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but given that all other privies at the site but this time were

earth closets this may not have been a significant factor.

The privy tower rises the full height of the mill and
provides a single closet at each floor level including the
attic (Plate 2.12). Its walls are not bonded into the structure
of the western extension and it is therefore stratigraphically
later than that building. It had small windows at ground,
first and second floor level in its south wall, some of which
are now blocked. Access to each privy was from each floor
level, though in the attic an intermediate truss in the last
bay of the roof was inserted to allow the construction of the

passage to the gable wall (RCHME 1986a, 6).

Plate 2.12 Western elevation of
1819 mill and privy tower

. EvoLuTioN OF EBOR MILLS, MID - LATE NINETEENTH CENTURY

Following the purchase of the site by the Merrall Brothers in the mid-nineteenth century the site

of Ebor Mills experienced significant expansion and moved towards integrated working. Much

of the evidence for the mid-nineteenth century expansion of the site has not survived as many

of those buildings were replaced by later buildings but something of the evolution of the site

can be traced in the archaeological evidence that does survive. Although it has not been

possible to analyses these later stages the architectural style of the site is of particular interest

as an example of late period mill building.

The first change undertaken by the Merrall
Brothers was to build a second spinning
mill on the northern side of the mill yard to
the 1819 mill and the construction of this
second building may have be contemporary
with the first extension to the 1819 mill
(Phase Two). Little survives of the second

spinning mill except sections of its ground

Plate 2.13 Engine house formerly attached to the

x\x ; ol
AL A

floor south wall, reused first as the south second spinning mill at Ebor Mill

wall of a weaving shed and later as the
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ground floor north wall of a warehouse block (see below; RCHME 1986a, 7). The second
spinning mill was steam powered and the major survival from it is its engine house (Plate 2.13).
It is a tall rectangular structure and probably housed a beam engine. It became redundant after
the construction of the second engine house (see below p74) and a floor inserted to created two
rooms. A storeroom to the north of the engine house is contemporary and may have been used

as a mechanics shop (RCHME 19864, 8).

The second spinning had on a short-lived
existence for before 1886 it had been
replaced by a weaving shed. This quick
succession of buildings perhaps represents
the rapid move towards integrated working
at the site after the mid-nineteenth century

and given the topographic constraints of

the site and the existence of cottages along

Plate 2.14 Round-headed louvre openings in
its northern boundary, the site of the eastern gables of north-lit roof to weaving shed

second spinning mill may have been the

only suitable location for a weaving shed. The shed was extended to the north and privies
provided along its northern elevation before 1886. It was powered by the engine house that had
been built for the second spinning mill. The eastern gables of the north-lit roof incorporate
round-headed louvred openings with finely tooled keyblocks and bands at their base and at
impost level (Plate 2.14). This is an unusual concession to architectural detailing on a single-

storey shed.

A warehouse block was built along the
southern front of the weaving shed,
probably in the 1870s; it had certainly been
built by 1886 when it is shown and named
as a warehouse on architects plan for the

‘New Mill’ (Document 2.1). Its is built of

coursed rubble with interrupted horizontal
tooli i t ith attics. : i

e Eoitroeioreys A attios Plate 2.15 Centrally placed taking-in door and
The south wall of the weaving shed is used  wide Egyptian -style opening to warehouse block

as its ground floor north wall. The south
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elevation, facing into the mill yard and entrance, was clearly designed as a display front. It is
fourteen bays long with sill and impost bands, segmental arched openings which differ between
the floors, a corbelled course and rusticated corner piers. A centrally-placed taking-in door was
set above a wide, Egyptian-style opening and beneath a broken pediment, but this was taken
down during the 1980s (RCHME 19864, 9; Plate 2.15). A privy tower, stratigraphically later
than the warehouse block, was built into the angle of the warehouse and the first engine house.
It is of coursed rubble externally and brick internally. The rubble has interrupted horizontal
tooling, with dressed sill and impost bands and window architraves. At ground floor level,
opening into the basement of privy tower is a large opening that would have originally have

taken a soil wagon.

Pre-dating the ‘New Mill’ of 1886 (which

is built over it) is a second engine house.
It was built to power the enlarged weaving
shed but as it is stratigraphically later than
the shed, the shed must have been run for

a time from the first engine house.

Although later than the warehouse block,
T R e Plate 216 ”Ev"asl“‘/él‘evation of the second engine
to compliment it and is constructed of Aouse

coursed rubble walls and employs corner

piers and a corbelled cornice. The south wall originally had four segmental-headed windows
linked by sill and moulded impost bands and a door at the west end. The door survives but the
windows have blocked, presumably when the engine house was incorporated into the later
‘New Mill’. The north wall has five, much altered plain segmental-headed windows. The east
elevation, recently altered upon conversion of the engine house to a loading bay, originally had

a three light opening, the middle light wider and slightly taller than the side lights and
surmounted by a tablet-shaped block (Plate 2.16; RCHME 1986a, 10).

Internally, much of the evidence for the steam engine has been removed, the principal alteration
being an inserted modern floor across the top of the stone engine bed, which is still partially
visible at basement level. The ceiling retains five original cross beams with roll mouldings and

moulded timber cornices. They support a series of joist rings associated with the former engine



APPENDIX A: 2: EBOR MILL A75

and were probably used during the construction of the engine and to enable parts of the engine

to be removed and cleaned.

The last phase of expansion at the site saw
the construction of the ‘New Mill’ ¢.1887.
It was designed by W. and J.B Bailey,
architects of Bradford and Keighley
(Document 2.1). As built, the ‘New Mill’
is eighteen bays long, six bays deep and

five storeys over a basement (Plate 2.17).

Itis built of brick walls throughout Witha > 17 West elevation of the ‘New Mill", 1887
stone facing of coursed rubble with

combined vertical and interrupted horizontal tooling, and has sill bands, rectangular lintels, a
bracketed cornice and, to the east and west, a parapet with shaped ends which conceals a saw-
tooth north-lit roof. All elevations of the mill are highly visible in the surrounding landscape
and attention was therefore paid to the detail of all the elevations. Iron brackets and rings,
intended to allow cradles to be hoist on the exterior to clean and paint windows occur over most
of the bays. Internally, two main forms of construction have been used. The basement has a
fireproof construction but the other floors adopt a more conventional construction combining
timber and iron; all floors have identical cast-iron columns with square-sectioned upper parts
capable of supporting brackets for power transmission on any face (RCHME 1986a, 10). On
all floors, this row is positioned slightly off centre to the east of the mill, presumably allowing

a horizontal lineshaft to pass down the centre line of the mill, support by brackets attached to

the western face of the columns.

The south elevation comprises two bays of i
the mill, a projecting end staircase tower l
and, in the angle between them, a
combined privy and hoist tower (Plate
2.18). Three narrow openings, partly
louvred, light three privies and a further
one lights the hoist. At ground floor level

there is an opening for a soil wagon (now

blocked), reminiscent of that at the west  projecting staircase and privy/hoist towers
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end of the warehouse block.

The east elevation incorporates the second
engine house at its north end, but is
otherwise plain except of the windows; a
fire escape was added in the twentieth
century necessitating conversion of
windows in one of the bays into fire doors.

The north elevation, built over the wall

Plate 2.19 North elevation of ‘New Mill” with
bays long with a pair of blind windows in  external ladders providing external access to
wall boxes

north of the second engine house, is six

the centre of the second and third floors.
An external iron ladder enabled bearings in
cast iron boxes at first, second and third floors to be greased and renewed from outside (Plate
2.19). Wheels taking rope drive on the inside made such a perilous arrangement necessary

(RCHME 19864, 11).

The mill is currently used for light
engineering and the ground to third floors
house modern machinery and much of the PRy hegmr IR~ 1. ®
evidence for the former appearance of the
mill has been removed; access to these

floors was limited. However, the fourth

floor is a rare survival of a mill floor that

1

Plate 2.20 ‘Raised’ central walkway, fourth floor
the 1930s. It is currently used only for of the ‘New Mill’

has remained relatively untouched since

storage as the north-light roof makes it too

cold to work in during the winter months, and it retains its 1930s colour scheme with a royal
blue painted dado with the walls painted dark grey below and lemon above. Whether this
colour scheme is original or whether it continued throughout the mill is not known. The fourth
floor also shows evidence for timber walkways consisting of areas of raised flooring
demarcating square and rectangular areas where machinery was located (sources indicate that
drawing machinery was housed on this floor (RCHME 1986a, 11) although much of this

evidence is obscured by the storage of materials in the space, a central walkway running the
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length of the mill can still be clearly observed (Plate 2.20).

The mill was well lit by natural light, especially on the fourth floor where a combination of top
and side lighting was used. The main windows of the mill are all three panes high, two wide
and with the upper two panes opening inwards by means of an iron rod and u-shaped fitting.
All floors were originally lit by gas carried in a pipe in an 18cm square recess up the inner face
of the east wall (in the first pier in from the south end of the basement, tenth pier elsewhere)
(RCHME 19864, 11). Sanitation was provided on the ground to fourth floors by three closets
at the south end with doors of two flush panels, each with beaded planks. The privies on the
fourth floor retain their original appearance but elsewhere in the mill they have undergone
modernisation. Originally they must have been dry since they emptied into a soil wagon at
ground level. Immediately east of the privies is a hoist, now housing a passenger/goods lift, the
front of which now protrudes into the mill (owing to its enlargement in modern times) but was

originally flush with the inside south wall of the mill (RCHME 1986a, 11).

With the exception of the basement, access to all the floors in the mill was via a stair tower
projecting from the south elevation. This has stone steps and rises with half landings, the
central pier and side walls are of brick and the flights cross windows whose level is determined
by the fenestration of the mill, not the staircase. On the fourth floor, the stair terminates and
partly built over it is a small room with timber walls and glazed looking onto the stairs; it was
perhaps used as a time or overseers office. The basement is entirely separate from the main
floors of the mill, only communicating internally with the base of the hoist, via an angled

passage leading to the basement.

Contemporary with the ‘New Mill” and stylistically similar are the boiler and economiser
houses and chimney located along the western boundary of the site. The boiler house was
probably built on the site of an earlier boiler house serving the first engine house but no
evidence for any such structure has survived. Both the economiser and boiler house are built
of coursed rubble. The economiser house has a bracketed cornice and segmental-headed east
window, which deliberately copies the style of the warehouse block - in contrast, the single
window in the north wall and the south doorway are plainer with rectangular lintels. The roof
has two trusses, originally king-post trusses whose tie beams have been sawn off at some later
date and replaced with double collars. Iron bolts bind the beam and collar to the principal

rafters, and the purlins and collar to the principal rafters (RCHME 1986a, 12).
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The boiler house is located to the south of
the economiser house; the relationship of
the boiler and economiser houses and the
chimney to the north is a logical
arrangement with exhaust gases travelling
from the boiler house through the
economiser and towards the chimney

(Giles and Goodall 1992, 152). The east

7 i

Plate 2;’1 ‘Eas,t éleva;ibn ofthé boiler house
elevation of the boiler house, facing into

the mill yard, is four bays long and in each bay is a wide opening for the delivery of coal (Plate
2.21). The rusticated piers of this elevation and the moulded bands and pediment with a keyed-
in circular window. The roof of the boiler house, with its apex raised slightly to provide
ventilation, is carried on four iron trusses each comprising circular-sectioned horizontal and
vertical tie rods and inverted T-section beams as principals and struts. Iron brackets support
five timber purlins on each side (RCHME 1986a, 13). Workers entered the boiler house
through a doorway at the east end of the north wall which has a square head and chamfered
surround, which are twice interrupted. The boiler house was built to house four boilers with
flues opening out of the west wall and leading off to the economiser and chimney. The seating
for the two boilers in the northern half of the boiler house remain and the third and fourth
boilers may never have been installed. The eastern third of the boiler was evidently left open,

available perhaps for the storage of coal (RCHME 19864, 13).

To the north of the economiser house is the chimney, of coursed rubble with an octagonal-
sectioned shaft rising from a gently battered, square-sectioned base; the shaft is crowned by a
moulded and bracketed cap and cresting (Giles and Goodall 1992, 150-2). The date of the
chimney is unclear. Stylistically it relates
to the boiler and economiser houses and is
probably therefore contemporary with
them but it must therefore have replaced an
earlier chimney serving the first engine

house at the site.

Other structures at the site, such as the gas
S, Ay

works, have not survived and much of the  pjate 2.22 Longiaﬁds ;Ious:e, Haworih
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area to the north and northeast of the site has been cleared to provide a car park. Near
contemporary with the last phase of structural activity at the site is Longlands House, a
manufacturers mansion built high above the site to the east in 1884 by Edwin Merrall (Plate
2.22). The house is built in an Elizabethan style and includes some with Gothic detailing (Giles
and Goodall 1992, 189). Ebor Mill, in particular the 1887 ‘New Mill’, forms an impressive
back-drop for the house; the close physical relationship between the house and the mill site was

no doubt deliberate and both could be viewed from either site.
PROCESS RECORDING

As built, and as later altered and modified, the GOODS IN YARN QUT
1819 mill at Ebor Mill was used primarily for \ /“

the spinning of worsted yarns (Plate 2.23).
The layout of the mill suggests spinning on all
floors with possible storage space in the
basement and attic. The reference to the use
of powerlooms in the mill intriguing and the
only suitable place would have been in the

basement or on the ground floor where the
vibrations caused by the operation of the Plate 2.23 Processes, Ebor Mill (all phases)

machinery could have been absorbed without
causing major structural problems. By the late nineteenth century weaving sheds had been built

at the site and presumably after this time the mill reverted solely to spinning yarn.

For the earliest two phases at the site (Phases One and Two) the movement of materials and
goods around the site was based on an inherently linear spatial structure (Figures 2.7 and 2.8:
Table 2.1). Both phases had an identical spatial structure for the addition of the western
extension (Phase Two) simply enlarged existing spaces within the mill rather than creating new
spaces. The flow of materials and goods around the building was integrated by the ground
working space of the mill (space 3) which has a low RA value of 0.333 and this reflects the fact
that it was from this space that the all other floors of the mill could be accessed. The use of an
internal stair rising between each of the floors therefore resulted in a linear structure within the

complex placing the higher storeys of the mill in the deepest parts of the complex.
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Figure 2.7 Phase One: Gamma map of the movement of materials/goods
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Figure 2.8 Phase Two: Gamma map of the movement of materials/goods
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Table 2.1 Quantified values for Phases One and Two ‘materials/goods’ gamma maps
SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS
X 0.733 1 4 0.400 2
1 0.733 2 5 0.600 2
2 0.400 3 6 0.933 1
3 0.333 2

Mean RA: 0.688 RR of Complex: 0

The gamma map also shows the independent access to the basement (space 1) from the mill
yard (space 2). This indicates that this space was had a different function from the rest of the
mill where spaces were linked suggesting flow production. The basement may therefore have
been used for storage and therefore not accessed as regularly as other spaces in the mill thus

not requiring it to be a more integrated part of the overall complex.

The extension of the mill to the east (Phases Three and Four) did affect the movement of
materials and goods around the site and because both introduced taking-in doors to the building
the motive for the eastern extensions may well have been to improve the movement of materials
and goods and the flow of the production process. Phase Three (Figure 2.9; Table 2.2) resulted

in a more ringy complex, reflecting the taking-in doors introduced into the eastern gable.

Table 2.2 Quantified values for Phase Three ‘materials/goods’ gamma map
SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS
X 0.286 1 5 0.464 1
1 0.286 1 6 0.214 3
2 0.036 4 7 0.214 3
3 0.250 2, 8 0.250 2
4 0.214 2

Mean RA: 0.246 RR of Complex: 0.375
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Figure 2.9 Phase Three: Gamma map of the movement of materials/goods
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The taking-in doors effectively flattened the complex and provided a direct means of access
between the mill yard (space 2) and the main working spaces in the mill (spaces 6, 7 and 8).
The high proportion of rings to the overall number of spaces in the complex is reflected in a
high RR of complex values of 0.375 and this indicates a system in which the majority of spaces
have more than one means of access. This implies the more efficient handling of materials and

goods around the mill.

The second eastern extension (Phase Four) (Figure 2.10; Table 2.3) also facilitated the easier
movement of goods around the site as taking-in doors were once agin provided in the new east
elevation, but these doors now led of a landing and did not, therefore, communicate directly

with the main working areas.

Table 2.3 Quantified values for Phase Four ‘materials/goods’ gamma map
SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS
X 0.288 1 6 0.106 6
1 0.288 1 7 0.424 1
2 0.212 S 8 0.424 1
3 0.288 1 9 0.424 1
4 0.267 2 10 0.424 1
5 0.424 1 11 0.424 1

Mean RA: 0.332 RR of Complex: 0

The gamma map shows the impact of the landings clearly (space 6) and all of the main working
areas on the upper floors of the mill (spaces 7, 9 and 11) are shown beyond this one space.
Thus whilst materials and goods could more easily be moved in and out of the mill than was
possible in Phases One and Two, the second eastern extension removed some of the flexibility

inherent in the system seen in Phase Three.

ACCESS ANALYSIS

Access analysis of Phases One and Two reveals that the western extension did not alter the

original spatial form of the mill which had an inherent linear character with the mill yard
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playing a central role in integrating movement around the site (Figures 2.11 and 2.12; Table

2.4).

Table 2.4 Quantified values for Phases One and Two ‘workforce’ gamma maps

SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS
X 0.132 1 8 0.275 1
1 0.286 | 9 0.275 1
2 0.286 1 10 0.275 1
3 0.154 4 11 0:275 1
4 0.209 2 12 0.319 1
5 0.275 1 13 0.440 1
6 0:275 1 14 0.582 1
7 0.275 1

Mean RA: 0.289 RR of Complex: 0

The gamma maps make clear the distinction between the workers houses (spaces 5-11) located
outside of the mill yard (space 2) and the rest of the mill complex. This marks a distinction
between the domestic sphere and the place of work despite the close physical proximity of the
mill and cottages. Within the mill itself, the basement (space 1) and waterwheel (space 2)
occupy their own distinct positions and are not integrated in movement around the remainder
of the complex resulting in high RA values for these spaces (0.286). This reflects the fact that
the waterwheel was not directly involved in the production process or human movement around
the site whilst the basement may have been used for storage and was therefore not accessed

frequently and thus not central to the rest of the complex.

The eastern extensions (Phases Three and Four) had varying impact on potential human
movement around the mill. Phase Three (Figure 2.13; Table 2.5) essentially only added a
number of new spaces to the complex (spaces 5 and 6) at ground floor level and otherwise the
complex was relatively unaltered from earlier phases. This is significant for, in contrast, this

phase resulted in the greatest changes for the handling of materials and goods (see above).
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Table 2.5 Quantified values for Phase Three ‘workforce’ gamma map
SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS
X 0.112 6 11 0.196 1
1 0.163 1 12 0.196 1
2 0.163 1 13 0.196 1
3 0.080 6 14 0.257 1
4 0.239 1 15 0.174 2
5 0.156 2 16 0.181 1
6 0.156 2 17 0.250 1
7 0.239 1 18 0.167 3
8 0.098 6 19 0.181 1
9 0.196 1 20 0.257 1
10 0.196 1 21 0.174 2

Mean RA: 0.187 RR of Complex: 0

In contrast, Phase Four (Figure 2.14; Table 2.6) resulted in a major change to potential human

movement around the site.

Table 2.6 Quantified values for Phase Four ‘workforce’ gamma map

SPACE RA VALUE

X 0.288
1 0.288
2 0.212
3 0.288
4 0.267
5 0.424

NUMBER OF
NEIGHBOURS

1

1

Mean RA: 0.332

SPACE RA VALUE

10

11

0.106

0.424

0.424

0.424

0.424

0.424

RR of Complex: 0

NUMBER OF
NEIGHBOURS

6

1

The principal change saw the creation of a staircase (space 8) in the eastern most extension and
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this acted as a intermediate space controlling the movement of workers to the upper floors of
the mill. It liberated the complex from the stairs rising between each floor and this inturn
resulted in a tree-like structure with fewer linear sequences of spaces. The staircase became
one of the integrating spaces in the complex with a low RA value of 0.098. The mill yard
(space 3) however, still remained important in integrating movement, reflecting the existence
of a number of spaces, like the basement and waterwheel (spaces 1 and 2 respectively) with
external access. The addition of the privy tower (spaces 4, 14, 17 and 20) also increased the
tree-like qualities of complex. Furthermore, the offices accessed from the first and second floor
landings (spaces 16 and 19) have been interpreted as storage areas but there location next to the
main staircase in the mill may indicate that they were used by overlookers and therefore
allowed a measure of control and supervision over those using the staircase and accessing the

first and second floor working areas.

PrROCESS RECORDING AND ACCESS ANALYSIS: DiscussioN

Analysis of the site has revealed a number of interesting issues. First, although the size of the
mill increased with subsequent extensions the spatial form of the mill remained more static and
in some instances new building work had no affect on the spatial form of the complex. Second,
the extensions at the eastern end of the mill appear to have been constructed in order to ease
the movement of materials and goods around the building and this was achieved through the
use of taking-in doors at each floor level. However, in Phase Four, the desire to improve access
for humans to each of the main working areas was in conflict with the movement of materials
and goods and Phase Four represents less of an efficient system for the handling of materials
and goods but a more efficient system of controlling human movement around the site. This
reveals the duality of the spatial structure of the mill and the impact of functional and social

issues on the form of the building.

ARCHITECTURAL SUMMARY

Ebor Mills clearly shows the progression from rather austere, architecturally plain early mills
to the more elaborate and ornamental detailing of mills after the mid-nineteenth century. The
1814 spinning mill is typical of its date; it was built on a relatively small scale and displays few

concessions to architectural detailing and none are explicitly characteristic of a Classical idiom.
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In contrast, buildings at the site dating from the mid- and late nineteenth century display a
proliferation of classical motifs including pilasters, pediments and moulded parapets. This
provides an interesting case study in the development of mill buildings. It is also apparent that
within these general trends there were some individual responses to mill architecture. At Ebor
Mills this manifests itself as Egyptian-styled pediments on the later warehouse and weaving
shed and the later of the two engine houses. This indicates that the mill owner, whilst
conforming to an overall Classical idiom also imposed an element of individuality on his
buildings which not doubt was intended to impress and to make the site more distinctive.
Interestingly though, these pediments are not visible from outside of the site, and therefore from
a distance the mill appears to adhere rigidly to a Classical tradition of mid- to late nineteenth

century mill building.

A brief mention should also be made about Longlands House. Built shortly before the ‘New
Mill’ the house is built in a high Victoria idiom of Gothic Elizabethan. Therefore, whilst the
Merrall’s chose to build the New Mill in an overtly Classical style, they chose a Gothic style
for their own home and given the close physical relationship of the mill to the house the
contrast in the two forms would have been marked. This suggests one rule of taste for mill

buildings, in a classical style, and another for private buildings.
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LisT OF DOCUMENTS

2.1 ‘Preliminary designs dated July 1886 for “Proposed New Mill, Ebor for Messrs. Merrall
and Son” by W. and J.B. Bailey, architects of Bradford and Keighley
Private property of Airedale Springs Ltd
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APPENDIX A
SITE DESCRIPTION : 3

GIBSON MILL

DATABASE ENTRY: 1704

NBR NUMBER: BF062218
NGR: SD 9731 2985
TOWNSHIP: Wadsworth
CiviL PARISH: Wadsworth
DisTRICT: Calderdale
CounTyY: West Yorkshire
BRANCH: Cotton

PerioD: Early

Situated in a remote flat, valley bottom site
on the east bank of the Hebden Water,
Gibson mill was built ¢.1800 as a water-
powered cotton-spinning mill and was one
of the first generation of textile mills (Plate
3.1; Figure 3.1). During the late eighteenth

and early nineteenth century the Upper

Calder Valley became a major centre for

Plate 3.1 Gibson Mill from the east

the manufacture of cotton (Giles and

Goodall 1992, 4-5) and it is in this context of a booming cotton industry that Gibson Mill must
be set. The mill took advantage of the Hebden Water and a large mill dam and associated
reservoirs were created to the north of the mill and a crossing made at this point. At times the
site is referred to as Lord Holme Mill, but the origins of this name are unclear but it may refer
to the original owner of the land. Production at the site ceased in the early 1900s and thereafter

the mill was used as an ‘entertainment emporium’ for visitors to the Hardcastle Crags (National
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Figure 3.1 Block Plan, Gibson Mill, Wadsworth
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Trust 2003, 1). Since World War II the mill has been largely disused but is currently being
redeveloped as a visitor centre by the National Trust with an emphasis on renewable energy

(National Trust 2004; 2005).

Although the mill was not one of those mills recorded in detail during the RCHME Yorkshire
mills survey in the late 1980s it is a good example of an early cotton mill and despite adaptive
reuse the preservation of original evidence is high. Furthermore, measured plans of the site
were made available by the National Trust for the purposes of this research and were

augmented by a photographic record of the site.

HisToRICAL BACKGROUND

Abraham Gibson, a local cotton spinner who already owned a cotton spinning business across
the valley at Greenwood Lee, built the mill in the very early years of the nineteenth century.

The Gibson family continued to run the mill until the early 1830s when it was leased to the
Gaukroger brothers who also operated a nearby mill at New Bridge. Documentary sources
reveal that in 1833 22 workers were employed at the mill, 21 of whom were paid on an hourly
rate and one on a piece rate. The rate of pay for an adult male was 17/- for a 72 hour week; for

an adult female 6/6- and for a child, aged between 10 and 12, a mere 2/6- (National Trust 2003,
1).

The Gibson family took over again at the mill in 1861. By this time the local water power was
beginning to prove inadequate, especially since output was restricted in dry and frosty weather.
Accordingly the mill was enlarged during the 1860s with the construction of a mill extension,
a single-storey weaving shed and a detached warehouse; soon afterwards a steam engine and

boiler were installed.

Cotton production continued at the site until around 1890 when the cost of transporting coal
to the mill’s isolated site and topographical constraints to expansion severely reduced the
original competitive advantage of the site. At this time, large-scale textile producing sites were
well established in Hebden Bridge and other local industrial towns and an infrastructure of
canals and railways was being exploited by the industry. Consequently, the production of

cotton at Gibson Mill ceased in the late 1890s (National Trust 2003, 2).
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By 1900 the mill was taking on a new role. By this time, Hebden Dale was growing
increasingly popular as a local beauty spot as a result of the growth of the railways and an
increasingly affluent urban population. Abraham Gibson spotted an opportunity and built the
Pavilion Restaurant some distance downstream from the mill to provide dining facilities to
these new tourists and subsequently converted Gibson Mill as an ‘entertainment emporium’
with its own dining room, saloons, dance hall, roller skating rink, refreshment kiosks and
boating on the mill pond. This use for Gibson Mill continued until the outbreak of World War
IT and then, for the remainder of the twentieth century, the mill became disused, save for

occasional use by various public groups and as a venue for filming.

Lord Saville gave the area around Gibson Mill, known as the Hardcastle Crags, to the National
Trust in 1950 and the last Abraham Gibson in 1961 bequeathed the mill itself to the Trust,
together with 18 hectares of woodland. Until 1894 the mill and the woodlands were managed
by the Local Authority, but since then have been under the direct management of the National

Trust.

In October 2003 the National Trust revealed new plans for Gibson Mill, including proposals
to renovate the mill in order to once again provide visitor facilities including a café, toilets,
information about the site and the Hardcastle Crags and space within the building for use by
the local community. These renovations will endorse the Trust’s policy of sustainable
development and all energy at the site will use renewable sources, including electricity
generated by the original 1927 water turbine, which supplanted the original water wheel.

Building work began in 2004 (National Trust 2004; 2005).

ARCHITECTURAL DESCRIPTION

There are three principal structural phases at the site covering the period ¢.1800 to ¢.1900
(Figure 3.2). Phase One is represented by the construction of the main multi-storeyed spinning
mill, an adjacent row of workers’ cottages and a Toll House. Phase Two saw the enlargement
of the mill, after the 1860s, with a multi-storeyed mill extension and a weaving shed. The
system of water management feeding the waterwheel was also altered at this time and a
detached two storey warehouse constructed on the opposite bank of the Hebden Water. Phase
Three saw the construction of additional cottage for workers and the addition of a steam power

plant on the northeast side of the mill.
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. PHASE ONE

The earliest buildings on the site comprise the main multi-storeyed spinning mill at the heart

of the site and the adjacent row of workers’ cottages. Also contemporary is the toll house to

the southwest of the main mill (Figure 3.3).

The main mill building was built as a six
bay long, three storey building with the
north elevation built on the edge of an
extensive mill pond filled from the Hebden
Water by a sluice gate at its north end
(Plate 3.2). The walls are of coursed
masonry with string courses at ground and
first floor level running across the top of
the window lintels. At the corners are
large quoin stones. There is no cornice at

the head of the wall and a simply moulded

Plate 3.2 South elevation of the early spinning

mill at the heart of the site; the six bays to the left
of the chimney are the earliest

wooden gutter runs across the top of the north and south elevations; the roof is of stone slates.

The windows have stone surrounds with interrupted jambs, which are shared between windows

giving the effect of a continuous band; all have single piece stone lintels and sills. The

windows are glazed with wooden frames, four lights wide by five lights deep. They may be the

original frames as there is no evidence for their replacement.

All of the elevations present a relatively
austere aspect and there were few
concessions to architectural detailing in the
original mill. The south elevation (Plate
3.2), facing the main approach from the
south (and Hebden Bridge) contained the
original main entrance to the mill in the
western most bay (Plate 3.3). This door

has a stone surround but no interrupted

Wi

Plate 3.3 The original main entrance to the mill

jambs, and the surround formed a stone stop for the door. The west elevation has three

windows at second floor level and a further three windows lighting the attic, the outer ones
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being smaller than that in the centre to
account for the eaves (Plate 3.4) . The
string course at first and ground floor level
is continuous, as on the other elevations.
The absence of windows at ground and
first floor level is explained by the position
of the internal end wheel pit and by the
presence of the internal stair rising against
this elevation. At the apex of the gable on
the west elevation is a small chimney
stack, apparently an original feature which
must have served at least one fireplace in
the west wall on the first or second floor;
its flue must rise around the central
window lighting the attic floor below.
However, no evidence survives internally
for a fireplace. At ground floor level there

are two blocked openings (Plate 3.5). One

Plate 3.5 Blocked openings at ground floor level,
west elevation

1s round headed and with stone voussoirs. As it is at the level of the axle of the waterwheel it

is best interpreted as the western mounting for the wheel, perhaps allowing the bearing to be

oiled from the exterior. Directly above it is a smaller, rectangular opening with a single stone

lintel and stone surround. This is a later inserted feature for the coursing of the wall is

disrupted above the lintel and, unlike elsewhere in the mill, the lintel is not the thickness of one

course of the masonry. This opening probably relates to the construction of the later weaving

shed and allowed power to be taken from
the main part of the mill and transmitted

into the shed.

The north elevation overlooks the
extensive mill pond and only a narrow
walkway and a retaining wall separates the
mill from the water (Plate 3.6). Because of
the rise in ground level, to allow the

creation of the mill pond and a head of

Plate 3.6 North elevation of the spinning mill and
extensive mill pond
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water for the water wheel, the ground floor windows in the elevation are partly below the level

of the retaining wall.

The east elevation of the mill is almost completely obscured by the later mill extension and the
only evidence for it is a series of openings inside the mill. The east wall was retained when the
mill was extended and those features still visible suggests that it contained three windows at
first, second and attic floor level producing an elevation similar in character to the west

elevation.

Internally, the original mill building is of traditional
construction with timber floors supported on timber cross
beams and cast-iron columns. On the second floor the cast
iron columns have been replaced by timber uprights, and
although the date of this alteration is unknown it is
probably a relatively modern solution to strengthening the
attic floor above. The ground floor surface is made of
stone flags. The form of the cast-iron columns used
throughout the mill varies at each floor level and there is no

ready explanation for this idiosyncrasy. On the ground

floor, three cast-iron columns with moulded bases and D-

section bolting heads are used, the flat section of the Plate 3.7 Ground floor columns
with D-section bolting heads

bolting heads facing north and suited to
supporting a centrally positioned east-west
horizontal line shaft leading from the
waterwheel (Plate 3.7). Two further cast-
iron columns to the north of the eastern
most principal column, one with amoulded

band and base and set on to a small stone

plinth are later insertions intended to ;
i ;

beams at this point. On )
L : Plate 3.8 Square-section bolting heads on first
the first floor the columns have square- floor columns
section bolting heads and no bases, and the
top socket of the column is visible as it passes into a bolting plate, with semi-circular shaped

side pieces, carrying the timber cross beams (Plate 3.8). There are no structural reasons for
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these differences and given the relatively small size of the mill there is no reason to suggest that
either the waterwheel or the later steam engine gave rise to a system of power transmission of
such sophistication that a variety of bolting head forms were required. The use of different
column forms is perhaps therefore best interpreted as an economic expediency at the time of
the mill’s construction, perhaps using second-hand columns or columns cast for other mills but

never used for their intended project.

Each floor of the spinning mill are currently accessed by wooden stairs enclosed by timber
partitions rising against the inside of the west elevation. The lowest flight rises from
immediately in front of the main mill entrance to a short landing at first floor level before
continuing to rise to the second floor. There is no access to the attic from the main part of the
mill. Although these stairs, and especially the timber partitions, probably date from the
conversion of the mill for visitors in the early twentieth century, they are likely to be
replacements of similar stairs that rose in the same place. There is no evidence in the timber
floors for openings suggesting the position of stairs anywhere else in the mill and by placing
the stairs in the same bay as the main entrance and waterwheel on the ground floor, the
maximum amount of floor space was left available for machinery. As three large windows
from the west light the attic it is likely that it was originally used, either for machinery, or, and
more likely, for storage. It is therefore likely that when the mill was in use for the production
of textiles that a flight of stairs led from the second floor to the attic, probably rising on the
inside of the west wall, and that sometime during the twentieth century, when the attic became
disused, these were removed. It was not possible to view the attic storey or to examine the roof

trusses.

The spinning mill was built water-powered and the waterwheel was housed in a self-contained
wheel chamber on the ground floor. The wheel chamber occupies the two western most bays
of the ground floor, apart from a small area to the south where the main mill entrance and stairs
are located. The main entrance is screened off from the main floor of the mill by a narrow
stone wall, but as this crosses an original window in the south wall it must be a later feature and
indicates that this part of the mill originally opened onto the main ground floor working space.
The area of the wheel chamber is split into two parts, the smaller part of which (known as the
generator pit) to the south is set much lower than the main floor of the mill and is accessed by
a small flight of stone steps. This part of the wheel chamber housed a water turbine in the later

life of the mill as a visitor attraction. The main part of the wheel chamber is screened off by
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low walls from the rest of the chamber and a stone ramp leading from the mill pond to the north

fed water onto the wheel.

Later alterations to the system of water
power at the site (Phase Two) has removed
much of the evidence for the earlier
system. However, it seems that the wheel
was originally only accessible from within
the mill (perhaps screened off from the rest
of the ground floor) and was lit by two
windows in the west wall. The lintels and
surrounds of these windows survive above
the shallow archway currently allowing

water onto the wheel. It is clear, then, that

Plate 3.9 Tailrace tunnel discharging water back
into the Hebden Water downstream from the mill
site

the water level of the pond has been raised as the presence of these windows means that

originally water entered the wheelpit at a lower level. The original wheel may therefore have

undershot and was probably located further east which would place it in-line with possible axle

recess observed in the south wall (see above, p102). Water flowed away from the wheel

through an underground tunnel and re-entered the Hebden Water some distance down stream

to the south and the arched outlet of the tailrace tunnel is still clearly visible (Plate 3.9). The

system of power transmission is unclear, but drive was no doubt taken from the wheel through

a system of gears and then transmitted to a principal vertical shaft from which horizontal shafts

on the line of the columns took the drive to individual machines on each floor.

Workers Cottages, Toll House and Privies

To the south of the spinning mill and
contemporary with it is a row of four
workers’ cottages (Plate 3.10). to the
south of the spinning mill. The terrace was
extended by one cottage to the north at a
later date. Each of the original cottages is
of two storeys with a single room at each

level. The cottages are lit by windows in

Plate 3.10 Wdrkers’ Cottages
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the east and west elevations which have stone surrounds and mullions.

Opposite the workers cottages and built on
the bank of the Hebden Water and directly
next to the stone bridge crossing the stream
is a two-storey toll house (Plate 3.11).
Built in a style similar to the workers

cottages and the main mill, it may be

contemporary with them both. The north,

L it el are. .of. coureed P‘late 3'-.1 T oil)l House from the east
masonry, but the south wall is of coursed

rubble suggesting that originally the building was larger and that this was once an internal wall.
This evidence is supported by a ragged join in the east wall between the ground floor of the toll
house and the single-storey extension to the south and the presence of an interrupted stone jam
for a door at the junction between the toll house and the extension to the south. Furthermore,
two blocked, ground floor doors between the toll house and lean-to suggest that the toll house
had an adjoining building at some time, probably forming a cottage and toll house which
communicated with each other. The toll house is lit by narrow windows with stone mullions
in the east wall, four to the first floor and three at ground floor level flanking a doorway with
stone surround. A further window in the west wall lit the ground floor. At first floor level a
door opens onto the bridge, accessed by a short flight of steps and this was presumably the

‘business’ door of the tollhouse. A sign next to this door provides details of tolls for crossing

the bridge.

Situated to the south of the tollhouse are a
pair of privies (Plate 3.12). They are
housed in a small, single-storey building of
coursed masonry and roofed with a single
stone slab. The privies are located on the

bank of the Hebden Water into which

waste presumably discharged. These

P Sy AN
DR W i /

bly used by workers Tt
Lol e Y ivies to south of Toll House

in the mill and those living in the adjacent

cottages.
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. PHASE Two

Phase Two saw the expansion of the site with the construction of a mill extension and a
weaving shed as well as alterations to the system of water power and construction of a detached
warehouse (Figure 3.4). Documentary sources indicate that the mill was enlarged during the
1860s and soon afterwards steam power was added. Stratigraphic evidence from the site
indicates that the engine house is later than the mill extension against which it is built and the
addition of steam power is therefore attributed to a further phase of structural activity (Phase
Three, see below p). Whether the mill extension and weaving shed are contemporary is
difficult to ascertain. They have both been built in a style sympathetic to the main mill building
but the most compelling evidence suggesting that they are
contemporary is the fact that the construction of the
weaving shed altered the means of access to the main
entrance of the mill and in the mill extension a new means

of access was provided.

The mill extension is a three storey addition at the east end
of the mill (Plate 3.13). It has an irregular footprint and is
two bays wide on the south front (the bays are wider than
in the main part of the mill), tapering to just over one bay

to the north. Stylistically, the extension copies the main

mill building — all windows have stone surrounds with

i

. Plate 3.13 Mill extension from
the string courses at ground and first floor level are ;7. coush

interrupted jambs and single piece stone lintels and sills;

continued in the extension as is the use of
large stone quoins at the corners of the
coursed masonry walls. The extension
shares a common stone slate roof with the

main mill building.

The south elevation has a wide doorway at

ground floor level which formed a new

KELl P '-'

Plate 3.14 Arched entrance to mill in mill
built against the corner of the main extension

main entrance to the mill (Plate 3.14). Itis
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building so that the western jamb of the door is built into the existing stone quoins of the
original mill and in places they have been substituted. The doorway is round-headed with stone
voussoirs, the western most of which cut into the coursing of the main mill. The jambs are
chamfered and shoulders support the arched head. An iron fanlight survives as does the
mechanism for a large sliding door. However, the door has been removed and a narrow stone
wall built dividing the doorway into two with one half open to a door into the main mill to the
west and the other into the extension itself; this alteration probably dates to the use of the mill
as a visitor attraction after ¢.1900. The south elevation has a single window at first floor level
and a further two windows to the second floor. The chimney stack in the south-east corner is
a later insertion and is in fact the flue for the nearest of the cottages and lower down the flue

crosses in the gap between the mill extension and this dwelling.

The east elevation of the mill extension
was built in a character similar to the
original west elevation (Plate 3.15). At
attic level, there are two windows, but that
which is centrally placed, like its
counterpart in the west elevation, rises

higher than its partner and has been formed

L =TonE i doaty Theabsnoa o Plafe 3.15 East elevation of mill extension

a third window at this level is explained by

the uneven pitch of the mill extension on account of the angle of the east wall. At second floor
level there are two windows flanking a loading door that is set so that its sill is level with the
internal floor level. The centrally placed window at attic level may also have been used as a
loading door and above it is a blocked socket for a beam that must have supported a hoist. At
first and ground floor level are three windows, the northern most of which at ground floor level

was later to open into the engine house added to the northeast corner of the mill extension.

The later mill chimney now obscures the north elevation of the mill and its junction with the
earlier spinning mill. It was set back from the north elevation of the main mill and had stone
quoins at its corner which can still be seen. There is no evidence internally that there were
windows in this elevation and this northern most part of the mill extension must therefore have

relied on light from the east.
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Internally the mill extension was
structurally similar to the main mill, but
there are no supporting columns and the
crossbeams span the extension. Later
fixtures and fittings have obscured much of

the evidence for the internal appearance of

the mill extension, associated with the use

Plate 3.16 Interior of mill extension, second floor

W

of the mill as a visitor attraction, including
timber partitions forming water closets on
the ground floor, a dumb waiter in the west wall and a kitchen on the second floor (Plate 3.16).
Furthermore, some of the floors appear to be later replacements and the cross beams for the first
floor have a newer appearance than elsewhere in the building. However, it is clear that the
original east wall of the main mill was retained when the extension was built and
communicating doors on each floor inserted, some formed out of earlier window openings. The
dumb waiter, an insertion associated with the use of the mill as a dining room, also uses original
window opening. At ground floor level a doorway was created at the south east corner of the

main mill building leading directly to the new main entrance in the south wall of the extension.

The weaving shed at the west end of the
mill, like the mill extension to the east, was
built in a style sympathetic to the original
main mill building (Plate 3.17). Itis a
single-storey shed, which based on the
surviving gables, was two bays wide to the
south and one and half bays to the north.

The gables survive to their full height in

both the north and south walls, although to

the south the intermediate valley gutter has been partly blocked with coursed masonry. The
span of the shed must have necessitated some sort of internal support for the roof structure but
no evidence for this has survived, nor does the roof structure. However, a lack of windows in
the walls suggests that the shed was top-lit. The stone flag floor survives in situ. The shed is
clearly later to than the original mill building for its north wall butts up to the northwest corner

of the mill and the returning east wall of the shed butts up to edge of one of the
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mills ground floor south-facing windows
with a straight join (Plate 3.18). Nowhere
does the coursing of shed and mill match
and the string course of main mill is

discontinued in the shed walls.

The shed is L-shaped on plan, with half of

.

the eastern most bay covering the two AR
weaving shed

Plate 3.18 Junction between the
western most ground floor bays of the and spinning mill

original mill. The shed has two doorways

in its south wall, one of which is almost certainly a later insertion. The smallest of these doors
has stone surrounds and interrupted jambs similar to those elsewhere in the mill complex and
it is situated immediately in front of what was originally the main entrance to the mill.
Centrally placed in the south wall of the weaving shed is a further, wide doorway. Although
the masonry either side of this door is relatively undisturbed it is almost certainly a later feature
— it does not share any of the characteristics of any of the original openings in the mill, such as
stone surrounds or stone lintels, and the rebuilding and raising of the wall above this door

where previously the valley gutter of the weaving shed roof had been located suggests that it

is a later feature, perhaps relating to the use of the weaving shed by visitors after ¢.1900.

The system of power transmission in the shed is difficult, if not impossible to reconstruct,
especially since any columns or the roof structure have been removed. However, the
rectangular opening, now blocked, in the west wall of the mill (see above, p102: Plate 3.5)
presumably relates to the point at which drive from the main mill building entered the shed.
Furthermore, two blocked openings in the north wall of the shed, below the level of the roof

trusses, may once have provided support o the end of line shafts running north-south.

The enlargement of mill appears to have necessitated alterations to the system of water power

at the site. It is clear that the level of the mill pond was raised and a new headrace arch
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constructed in the north elevation of the
spinning mill. The wheelpit was
reconstructed to the north and the wheel
converted into a pitchback arrangement
with water entering the wheelpit at a

higher level. The pitchback arrangement

would have provided more power than the

! S W™
Plate 3.19 Wheelchamber doorway, north
with the enlargement of the mill. At the elevation

earlier undershot wheel which is consistent

same time an independent means of access

into the wheel chamber was contrived in the north elevation (Plate 3.19). The doorway rises
above the string course at this level by two courses, below which are the remains of a stone
lintel which is consistent with the form of the original windows lighting the ground floor to the
east. This suggests that this doorway, like the headrace, replaced earlier windows. The
creation of an independent means of access to the wheelchamber was probably consistent with
the screening off of the wheelchamber and the timber screens surviving in the mill may be
original. There is a single doorway in these screens providing access to the ground floor of the
mill. The system of power transmission from this wheel is unclear, but it probably replicated
or reused the earlier system of vertical and horizontal line shafts with an additional spur to the

weaving shed.

Documentary sources indicate that at the
same time that the mill was enlarged a
detached warehouse was constructed on
the opposite bank of the Hebden Water to
the southwest of the main mill complex

(Plate 3.20). The warehouse is of two-

storeys and shares none of the architectural v
Z 7 7
i &

Plaie .20 Dtached warehousev

features characteristic of the main mill
complex, such as string courses, stone
surrounds to the window openings and doors, or stone quoins. The absence of windows, a
single door at ground floor level in the north wall and a taking-in door at first floor level in the

east wall suggests a building constructed purely for the function of providing additional storage

for the main site.
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. PHASE THREE

Phase Three is represented by the addition of steam power to Gibson Mill and the construction

of an additional workers’ cottage (Figure 3.5).

Steam power was added to Gibson Mill after the construction of the mill extension and the
weaving shed; it may therefore have reflected both the inadequacy of the water supply to
generate sufficient power for a mill that had almost doubled in size. The constraints of the site
to the west, which had already been developed along the bank of the Hebden Water, to the
north, where the mill pond lay, and to the south, where a row of cottages were built close to the
mill, mean that a engine house and chimney could only be built at the northeast corner of the

mill extension.

The engine house is a single-storey
building narrow building of an irregular
shape and set at a sight angle to the mill
extension, its east wall respecting the
adjacent lane (Plate 3.21). It is later than
the mill extension for it shares straight
joins with on its south wall and it
incorporates a window from the mill
extension that must have once been an
external feature. It has coursed masonry
walls but is stylistically different from the
rest of the mill in several ways. The
masonry is not water-shot as elsewhere in
the complex and the stone surrounds of the

south door are slightly rusticated with

tooled edges (Plate 3.22). The engine

4, Ve, Wi
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house was lit by a windows in its east and  pyate 3.22 Rusticated lintel and surround to
west walls; the door in the north wall is a south doorway of engine house

later insertion and has a concrete lintel and
no surrounds. The building had a low pitched roof but the trusses do not survive. The engine

house communicated with the mill extension via an inserted doorway at its southwest corner.
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Internally, the engine house had a number
of floor levels. Stone stairs led to a narrow
platform at its south end, giving access to
the south door (Plate 3.23). Further stairs
at the north end led to a platform that

occupies most of the northern end of the

building which in turn leads to an external

ey Plate 323 terzor of emee oing south
A square-section chimney, was built at the north end of the
mill extension and its flue communicated with the engine
house to the east. The area around the chimney is difficult
to interpret. The chimney was added to the north end of the
mill extension and a section of solid walling was built to
the west of it, in line with the north elevation of the main
mill (Plate 3.24); here a ragged straight join is visible,
though the ground and first floor string course has been
continued from the main part of the mill. Above this point

the chimney appears as part of the main walls but the shaft

is indicated by a discontinuous section of string coursing at

second floor level. Directly above this section of string Plate 3.24 Square section
chimney rising out of eastern

course the chimney is built as a separate structure and it ,
y P end of north elevation

begins to taper from this point. Although this produces a

straight join four courses deep with the wall to the west this should not be interpreted as two
phases of construction for the masonry around the chimney is clearly cut to fit. The shaft of
the chimney rises high above the mill, tapering to the top where it terminates without any

ornamental cap.

The position of the engine house and the absence of a boiler house presents some problems in
interpreting the system of steam power and power transmission. The chimney flue clearly
enters the engine house and this suggests that it housed a boiler or boilers, probably in the
northern part of the building. If so, the engine must have been located at the south end of the
engine house which would be appropriate for the transmission of drive into the main mill

building. This suggests a relatively small engine and it may therefore have been installed to
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augment the existing water power at the site rather than to supplant it, perhaps only powering
the ground floor which may have been dedicated to preparatory processes with water-powered

spinning on the upper floors.

At some point after the construction of the
mill extension (Phase Two) and perhaps
contemporary with the erection of the
engine/boiler house a a further cottage g By
was built at the north end of the range

evidenced by straight joints in the east and

west walls (Plate 3.25). Construction of

late 3.25 Straight joint between earlier coita;ges
the mill and mill extension and it partly (left) and later cottage (right) in east elevation of

cottage range

this cottage left only a narrow gap between

obscures the wide, arched entrance to the
latter. Furthermore, the chimney of the
new cottage proved inadequate and a flue had to be built in the southeast corner of the mill
extension in order to provide the necessary draw and this connects with the cottage via an
angled stone pipe across the passage. The need for a further cottage undoubtedly reflects the

increased productivity of the site following its enlargement after c.1860.
PROCESS RECORDING

When first built(Phase One) Gibson Mill was intended as GOODSIN YARMN OUT
a cotton spinning factory (Plate 3.26). It is not known if \ /‘

preparatory processes were undertaken at the site but given
the early date it is likely that the site only accommodated
powered spinning processes, perhaps supported by out

workers.

The spatial form of the early mill did not encourage the

easy movement of materials and goods around the mill Plate 3.26 Processes, Phase
X . . One, Gibson Mill

(Figure 3.6; Table 3.1). The mill had an inherently linear

structure which meant that materials entering the mill at ground floor level then had to be

carried up the internal stairs through each of the upper floors and finished products had to make
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the reverse journey. The spatial structure therefore mirrors the physical character of the mill.

Table 3.1 Quantified values for Phase One ‘materials/goods’ gamma map
SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS
X 1.000 1 3 0.500 2
1 0.500 2 4 1.000 1
2 0.333 2

Mean RA: 0.666 RR of Complex: 0

With the construction of the mill extension, MATERIALS IN GOODS CUT

weaving shed and detached warehouse the \ /

productivity capabilities of the site increased

STORAZ

(WAREROUSE)

and, with the exception of the preparatory

processes of production, integrated working
was achieved at the site (Plate 3.27).
Production was focussed on the earlier ;

B Plate 3.27 Processes, Phases Two and
spinning mill and the decision to build the 77, Gibson Mill

warehouse on the opposite bank of the Hebden

Water most probably reflected the constraints of the site for enlargement, Indeed, the mill
extension had an irregular shape to accommodate the boundaries of the site and the weaving

shed was built into the bank of the stream.

The movement of materials and goods around the site during Phase Two was based on a tree-
like spatial structure and only a few spaces had direct access to the exterior space and thus
facilitated the easy handling of materials and goods at the site (Figure 3.7; Table 3.2). The
spaces with the lowest RA values and therefore the space which integrated the movement of
materials and goods were spaces X (the outside space), 3 (the ground floor of the mill) and 6
(the first floor of the mill). These values and the position of these spaces on the gamma map
indicate the extent to which their was no prescribed route for the movement of materials around
the site, that is to say that in order for materials to be delivered to a set working area they had
to travel through a number of other spaces first. The taking-in door at second floor level in the

mill extension helped ease the movement of goods at this level and provided a link between the
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higher levels of the mill and outside space where materials would arrive and finished products
would be taken away. The detached warehouse (spaces 5 and 8) occupy an isolated part of the
complex and their RA values (0.380 and 0.485) reflect the fact that they did not play a role in
integrating movement around the site. This is, however, appropriate to the function of the
building; it may have been advantageous for raw materials or finished goods to be stored away
from the production processes and, as a warehouse, it may not have been accessed by workers

on a regular basis.

Table 3.3 Quantified values for Phase Two ‘materials/goods’ gamma map

SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS
X 0.181 6 7 0.349 1
1 0.242 2 8 0.485 2
2 0.242 2 9 0.288 3
3 0.181 2 10 0.197 2
4 0.236 S 11 0.455 1
5 0.380 2 12 0.439 1
6 0.181 2

Mean RA: 0.299 RR of Complex: 0.437

The construction of the engine house at the northeast corner of the mill had no appreciable
effect on the movement of materials or goods around the site (Figure 3.8; Table 3.3). However,
if the engine house also housed the boiler then it is significant that this space (space5) was

housed low in the complex which would have allowed for the easy delivery of coal and removal

of ashes.
Table 3.3 Quantified values for Phase Three ‘materials/goods’ gamma map
SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS
X 0.181 6 7 0.349 1

1 0.242 2 8 0.485 2
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2 0.242 2 9 0.288 3
3 0.181 2 10 0.197 2
4 0.236 5 11 0.455 1
5 0.380 2 12 0.439 1
6 0.181 2 13

Mean RA: 0.265 RR of Complex: 0.389

ACCESS ANALYSIS

Access analysis of Phase One reveals that human movement in around the site was similar to
the movement of materials and goods at the same time and was based on a linear sequence of
spaces (Figure 3.9; Table 3.4). The gamma map clearly shows the distinction between the main
mill (spaces 1,9, 15 and 16) and other spaces at the site which all inhabit the lowest parts of the
complex. Thus, whilst the cottages, toll house and privies are physically close to the mill,

spatially they were distinct from the production process.

Table 3.4 Quantified values for Phase One ‘workforce’ gamma map

SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS
X 0.083 9 9 0.250 2
1 0.158 2 10 0.200 2
2 0.200 2 11 0.317 1
3 0.208 1 12 0.317 1
4 0.208 1 13 0.317 1
5 0.192 2 14 0.317 1
6 0.192 2 15 0.358 2
7 0.192 2 16 0.483 1
8 0.192 2

Mean RA: 0.246 RR of Complex: 0.042

The gamma map also shows how movement around the mill continued to be on the basis of

successive spaces, meaning that anyone wishing to access the attic had first to pass through all
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the floors below. Whilst this spatial form limited the potential movement of workers it was also
inefficient and the potential for encounters between workers inhabiting different parts of the
mill was high. Furthermore, given that the privies (spaces 3 and 4) were located outside the
amount of time one worker could have spent away from the production process for sanitary

reasons was potentially very high.

The construction of the weaving shed, mill extension and warehouse did not alter the basic
syntax of the process, rather it amounted to the addition of extra spaces (Figure 3.10; Table

3.5).

Table 3.5 Quantified values for Phase Two ‘workforce’ gamma map

SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS
X 0.099 12 13 0.196 3
1 0.130 2 14 0.275 1
2 0.130 2 15 0.178 2
3 0.149 4 16 0.239 1
4 0.130 2 17 0.257 1
5 0.178 2 18 0.257 1
6 0.174 2 19 0.257 1
7 0.181 1 20 0.257 1
8 0.181 1 21 0.265 3
9 0.174 2 22 0.348 1
10 0.174 2 23 0.341 2
11 0.174 2 24 0.147 1
12 0.174 2

Mean RA: 0.203 RR of Complex: 0.125

This indicates that whilst the mill extension, in particular, had an affect upon the movement of

materials and goods, in terms of human movement its effect was negligible.

Phase Three is represented by the construction of the engine house and this, like earlier
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additions, did not change the basic spatial form of the complex (Figure 3.11; Table 3.6).

Table 3.6 Quantified values for Phase Three ‘workforce’ gamma map
SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS
X 0.101 14 14 0.148 2
1 0.114 2 15 0.182 2
2 0.114 2 16 0.256 1
3 0.140 4 17 0.151 2
4 0.111 3 18 0.217 1
5 0.125 2 19 0.217 1
6 0.151 2 20 0.217 1
i 0.148 2 21 0.217 1
8 0.154 1 22 0.217 1
9 0.154 1 23 0.217 1
10 0.148 2 24 0.242 3
11 0.148 2 25 0.316 1
12 0.148 2 26 0.311 2
13 0.148 2 27 0.385 1

Mean RA: 0.185 RR of Complex: 0.152

The engine house (space 5) is located on a ring in the shallower part of the complex and does
not have a significantly high RA value (at 0.125 it is below the mean RA for the complex).
However, it cannot be consider a space central to movement around the mill and instead this
syntactic property probably reflects the fact that the engine house communicated with the
outside world and the interior of the mill. Certainly it cannot be considered as a thoroughfare

through the mill and, in any case, the compact size of the engine house would preclude this.

PROCESS RECORDING AND ACCESS ANALYSIS: DISCUSSION

Analysis of the site has revealed that changes to the fabric of the mill could result in alterations

to the movement of materials and goods but not necessarily to the movement of the workforce.
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Thus the introduction of the mill extension and weaving shed, in particular the taking-in door
in th east elevation, eased the handling of materials and goods but did not significantly affect
the potential movement of workers around the site. Gibson Mill is also unusual because the
spatial form was never altered to improve human access and to heighten control over the actions
of workers. Thus, the internal stairs between each floor remained throughout its productive life
and this ensured the survival of a linear sequence of spaces in the main mill. This may be
reflection of the small scale of the site and the fact that the numbers employed may not have
warranted significant measures to impose social control. Indeed, the fact that most workers
must have lived on site gives an idea of the likely number of operatives and production may
have been run largely on a family basis which may have preclude the normal measures of social

control.

ARCHITECTURAL SUMMARY

Gibson Mill is a classic example of a small-scale, rural textile-producing site and its
architectural form is typical reserved. The buildings display few architectural embellishments
and about the only concession to an Classical idiom is the use horizontal divisions created

through the use of continuous sill bands.

Later additions to the mill introduced a few architectural features of note, including the round-
headed entrance contrived in the mill extension and rusticated door surrounds and lintels on the
later attached engine house. Of note, however, is the absence of any defining features expected
at a textile mill, beyond the regular fenestration and the overall shape of the building. The
engine and boiler houses are not demarcated through the use of characteristic fenestration and
the weaving shed roof is not of the typical north-lit design. This places the mill within a
vernacular tradition of building rather than the Classical idiom that the majority of Yorkshire
mills adhered to. This most probably reflects the isolated rural position of the mill and this
provides compelling evidence about the visibility of mills and the choice of architectural style

adopted.
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DATABASE ENTRY: 1357

NBR NUMBER: BFO62765
NGR: SE 0860 2635
TOWNSHIP: Northowram
CiviL PARISH: Halifax
DisTrICT: Calderdale
CouNTY: West Yorkshire
BRANCH: Worsted
PERIOD: Early

Built by James Akroyd in the early
nineteenth century, Old Lane Mill
represents an important and early
experiment in integrated working in the
worsted industry, for it was apparently
designed both for spinning and weaving
(Plate  4.1). The mill occupies a
constricted valley bottom site with steeply

rising ground to the east and west, on the

APPENDIX A
SITE DESCRIPTION : 4

OLD LANE MILL

i

Pate 4.1 Old Lane j\/}ill, Northowram )

northern outskirts of Halifax (Figure 4.1). It is partly built over the Ovenden Brook, which

flows along the western boundary of the site, but was built as a steam-powered mill. During

the mid-nineteenth century, ownership of the site changed and the site was converted for

woollen production and thereafter sheds were built to the north of the main mill building, and

a warehouse to the east. In the early twentieth century ownership of Old Lane Mill changed

once more and during the occupancy of the Canal and Dyeing Company was used for the
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production of cotton and operated in conjunction with the adjacent Old Lane Dyeworks
(BF0O62945). However, despite changes in ownership and function, the early nineteenth
century mill and detached boiler house survive largely unaltered. It is therefore suited to
archaeological investigation and a photographic record of the site was undertaken to augment
existing measured survey of the site produced by the RCHME in the late 1980s. A limited
amount of documentary sources, largely relating to the site during the twentieth century, were
consulted at Calderdale Archives, Halifax. However, some of the documents consulted by the
RCHME were no longer retrievable and have therefore been quoted as secondary sources. The
site has became disused during the 1990s and is currently in a state of mild dereliction. It is the
property of Lazarus Properties Ltd., and in Spring 2003 a planning application was submitted

for the conversion of the site for mixed commercial and residential use.

HisToricAL BACKGROUND

Originally called Old Lane New Mill, Old Lane Mill was built between 1822 and 1828 by
James Akroyd, a worsted manufacturer who was both ‘inventive genius’ and a ‘good
mechanician’ (Baines 1877, 407). Akroyd, and his brother Jonathan, were originally partners
with their father in the company James Akroyd and Sons, a firm which, by the late nineteenth
century, had become one of the largest textile manufacturers in Halifax and was noted for the
‘many new articles brought into the market, and for the spirit of improvement they imparted
into the trade’ (James 1857, 374). James Akroyd senior, a yeoman manufacturer, had founded
the firm in the late eighteenth century, at first as a partner with his brother Jonathan, and
initially produced lastings, calimanicoes and low wildbores (RCHME 1987a, 1). His sons,
James and Jonathan, proved as enterprising and determined and in about 1805 they established
awater-powered spinning mill at Brookhouse near Halifax. Before long the brothers had added
weaving facilities to Brookhouse Mill in order to overcome the difficulties of selling machine-
spun yarn to small manufacturers. Soon afterwards that mill was noted for its production of

marine (a stout woollen cloth used primarily for curtains) commenced (Baines 1877, 406-7).

According to Baines (1877, 407) and James (1857, 374), James Akroyd withdrew from the
Brookhouse concern in about 1811 and established an independent manufactory at Old Lane
near Halifax. The move is dated more precisely by a set of Deeds, which record that in 1813
one James Akroyd, woollen yarn spinner, took a twelve year lease of a ‘lately erected capital
building in Ovenden, hitherto in use as a cotton mill, with engine house adjoining, later in the

possession of Thomas Smith’, and of ‘that more ancient building situate in Ovenden formerly
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used as a fulling mill and known as Old Lane Mill, and two smaller buildings, one formerly a
cotton mill, the other lately a fulling mill, with dams, weirs, etc.” (RCHME 1987a, 1). These
buildings are to be equated with Old Lane Old Mill (later Lee Bank Mill, BFO62938, and now
demolished), which stood on the Ovenden Brook immediately downstream of what was to
become the site of the mill now known as Old Lane Mill, but originally called Old Lane New
Mill. About this time, Akroyd entered into a partnership with another Halifax manufacturer,
John Garlick, and turned from woollen to worsted production (RCHME 1987a, 1). Garlick
relinquished the partnership in 1818, and a resulting agreement refers to a ‘capital building’
described as a ‘worsted mill’ in the possession of the two men, ‘and also all those newly erected
buildings near the mill used by them as warehouses and other places of trade’ (RCHME 1987a,
1). This evidence suggests that Ackroyd and Garlick had developed several textile-producing
sites in the Old Lane area between 1811 and 1818.

Following the move to Old Lane, Akroyd introduced into the market a ‘species of stuff termed
“dobby”... woven by the aid of a wood machine with that appellation placed across the loom’
(James 1857, 374). Baines, referring to the same development, records that as early as 1818,
Akroyd had turned his attention to the manufacture of damasks, assisted by two weavers from
Paisley and Stockport. The result was an improved damask loom ‘which he carefully guarded
upon the shop “system” by having both looms and weavers under lock and key’ (Baines 1877,
412). Because of these covert operations, Akroyd retained a monopoly over his invention until
1824. These records attest to Akroyd’s prowess in the industry, his inventive nature and
mechanical knowledge, and further indicate that he had once operated as a clothier within the
local worsted putting-out system (or ‘shop’ system). Akroyd’s rises within the textile industries
therefore tells the story of the transition from pre-industrial to proto- and fully-industrialised
scales of production. Ironically, James Akroyd’s monopoly on the Damask trade, which was
to become so important to the local economy in the Halifax area, ended in 1825 when his
fathers company, James Akroyd and Son commenced manufacture of the same product and rose

to pre-eminence in the industry (James 1857, 390).

In 1822, ‘wholly unprovided with money’, and unable after the death of John Garlick to meet
the payments the latter had been making, James Akroyd conveyed his premises to members of
the Rawson family of merchants and bankers (RCHME 1987a, 2). Baines (1877, 407) records
that it was about this time that Akroyd first introduced power looms and by 1825 was supplying

Messrs. Macintosh of Manchester (inventors of a new process of rendering cloth waterproof
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by a coating of India-rubber) with a light worsted fabric suitable for their process (RCHME
1987a, 2). Akroyd also introduced the jacquard engine for weaving damasks and other goods,
setting one up in March 1827, the year in which Baines (1877, 407) records that he opened a
weaving factory regarded as ‘the greatest undertaking of the period in the worsted
manufacture’, and to be equated with the mill now known as Old Lane Mill. Akroyd himself
recorded in 1834 that he had begun to build his new mill at Old Lane in 1825, finishing it ready
for working in December 1828. Akroyd’s own account of the building of this factory notes that
the mill was used for spinning and manufacturing and this is consistent with the description of
the site as a ‘weaving factory’. We may therefore assume that Old Lane Mill was designed to

accommodate both the processes of spinning and weaving (RCHME 1987a, 2).

Baines’ (1877, 407) records that ‘encouraged by the success of his experiments, he [James
Akroyd] proceeded to erect the large fire-proof mill in Old Lane, aided pecuniary by his
bankers — Messrs. Rawson, the founders of the present Union Banking Co., Halifax’. Baines’
account of the mill records that it opened in 1827 with a supper and dance for the weavers, but
this contrasts with a plan included as part of a Deed of Covenant, registered 17" October 1827,
which does not show the detached boiler house and chimney to the north of the main mill
building (Document 4.1). Furthermore, a lease registered on the same day as the Deed of
Covenant from Rawsons and Akroyd to Jeremiah Rawson of Shay, merchant, refers to
‘buildings now being erected or erecting late’ (Document 4.2). On balance, Baines must
therefore have been referring to celebrations for the completion of the multi-storeyed mill
building, but not the commencement of working, which would have required the completion
of the steam-power plant. Structures such as the boiler house and chimney must therefore have
been completed at a slightly later date. According to the evidence from the Factories Inquiry
Commission Production, published in 1834, production at the site commenced in 1828. In the
commission’s report, Akroyd reported that he had personally been involved in worsted
production for upwards of 30 years, and described his mill at Old Lane as steam-powered, with

an engine of 60 h.p (Document 4.3).

Old Lane Mill became the core establishment at the centre of Akroyd’s business empire and the
base for his continuing inventions and innovations. About 1830-32, Akroyd turned his attention
to the manufacture of mixed goods of cotton and worsted, and especially to the difficult art of
dyeing both materials ‘in the piece’ (Baines 1877, 402). At the same time, Akroyd also

introduced the use of cotton warps in other products, especially cotton and worsted damasks
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of various shades and for which his firm were noted (RCHME 1987a, 3).

The building of Old Lane Mill likely reflects the inadequacy of the earlier mills at the site that
had come into Akroyd’s possession in the original lease of 1811. Furthermore, the large six-
storey fireproof steam-powered mill was undoubtedly intended as an overt expression of
Akroyds success in the industry. For a mill of the period (1825-28) its scale is impressive —
compared with other mills of the same date and from across the Yorkshire textile industries it
is only to be matched by Armitage Bridge Mills (BFO63076) and Marshall Mills (BFO41529)
both of which had been established by long-standing manufacturers in the woollen and flax

industries, respectively.

The use of a multi-storeyed mill for weaving is worthy of remark, even if the scale of operation
is unknown (RCHME 1987a, 2). During the course of the nineteenth century it was common
for power looms to be housed in purpose-built single-storey sheds, the first such shed in
Yorkshire probably built in 1829 at Waterside Mill, Langfield (BFO38205). During the
following few decades, this structural form was widely adopted for weaving (Giles and Goodall
1992, 39). Instances of handlooms being installed in early nineteenth-century spinning mills
are known, for instance, in the early worsted mill at Ebor Mill, Haworth (BF062649), but it
is likely that at Old Lane Mill Akroyd was using power looms. The installation of power looms
in the multi-storey mill at Old Lane may therefore be initially seen as an expedient. Trigg
(1933, 159) notes that Akroyd ‘also built on the north side of the mill a weaving shed, which
was probably the first in the area to be erected in the district solely for power-looms, though
both Peter Bold, at Grove Mill, had been running a few power-looms for two or three years
then... a portion of the shed is derelict’. However, in attributing the shed at Old Lane to
Akroyd, Trigg is almost certainly making a mistake. Buildings to the north of the mill and
boiler house are known to have existed by 1849, but whether they were built by Akroyd Akroyd
or the Rawsons is unclear. Rawson’s took over the mill in 1835, buying it for £4,000 and
Akroyd died the following year aged 51. A new lease drafted at that time mentions, in legal
rather than actual plurality, the ‘warehouses, engine houses, gas houses, workshops, counting
houses, offices attached and detached’. The site had clearly developed since the construction
of the main mill, boiler house and chimney, and buildings to the north may have included the
gas house and workshop, the latter no doubt extensive given Akroyd’s inventive nature
(RCHME 1987a, 3). However, on balance it is likely that the shed recorded by Trigg dates to

Rawsons occupation of the site, perhaps to accommodate an increasing number of power looms
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which were not especially suited to the multi-storeyed mill. Whether or not weaving by power
loom was undertaken in a shed, or more likely in the main mill building, it is a fact that Akroyd
was instrumental in introducing powered weaving in to the worsted industry — when Old Lane
Mill was built in the mid-1820s, power looms for worsted weaving were experimental and

confined to a small number of firms (Sigsworth 1958, 34).

Following its purchase by the Rawson’s in 1835, Old Lane Mill was leased to W.H. Rawson,
merchant. How the Rawson’s operated Old Lane Old and New Mills in the years immediately
after 1836 is unknown, but by 1849 the former was being leased out as a cotton mill, and Old
Lane Mill is recorded as a woollen mill. This is perhaps unsurprising, given that the Rawsons
had a long-standing connection with the woollen rather than the worsted trade, and owned other
woollen mills, including, Mill House Mill (BF062717) and Brockwell Mill (BF062716), both
at Sowerby, Sowerby Bridge. Therefore, if the shed recorded by Trigg (1933, 159) was built
by the Rawson’s, then it served the woollen industry. According to Porritt (1936, 36), William
Henry Rawson II ‘took up occupation of his business at the Old Lane Mill in Halifax’ in 1870,
and experimented with reducing the smoke from the boilers, installing a patent ‘Smoke
Consumer’ in the chimney. Accompanying Porritt’s description is a plan which shows that the
shed had been enlarged to the east and south and that a warehouse had been built to the east of
the mill. W.H. Rawson & Co., are listed as woollen manufacturers at Old Lane Mill in 1893,
and Pike (1895, 45-6) records that goods manufactured there were sent to Mill House Mill for
finishing. Old Lane Mill was evidently bought by Bowman Brothers of Lee Bank Mill, cotton
spinners in 1914-15, and is identified as a cotton mill by Trigg (1933, 159-60). In 1938, the site
was sold to the Spindles Board, and until recently the site was owned by the Canal and Dyeing
Company Limited, Old Lane Mill having been subsumed into the greater mass of the Old Lane
Dyeworks which had developed immediately north of the site. The site, along with the
dyeworks, now lies derelict and in the ownership of Lazarus Properties Ltd and in Spring 2003
an application was made and approved for conversion of the site for mixed commercial and

residential use.
ARCHITECTURAL DESCRIPTION
There are three principal structural phases discernible at Old Lane Mill, but only the first phase

is of interest in the context of this thesis. Phase One concerns the construction of the main mill

building and detached boiler house ¢.1825-28 for worsted spinning and weaving. Phase Two
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is concerned with additions and alterations at the site ¢.1835-1910 during which time the site
was occupied by the Rawson family and the site was used for woollen production, whilst Phase
Three covers those alterations at the mill apparently carried out in the mid-twentieth century
and are therefore outside of the temporal limits of this research. Consequently, neither Phases
Two or Three are relevant to this thesis and will only be briefly mentioned below and will not
be subject to spatial or architectural analysis. The principal interest of Old Lane Mill is as an

example of a large-scale early worsted mill and experimental mill design.

. PHASE ONE

The earliest surviving buildings at the site
comprise the multi-storeyed steam-
powered mill and its detached boiler house
to the north, built between 1825 and 1828.
Although documentary evidence indicates

that Old Lane Mill was built on the site of

or close to earlier structures no remains of

Plate 4.2 Main road entrance to O
bound on all sides either by the natural from the south

= S

any such buildings survives. The site is 1d Lane Mill

topography (east and west) or a low stone
wall. To the north the original boundary has been obscured by the Old Lane Dyeworks but to
the south the boundary wall survives as does the gateway and cobbled road forming the main

entrance to the site (Plate 4.2).

Old Lane Mill is built of local stone and is six-storeys high with an attic, L-shaped in plan,
fifteen bays long by four bays deep and has with a pedimented wing four bays wide and two
bays deep at its southeast corner (Figure 4.2). A two bay wide internal end engine house rises
through three floors at the west end, and a polygonal tower (probably designed to house a series
of privies) projects from the central bay of the north elevation. The mill has an austere
appearance, which is typical of its date (Giles and Goodall 1992, 23) but the use of architectural
motifs such as the pediment and rusticated surrounds shows a notable concession to
architectural detailing. The sheer scale of the mill places it amongst the largest of its time and

its design and construction represents an important and early experiment in integrated working
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in the worsted industry. The walls are of coursed masonry, the windows have rectangular

lintels and individual sills, and on the north and south elevations there is a slender moulded

eaves course.

The south elevation was clearly intended

as a display front (Plate 4.3) — it faces the

town of Halifax and at the time of its
construction would have been clearly
visible from the main road between
Halifax and Keighley which passes the site
on rising ground to the west. The
architectural embellishment of the south
elevation includes mouldings framing the
triangular pediment and clock over the wing, rusticated
surrounds with moulded flat hoods around the ground floor
opening to the passageway in the wing (Plate 4.4) and
similar treatment of the surround of the large engine house
window at the west end of the elevation (Plate 4.5). These
embellishments contrast with the markedly less elaborate

character of the mills other elevations.

The east elevation repeats the pattern of fenestration seen
on the south front and the absence of a straight join
between the main body of the mill and the wing to the
south indicates that both were built at the same time. The
ground floor windows have been blocked
and the central windows of the main body
of the mill have from the first floor to the
attic been converted to loading doors
(Plate 4.6) The west elevation is similar to
the east elevation, but the regular pattern
of windows is not present at ground, first

or second floor level, reflecting the

position of the internal engine house. At Plate 4.5 Rusticated surround to engine house

window

Plate 4.4 Wing with pediment,
clock and rusticated surround to
loading bay
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just above ground floor level, a blocked
door and single window gave access to and
lit the engine house from the west, their
elevated position respecting the height of

the engine bed inside.

The north elevation is similar in character

4.6 Windows converted into taking-in
not project beyond the line of the doors in the east elevation

to the south elevation, but the wing does lae
elevation. A polygonal tower projects
from the centre bay of the north elevation
(Plate 4.7). There is no evidence to
suggest that the polygonal tower is a later
addition — both internally and externally
the masonry is coursed through and the

doors into the tower at each floor level are

1

Plate 4.7 Polyogonal tower projecting from
unclear but it most likely housed privies, north elevation

original. The function of the tower is

one for each floor of the mill. The housing
of privies in a projecting tower, often polygonal, is known from other, later mills in Yorkshire
(for instance, Barkerend Mills, Bradford BF062549 (1852), and Manningham Mills,
Manningham BF062439 (1871-3). The base of the tower at Old Lane Mill is obscured by later
accretions, but if built as a privy tower it would probably have had an opening at its base for
the removal of soil by bucket or cart

(Williams and Farnie 1992, 56-7).

On plan the mill has a logical, if
experimental design. Each of the six, large
working floors is free of subdivisions and
obstructions (Plate 4.8). Internally, the

mill of fireproof construction, and in the

main part of the mill, on the ground to fifth ——— .
Plate 4.8 Interior view of first floor showing

floors, two-rows of cast-iron columns with  rows of cast iron columns and jack-arch ceiling

moulding rings but no bolting heads,
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support north-south cast-iron beams of an inverted T-section with parallel-sided lower flanges
and a curved upper profile with a slightly moulded top. The beams support shallow north-south
brick vaults; the tie-rods of some of these jack arches are partially visible below the brickwork
(RCHME 1987a, 5). On all levels the mill originally had limestone flag floors; in recent years
and since the mill has stood empty, many of these slabs have pillaged making visible the layer
of sand placed on top of the brick jack arches. The wing, like the main part of the mill, was
also of fireproof construction, but here the direction of the jack arches reflect the rooms into
which the wing was divided, the two-bay central room vaulted east-west, the room to the east

vaulted north-south.

At ground floor level the mill has four main component
areas; an internal end engine house at the west end, the

main working floor, a loading passage running the width of

the mill and wing to the east, and a stair-tower and offices

within the wing (Figure 4.2).

The internal end engine house is two-bays wide and rises
through three storeys. The engine house originally had a
door in its west wall (the door in the north wall is a modern
insertion, see below) and was lit from the north and south.

Internally the engine house had a number of stylistic

elements. Whilst the windows in the north wall were plain, Plate 4.9 Paneled reveal and
moulded architrave around

the tall and wide south window had a panelled reveal and . ;
southern engine house window

moulded architrave (Plate 4.9). The

ceiling of the of the engine house is

particularly ornate. Itis underdrawn below
a series of east-west beams and brick
vaults, it has a reeded cornice and, at the
south end, moulded plasterwork
incorporating a floral motif, concentric ribs

and outer swags (Plate 4.10). The engine

bed has been removed and a modern S
Plate 4.10 Ornate plasterwork engine house
concrete floor inserted, but stubs ceiling

projecting from the south and north walls,
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a recess for the flywheel and a cast-iron
beam floor indicate that it once housed a
single-beam engine with its flywheel
towards the south east and cylinder at the
north end, towards the boilers (Figure 4.3).

Stone steps, most of which have been

removed but which are still evident from

i

scars in the east and west walls, led up to "
ve beam floor

Plate 4.11 Decorati
the beam floor, with the entablature beam,
which survives complete but for its south railing and incorporates moulded cast-iron sections

supported on stone brackets (Plate 4.11).

Power from the steam engine was
transmitted from the flywheel within the
engine house, situated in a recess in the
east wall, through the ecast wall to a
substantial vertical gear wheel on its east
side, where its position is indicated by a

thickened area of ashlar masonry with a

Plate 4.12 Recess for vertical gear wheel within

the main ground floor working space (Plate  ground floor working space

curved recess in its upper surface facing

4.12). There is no evidence for any

dividing walls forming a partition around this gearing and separating it from the ground floor
working area, but it is probable that there once existed some sort of timber stud work or grillage
separating the two as the drive shafts and associated gearing where a potential hazard when in
operation. From this point the drive was taken across the mill to the north wall, then via a
vertical shaft in the angle of the engine house, up to the second floor. Here the drive was
diverted a further two bays east, from where it rose to the attic only to return two bays west
(Figure 4.4). The evidence for this system of power transmission is now ephemeral and takes
the form of boltholes for the iron mounts and transoms that supported the vertical shaft and its
associated cogwheels. The iron surrounds for the traps in the brick arches, which allowed drive
to be transmitted between the floors, also survive (RCHME 1987a, 6). This system of power
transmission seems unduly complex and deviates from the more usual arrangement of a vertical

shaft rising through the centre of a mill. However, corner shafts, such as that seen at Old Lane
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Figure 4.3 Reconstructed arrangement of engine house and gearing
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Mill on the ground, first and second floors, are known in some early mills, including Hunslet

Mill, Hunslet, built in the late 1830s (BF063376).

The system of power transmission at Old ’5@" 3
Lane Mill is further interesting because it 2 SN
apparently represents an early change of
plan, for on the ground floor it involved it
involved blocking what had been built as
one of the main pedestrian entrances to the

mill. This doorway (Plate 4.13), with a

B
T T ]

- s slich mprosentsa Plate 4.13 Blocked ‘main entrance’ to the ground
watered-down version of the surrounds to  floor of the mill

the engine house south window and

passageway seen on the south front, and was probably envisaged as the main entrance to the
mill in the north elevation. Furthermore, it is the only doorway on the ground floor — all other
means of entry were through the passageway or into the engine house. It was blocked and a
rebate for a horizontal cog created internally. This alteration must have been carried out soon
after the mill was first built and prior to the installation of the steam engine and system of
power transmission for there is no evidence of an alternative system of power transmission
having been installed and the mill could not have operated with a door in this position. A new
doorway was created out of what had previously been a window in the bay immediately east
of the original doorway. The character of made-up masonry around the base of this doorway

is consistent with the character of the rest of the original fabric of the mill, indicating that the

alteration was made at the same time as the adjacent doorway was blocked.

The main working area of the ground floor is 10 bays long, and the principal access to it was
through the ‘new’ doorway in the north wall. From this space there was access to the staircase
in the southwest corner of the wing and to the internal passageway via a wide opening in the
east wall. The opening to the passageway from the ground floor working area has been
widened in modern times but the north reveal retains the stop for a pair of large, hinged wooden

doors.

The passage, two-bays wide, runs the full depth of the mill, is specifically identified and
entitled ‘Archway’ on the 1827 plans for the mill (RCHME 1987a, 5). The main entrance to
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the passage from the south has a rusticated stone surround, and internally this entrance had a
rusticated surround of flat wood. The north end was originally similar to that in the south wall
of the wing, but without the rusticated surround; it has since been altered but the sidewalls are
recessed at this point for double-leaf doors appropriate for an uninterrupted opening so that
originally traffic could pass through the mill in this passage. Above the passageway are east-
west beams supporting brick vaults, an arrangement necessary to span its width and to provide
support for the columns on the floors above. The use of an internal loading passage is unusual
in the Yorkshire textile industry until the late nineteenth and early twentieth century but is use
at Old Lane Mill represents an experiment with easing the movement of goods and materials

to and from the site.

Beyond the passageway, in the main body of the mill is a narrow, one-bay wide room, and in
the wing a heated office with a fire-place in its west wall, though the route taken by the flue is
unclear, and there is no external chimney. In the southwest corner of the wing is the staircase.
There is an entrance to the staircase from the outside at ground floor level in the west wall but
this is a later addition formed out of an original window; this is evidenced by modern infill of
the window opening above the door and the external flight of stairs leading to this door, which
are built out of concrete blocks. The stairs were therefore originally accessed only from the

main ground floor working area and provided access to all upper areas of the mill.

The remaining floors of the mill were
originally identical in character, except
that, due to the internal end engine house,
the first and second floors were shorter by
two bays at the west end. How each floor

was used, whether for spinning or weaving

is not known, but the extra weight and

Plate 4.14 View into former offices in the wing

powerloom may have meant that they were  fiom the first floor working area, showing
removal of partition wall and inserted brick pier

vibration during operation of the

located on the lower floors. In the wing
there were originally two rooms, one
entered directly from the staircase with two windows borrowing light from the main body of
the mill, whilst the other smaller room was apparently entered directly from the mill floor. On

all floors this arrangement has been altered and the dividing wall replaced by I-shaped steel
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joists and a central brick pier but the original arrangement is preserved in the brick jack-arch
ceilings of each room, the two-bay vault over the central room orientated east-west, whilst that
over the smaller room goes north-south (Plate 4.14). These rooms may have served as storage
or as overlooker’s offices (RCHME 1987a, 5), the larger room with its windows facing the

working floor would have been particularly suited to the latter function.

The staircase rises into the attic over the
wing, and from there the attic of the main
mill is accessed. In the wing attic there
would have originally been a clock
mechanism, but all that survives is the

cast-iron clock face. The attic floor of the

mill, lit from the east and west gables, has

S fohed tuisses of aastriron, each lte 4.15 Cast-ii:on rbo}’ trusses andb attic
of four sections bolted together through lap  working area

joints (Plate 4.15). The spandrels of each
section have struts, and at the centre form
a circular shape. The trusses support cast-
iron purlins of inverted T-section with fish-
bellied common rafters. The latter, like the

principals, have racked backs to support

laths. The roof was at one time covered

with welsh slates, but these have been 255,
Plate 4.16 Spinning mules operating in attic

removed and replaced with modemn X
space (Baines 1835, pl 11)

corrugated asbestos; it is likely that the

welsh slates themselves replaced earlier stone slates, as was common in the area. It is not
known whether glazed skylights in the roof provided additional lighting. The form of the
trusses relates the mill to a wider group dating to the 1820s, 30s and 40s, including Carlinghow
Mills, Batley (63484), and Folly Hall Mills, Huddersfield (63095). However, the full arched
cast-iron trusses at Old Lane Mill may be the earliest in Yorkshire (Giles and Goodall 1992,
73). The height of the trusses above the floor indicates that the attic provided additional
working space and there is a remarkable similarity between the form of the attic at Old Lane
Mill and an illustration of an attic housing spinning mules published by Baines (1835, pl 11;

Plate 4.16), which suggests how this space may have been used.



APPENDIX A: 4: OLD LANE MiLL A147

To the north of the mill stands the
detached boiler house, which although not
shown on the plan of 1827, must have been
complete for the mill to have begun to
operate in 1828 (Plate 4.17). With space
for up to three boilers, it incorporates an
internal chimney against its west wall,
which now lowered, has a square base with
a massive cornice, supporting a circular
shaft. The east wall of the boiler house,
next to what would have been the firing
place, has a rusticated ground floor with
three wide arched openings (Plate 4.18).
These arched openings are typical of the
characteristic form of boiler houses in the
textile industries, and their round form

allowed the easy installation of

prefabricated boilers and facilitated the

access to the boiler house

movement of coal (Giles and Goodall

1992, 148). At the upper level, as also to the north and south, there are three windows, but
there is no evidence of an internal floor. The roof, hipped and supported by cast-iron trusses,
is similar to that in the main mill. There are three full arched trusses with a central circle and
struts in the spandrels span the roof, and three half trusses form each hip. The purlins and
common rafters are also of cast-iron, the former fish-bellied like those in the mill, and both with
racked backs for laths. The base of each truss is linked by tie beams, and vertical rods run
down from their centres. The boilers took there water from a large dam constructed upstream

of the mill above the site of the adjacent Old Lane Dyeworks.

. PHASE Two

The second principal phase of structural activity at Old Lane Mill is principally concerned with
additions and alterations made whilst the mill was owed by the Rawson family after ¢.1835 and
run as a woollen factory. The principal changes to the main mill included the insertion of a

hoist shaft in one of the offices next to the loading passage which rose the full height of the mill
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and serviced each floor, including the attic. The hoist is built up against the jamb of one of the
windows in the east elevation and its insertion necessitated changes to the layout of the offices
in the wing on the ground. It is therefore stratigraphically later than the original mill building.
Adjacent to the hoist and most probably contemporary with it, are a series of taking-in doors
in the east elevation which allowed goods to be hauled into and removed from the mill directly

from and to the mill yard below.

The other major structural change at the
site at this time is represented by the
construction of a shed to the north of the
mill and a warehouse, apparently of two
storeys, to the northeast. Little survives of

either of these structures although the shed

may be represented by a stretch of its north : i

iAo ot 8 Jogershed-aud part of Plate 4.19 Surviving section of north wall of
Old Lane Dyeworks (Plate 4.19). Nothing former shed located north of the main mill
structural survives of the warehouse but it

was evidently built against a revetment wall holding back steeply rising land to the northeast
of the main mill which must have been contemporary with the 1825-8 mill for it allowed

passage around the east end of the mill and to the boiler house.
. PHASE THREE

Phase Three is represented by a series of
changes undertaken during the twentieth
century, including the blocking of the
former loading passage at its northern end
and removal of the steam engine from the
internal end engine house. Following the

removal of the steam engine a new
A -~ i

Plate 4.20 Inserted concrete staircase in engine

the engine house and a new concrete house and scar of treads of earlier stone stair

leading to beam floor

entrance was contrived in the north wall of

staircase inserted providing access from

the ground floor of the engine house to the
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first floor of the mill. The insertion of this staircase involved the removal of substantial parts
of the original stair leading to the beam floor (Plate 4.20). Access between the former loading
passage and ground floor of the mill was also improved by widening the original intermediate
doorway. Further alterations at the site included the removal of the boilers from the detached
boiler house and its use for an alternative function involving the blocking of the arched
entrances. All of these changes are contemporary with the amalgamation of Old Lane Mill with

the adjacent Old Lane Dyeworks.

PrROCESS RECORDING

Its is known that Old Lane Mill was built as a worsted factory and documentary sources
indicate that the mill was designed to house spinning and weaving. It has been commented
already that it was not common in the Yorkshire textile industry for powerlooms to be housed
in multi-storeyed buildings because the amount of vibration arising out of their operation.
However, if Old Lane Mill did, initially at least, house powerlooms then it is reasonable to
suggest that they were housed on the ground floor to minimise the impact of their operation on
the structural integrity of the mill. This, however, would have meant that the number of looms
operating at the mill was much less than the spinning capacity on the other floors and weaving
may therefore have also been undertaken off-site, perhaps on a domestic basis. It was not until
the mid-nineteenth century that a shed was built at the site to house powerlooms and it was
presumably at this point that full-integrated working was achieved. This development,
however, apparently took place when the mill was converted to woollen production under the

ownership of the Rawson family.

The design of the mill was innovative by early standards because of the inclusion of an internal
loading passage in the wing. This allowed materials to be brought inside the mill before being

unloaded. However, until the insertion of an internal hoist and taking-in doors in the east



APPENDIX A: 4: OLD LANE MiLL A150

elevation in the mid-nineteenth century, GOODS IN TARN OUT
goods arriving at the site had to be moved \ /‘
around the main mill building via the

ground floor working area and the staircase

in the wing. Thus, whilst the loading

passage was an innovative design allowing ;
goods from the exterior world to easily —
PASSAGE

enter into the mill, the internal movement

of goods was still dependent on manual
power. Furthermore, because access to the ;

staircase was from within the ground floor
working space, materials and goods had to '?' \‘
be unloaded from the passage into the

ground floor and then into the staircase, a

rather protracted arrangement. movement
of materials and goods around the site and Plate 4.21 Processes, Phase One, Old Lane Mill
the processes represented by Phase One are

shown in Plate 4.21.

The central role played by the mill yard, loading passage, ground floor working space and
staircase in the movement of materials and finished goods around the mill is made more explicit
when drawn as a gamma map (Figure 4.4). The role of the ground floor working space (space
3) and the staircase (space 5) is particularly obvious from the gamma map and the passageway
is shown as a single space on a ring(space 4), rather divorced from the rest of the complex
despite its central role in the initial movement of materials into and goods away from the
building. Furthermore, the gamma map makes clear the extent to which materials and goods
entering and leaving each floor of the mill had a relatively long journey to and from and the
outside of the building. This reflects an inherently inefficient system which results in a
dendritic complex with only a single ring. Spaces 7,9, 11, 13 and 15 are located in the deepest
parts of the complex and are those rooms which were used for the storage of materials and
finished goods. This function is suggested by the gamma map for these spaces have direct
access to each of the main working floors (spaces 6, 8, 10, 12, and 14; except the ground floor
and attic working areas) and the provision of a storage area next to the majority of the main

working areas probably reflects the inherent difficulties of moving goods and materials around
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the mill and provided a holding area for such items (many of these logistical difficulties were
resolved when the mill was converted to woollen production by the Rawson family through the
insertion of an internal hoist and taking-in doors in the east elevation). These syntactic

properties are also reflected in quantified values for the site (Table 4.1).

Table 4.1 Quantified values for Phase One ‘materials/goods’ gamma map

SPACE RA VALUE NUMBER OF

NEIGHBOURS
X 0.358 1
1 0.233 4
2 0.358 1
3 0.150 3
4 0.250 2
5 0.132 7
6 0.200 2
7 0.325 1
8 0.200 2
9 0.325 1
10 0.200 2
11 0.325 1
12 0.200 2
13 0325 1
14 0.200 2
15 0.325 1
16 0.217 1

Mean RA: 0.254 RR of Complex: 0.042

These values show the important integrating role of the staircase (space 5) in the complex and
this space has the lowest RA value of the complex and the most number of neighbours. Despite
its role in the initial movement of materials and goods in the mill, the loading passage (space
4) has one of the higher RA values of the complex. The highest RA value in the entire

complex (0.358) is for space 2, the boiler house, and this reflects the fact that the boiler house
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was not directly involved in the production process and only required good access from the mill

yard for the delivery of coal and the removal of ashes.

ACCESS ANALYSIS

The basic spatial form of Phase One, Old Lane Mill, with regard to the movement of the
workforce, has a dendritic character (Figure 4.5). One of the major differences between the
gamma map of the movement of materials and goods (Figure 4.4) and that concerning the
movement of the workforce is the number of extra spaces (an increase of 51%) and these extra
spaces are represented by privies in the polygonal tower and offices. These spaces are therefore
not in the direct service of the production process but have a ‘human’ function. Also apparent
is the relative absence of rings in the complex which results in the staircase (space 9) playing

a major role in movement around the site as a whole.

The configuration of space in the mill is regular, reflecting the repetition of floor plan across
the mill. It also illustrates succinctly the fact that although the first and second floors of the
mill have a smaller working area due to the presence of the engine house in the western most
two bays, their spatial form is identical to the other, uninterrupted floors above. Of particular
interest is the regular pattern of a privy (spaces 3, 11, 15, 19, 23, 27) and storage spaces/offices
(spaces 14, 18,22, 26 and 30) accessed from the main working areas on the first to fifth floors
(spaces 12, 16, 20, 24 and 28). The presence of the storage area has been considered above
but the provision of a privy is of particular interest to this research. Gamma maps inherently
suggest that the deepest spaces in a complex are the most private and this accords with the
position of privies at Old Lane Mill in the complex. However, by providing privies next to each
working area (spaces themselves located in the deepest parts of the complex) time away from
the production process could be minimised and interaction between workers on different floors
of the mill or different parts of the production minimised. This has important implications for
the control and supervision of the workforce and suggests an organisational logic to places
privies deep in the overall spatial complex. The repetition of the basic floor plan across the
upper floors of the mill also allowed the segregation of workers for their was no need for a
worker to leave the floor they worked during shifts and this reduced the potential interaction
of workers working in different parts of the mill. Furthermore, the privy was big enough for
only one person and its entrance was highly visible from all parts of the main working area as

well as from the overseer’s office located in the wing. Persons using the privy were therefore
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under surveillance at all times. Furthermore, the relative isolation of the boiler and engine
houses (spaces 2 and 4) at the base of the complex also reflects the segregation of boiler men

and engineers from other workers in the main part of the mill.

Further evidence for the imposition of control over the movement of workers is also suggested
by the presence of offices (spaces 13, 17, 21, 25 and 29) accessed from the main landings of
the staircase and which had windows facing into the main working areas on the first to fifth
floors. These offices were probably occupied by overlookers who could supervise the
workforce and also over-see workers moving about the staircase. This was therefore a powerful
way to impose control, formally and intuitively over workers and their potential movement
around the building. Further offices on the ground floor and adjacent to the loading passage
(spaces 7, 8 and 10) must have been used primarily for administration concerning materials and
goods as they did not overlook any of the main working areas in the mill. These offices and the
loading passage form a self-contained part of the complex located on their own ring and are

relatively isolated from the remainder of the complex.

These syntactic properties are also reflected in the quantified values from the gamma map

(Table 4.2)

Table 4.2 Quantified values for Phase One ‘workforce’ gamma map

SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF

NEIGHBOURS NEIGHBOURS
X 0.187 1 16 0.110 2
1 0.123 5 17 0.118 1
2 0.187 1 18 0.174 1
3 0.144 1 19 0.174 1
4 0.187 1 20 0.110 2
5 0.080 4 21 0.118 1
6 0.123 5 22 0.174 1
i 0.187 1 23 0.174 1
8 0.185 2 24 0.110 2

9 0.054 12 25 0.118 1
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10 0.185 2 26 0.174 1
11 0.174 1 27 0.174 1
12 0.110 2 28 0.110 2
13 0.118 1 29 0.118 1
14 0.174 1 30 0.174 1
15 0.174 1 31 0.118 1

Mean RA: 0.145 RR of Complex: 0.056

The quantified values emphasise the repetition in spatial structure across the mill and the main
working areas, storage offices and privies above first floor level share the same RA values
regardless of their physical position in the building. The integrating role played by many of the
spaces is also clear. The staircase (space 9), for example, has the lowest RA value of the entire
complex (0.054) and the highest number of spaces. It is therefore at the heart of movement
around the mill and provides a means of access to 38% of all spaces in the complex. Similarly,
and by virtue of providing access to the staircase, the ground floor working space (space 5) has
the second lowest RA value (0.080) of the entire complex. This area, which provided the main
means of access for workers into the mill, and the means of transferring materials and goods
around the building, as well as accommodating the main gearing for the system of power
transmission, must have been a very busy and congested space and this throws doubt on its use
to house machinery. At any rate, any machinery housed in this area must have been located in
the central part of the floor and if| as is suggested, it housed powerlooms, the number of looms

operating must have been very few indeed.

PROCESS RECORDING AND ACCESS ANALYSIS: DiSCUSSION

The analysis of the site has shown that there were close similarities between the systems of
moving materials and goods and the movement of workers around Old Lane Mill. Both systems
relied on the ground floor working space and the staircase located in the wing and this results
in a dendritic, tree-like spatial structure. Social control and supervision of the workforce was
achieved by placing overlookers’ offices accessed from the main landings of the staircase from
where workers on the staircase and in the main working areas could be observed and controlled.
Given the importance of the staircase to overall movement of materials, goods and workers
about the building this was the most suitable place for an overlookers’ office. The provision

of privies next to each of the main working areas from the first to fifth floors minimised the
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need for workers to leave the production process and negated the need for them to move away
from the floor that they worked on and their reduced possible interaction between workers in

other parts of the mill.

ARCHITECTURAL SUMMARY

The architecture of Old Lane Mill is best considered as a showpiece and therefore it represents
an exaggeration of early mill building styles. The style of the mill is overtly Classical and
includes a pedimented wing, clock face (centrally placed in the pediment in the same position
as a oculus window would be expected), rusticated quoins and surrounds and the wing, which
although not centrally placed, breaks-forward in much the same manner as would be expected
by the central bays of a Palladian house. In particular, the greatest attention has been paid to
the south elevation facing the town of Halifax, marking this elevation as a show facade and

providing an impressive vista to those approach the site.

The use of Palladian motifs at the site may
be considered as experimental as the layout
of the mill, but in truth many of these

motifs are known on earlier and

Goodall 1992, 22-28; for instance,
Sowerby Bridge Mills, Warley, built
¢.1792 (BFO8280; Plate 4.22) and Armley

Mills, Armley, c.1805-7 (BFO63320) and.  pjate 4’.22 Us”e of a pediment and oculus Wina’ow

However, the use of these motifs in such @ Sowerby Bridge Mills, Warley, c.1792

an explicit way at Old Lane Mill, a mill
clearly built as a model for mill design, reflects a general movement towards the use of overtly
Classical motifs in mill buildings pre-dating Fairburn’s call for ‘improved mill building’

(Fairburn 1863).

The use of architecture at Old Lane Mill is also of considerable interest for it is a good example
of the use of Classical motifs to explicitly draw attention to specific parts of the building and
to indicate the character of the site from the exterior. All of the major entrances, including the

intended workers entrance have rusticated surrounds, with the doorways to the boiler house and
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loading bay and the surround to the engine house window especially picked-out through raised
quoins. From the exterior of the mill, it is therefore possible to ‘read’ something of the internal
layout of the building and to identify specific parts of the structure. The formal aspects of the
mill therefore provide an indication of the source of motive power and its experimental design
(as loading bays were unusual at such an early date) and therefore allowed the observer to draw
conclusions about the mill, the source of power, its builder and the company operating it prior
to even entering the site. If nothing else, the sheer scale of the mill for its date was bound to

impress and the use of Palladian motifs therefore emphasised the special character of the site.

The ornate engine house is also worthy of comment. Undoubtedly the engine house was
intended to be viewed, presumably by visitors to the mill and its relative spatial isolation from
the remainder of the mill meant that it could be accessed without entering the main working
areas of the mill. The embellishment of the engine house suggests the desire to show off the
steam engine which was presumably seen as a reflection of the company operating the mill and

the products that they produced.
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LisT OF DOCUMENTS

4.1 ‘Deed of Covenant, Registered 17" October 1827 - Property near Old Lane “ Mr.
Ackroyd’s warehouse and worsted spinning mill’
Records of Frederick Walker, Son and Dickie, Solicitors (FW 96/2), WYAS Calderdale
4.2 ‘Lease for one year 28" September 1827, Registered 17" October 1827. Rawsons and
Akroyd to Jeremiah Rawson of Shay, merchant’
Records of Frederick Walker, Son and Dickie, Solicitors (FW 96/2), WYAS Calderdale
43 ‘James Akroyd, Old Lane, Northowram. Worsted spinning and manufacturing. Steam
power, sixty horse power, none let off. 550 employees’

Factories Inquiry Commission, Supplementary Report, 1834. C.1. Part I, mill No. 219
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APPENDIX A
SITE DESCRIPTION :5

BRITANNIA MILLS

DATABASE ENTRY: 1181

NBR NUMBER: BFO 63030

NGR: SE 1260 1598
TOWNSHIP: Lockwood

CiviL PARISH: Huddersfield
DisTRICT: Kirklees

CouNTY: West Yorkshire
BRANCH: (Woollen) Cotton
PERIOD: Middle

Situated in a valley bottom site and
on a narrow strip of land (known as
Mark Bottoms) between the river
Colne to the north and the
Huddersfield Canal to the south,

Britannia Mills originated in the

second quarter of the nineteenth

century with the construction of a Plate 5.1 Britannia Mills, Lockwood
steam-powered woollen mill known

as Firths Mill (Plate 5.1; Figure 5.1). In 1861, the owners, John Firth and Sons, extended the
site by constructing Britannia Mill, a very large fireproof and steam-powered mill on land to
the west of Firths Mill. Although at least part of the new mill was used by John Firth and Sons
for their own purposes, most of the mill was let out to tenants and over time the changing
activity of the tenants gradually shifted the balance from woollen to cotton yarn production, a

shift entirely symptomatic of the booming cotton industry in the Colne Valley after 1850 which
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Figure 5.1 Block Plan, Britannia Mills, Lockwood
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was well placed to supply cotton warps to local mixed-cloth manufacturers (Giles and Goodall
1992, 5). Following the failure of John Firth and Sons, in 1869 the mill complex was taken over
by John Priestley, cotton spinner and already a tenant in the mills. Thereafter a new company,
the Britannia Mills Company, operated from the site and by 1895, at least, both mills were
being run as a single, unified concern making cotton warps (RCHME 1987b, 1). During the
twentieth century the site was split, and currently Britannia Mill is still used for the
manufacture of textiles by Bradbury’s Fabrics, and, until very recently, Firths Mill by a firm

of engineers, Elliott Hallas.

Although both sites have been altered to suit modern needs neither have been modemised to
the extent that a large amount of the original evidence has been removed. Measured survey of
both mills survives from the time of the RCHME survey of the site in the late 1980s and these
plans have been augmented with a photographic record of the site. Many of the documents
consulted by the RCHME were no longer available for inspection and are therefore referred to
as secondary sources from the RCHME report of the site (RCHME 1987b)Full access was
granted to the interior of both Britannia and Firths Mills, although it was not possible to view
some areas due to health and safety restrictions. The site represents an interesting case study
in the evolution of a site and provides evidence for room-and-power and single tenancy working

in the textile industry.

HISTORICAL BACKGROUND

Establishing a date for the foundation of Britannia Mills is difficult but the eastern part of the
site had been developed by the mid nineteenth century as Firths Mill is shown on the Ordnance
Survey map of 1848-50, giving a terminus ante quem for the construction of the mill (RCHME
19870, 1). The mill was almost certainly built by John Firth, a local woollen manufacturer who
had been active in the area since the 1820s and who was a resident of nearby Crosland Moor.
All of this evidence suggests a date for the construction of Firths Mill sometime in the second
quarter of the nineteenth century (RCHME 1987b, 1) and this is entirely consistent with the
architectural style and form of the mill (see Giles and Goodall 1992, 28-36).

Firths Mill enters the documentary record in 1853 when it is recorded that John and Joseph
Firth of Crosland Moor Bottom, merchants, renewed a lease for 999 years taken out in 1848 on

land at Mark Bottoms ‘together with the erections... set up thereon... then in the occupation
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of the said John Firth and Joseph Firth’. The dimensions of the plot given in the lease identify
with reasonable certainty that the land in question was the eastern part of the present Britannia

Mills, on which the mill known as Firths Mill already stood (RCHME 1987b, 1).

Although active from the 1820s, little is known of the firm John Firth and Sons. In the 1853
lease, John and Joseph Firth are described as merchants, but this was probably a dignitary title
as earlier and later descriptions principally record them as woollen manufacturers. It is likely
that the company began on a domestic basis and the construction of Firths Mill represents the
investment of accumulated profits in a single, centralised site of production and new machinery.
The expansion of the site in 1861 with the construction of Britannia Mill on the western half
of the site indicates that the Firths experienced a period of success and prosperity and
accordingly invested in buildings and machinery. The site at Mark Bottoms was ideal, next to
a constant water supply (used primarily for processing rather than power as the site was always
steam-powered) and with access to the transport infrastructure in the form of the adjacent
Huddersfield Canal (built in 1811) and the main road between Huddersfield and Oldham, and
ultimately Manchester. It is unclear whether, like the later Britannia Mill, the Firths ran Firths
Mill on a room-and-power basis, or whether the company occupied the mill entirely for their

OWN purposes.

The apparent financial success experienced by the Firths during the middle decades of the
nineteenth century led to the construction of Britannia Mill. The mill is dated 1861 and in the
following year the Firths took out a mortgage for £4,000 on the security of the mill, either to
pay for its construction or perhaps to equip it with new machinery. In 1864 they took out a
lease on the plot (Document 5.1); the plot was 4,343 square yards with the ‘mill or factory
erections. .. set up upon the said plot of land... then in the occupation of the said John Firth and

Joseph Firth’.

Upon construction the mill was named Britannia Mill and thereafter it becomes increasingly
difficult to discern whether the whole site, including Firths Mill, or just the western half of the
site upon which the new mill had been built, is the subject of legal and other documents.
During the 1860s the property was increasingly mortgaged and this may indicate that the Firths
were engaged in equipping the mill with the latest machinery or, and more likely, that the
company were experiencing financial difficulties (RCHME 1987b, 2). By 1869 the Firths

position had become untenable and they sold the mills to a holding group (which included a
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bank manager, a dyer and an ironfounder) who had the power to dispose of the premises. This
process took three years and in 1872 John Priestley, a cotton yarn spinner and an existing tenant
in Britannia Mill (who was by far the largest of the tenants listed, with a tenancy worth £2,083-

15s-8d) purchased the complex.

Documents relating to the sale of the mills to John Priestley provide an invaluable insight into
the way in which the Firths had run the mills in the years prior to their demise, although it is
unclear whether the sale included Firths Mill or not. However, a conveyance dated 1939 refers
to land totalling 3283 square yards including Mark Bottoms (the name by which Firths Mill was
sometimes known) and Britannia Mill, and the 1872 sale document records the same square
footage, indicating that it too refers to both Firths and Britannia Mills. Despite this uncertainty,
the sale documents detail the tenants at the site in 1872 and record the machinery in use and
other miscellaneous fixtures and fittings. Of particular interest, John Priestley was obliged
to continue nine existing leases and tenancies, one of which was held by John Firth and Sons;
their right to continue in business was apparently upheld. Evidently, the Firth’s had been using
only used a small amount of space in Britannia Mills by 1872, their tenancy valued at £770.
This tenancy may have referred to their occupation of Firths Mill, or maybe space in both
Britannia and Firths Mill. It is, however, clear that although John Firth and Sons built Britannia
Mill they never used for their sole use. If the Firths originally intended the mill to use the mill
for their own means its construction must have marked a hiatus in the firms aspirations and
prosperity. Alternatively, and perhaps more likely, Britannia Mill was constructed as a means
of providing additional working space for the Firths as well as providing a significant rental
income by principally operating it on a room-and-power basis. The history of Britannia Mills
also tells another story, the changing fortunes of John Priestley — his tenancy at the mills and
then his purchase of the site illustrates the way in which manufacturers were able to rise in the
textile industry by virtue of the freedom of heavy fixed capital expenditure, through initially
renting space in a room-and-power mill (RCHME 1987b, 2).

Following his purchase of the site it appears that John Priestley formed a new company to run
the mills, for in 1876, and in subsequent legal documents, the owner is recorded as the
Britannia Mills Company Huddersfield Ltd. Although little is known of the company, which
was known at times by a number of variant names, it is likely that Priestley was a principal
partner and that, under the new management, the mills converted fully from woollen to cotton

production. The site is described as engaged in cotton spinning and doubling in 1881 and in
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1894 is listed amongst the counties cotton spinners. In the second half of the nineteenth century
the cotton spinning trade was well established in the Colne valley and Huddersfield, some of
the products being sent to Lancashire and others used in the local mixed fibre worsted union
cloths (Giles and Goodall 1992, 5; RCHME 1987b, 2). It would appear that Britannia Mills was

therefore following the local trend.

The site continued to be heavily mortgaged and in 1895 the Britannia Mills Company Ltd was
described as being in liquidation and the property was taken over by the Queens Benefit
Building Society to allow a new company to be formed. The lease to the new company
contains a detailed schedule of the contents of the mills, listed room by room: four mills made
up the factory, the unnamed main mill (probably Britannia Mill), Cross Mill (probably Firths
Mill), the long mill (attached to Firths Mill and now demolished) and Gledhill Mill (probably
a building parallel to and south of long mill and also demolished). The mills were heavily
stocked with cotton spinning machinery, much of it dating from the 1870s but some from the
1860s, indicating and early drift from woollen to cotton production at the site (RCHME 1987b,
2). The reference to two other mills at the site indicates that the Britannia Mills Company Ltd
had also purchased or controlled production in two other mills that occupied the island site, but
as this is the first reference to them in conjunction with Britannia and Firths Mills, the nature
of their operation and their relationship with the earlier parts of the site is entirely unknown.
Interestingly, the reference to Gledhill Mill raises the name of Edwin Gledhill, a tenant of
Britannia Mills recorded in the 1872 sale documents. Its is perhaps possible that like Priestley,
Gledhill’s changing fortunes allowed him to build a new mill on neighbouring land and that
later still this came to be run by the Britannia Mills Company Ltd. Later documents indicate
that during the twentieth century Gledhill and Long Mills ceased to be associated with
Britannia and Firths Mills, and the dissolution presumably coincided with the formation of the

new company in 1895.

The new company established after the 1895 liquidation also encountered financial difficulties
and in1928 the site was sold to Messrs. Wimpenny, a local firm of building contractors.
Wimpennys sold the western half of the site (Britannia Mill) to the Wood family in 1934 were
yarn spinning continues; the eastern half of the site (Firths Mill) was sold to the engineering

firm, Elliott Hallas in 1939 who continued to occupy the mill until late 2003.
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ARCHITECTURAL DESCRIPTION

Because of the difficulties establishing whether those mills known to have existed to the east
of Firths Mill where actually part of the site known as Britannia Mills the following
architectural description (and subsequent analysis of the site) will concentrate on those mills
known as Firths Mill and Britannia Mill (and collectively known as Britannia Mills).
Documentary and archaeological sources indicate that these two mills evolved as part of the
same site and other mills in the vicinity may only have been incorporated into the Britannia
Mills Company at a later date. Structurally, therefore, Firths and Britannia Mills represent the

evolution of site as envisaged by its original owners and builders.

There are three principal phases of structural activity at Britannia Mills (Figure 5.2): Phase
One is represented by the construction of Firths Mill; Phase Two is characterised by the
construction of Britannia Mill; and, Phase Three represents minor additions made at the east
end of Britannia Mill providing accommodation for preparatory processes at the site and
reflecting a shift towards more integrated

working at the site.

. PHASE ONE

Built as a steam-powered woollen mill in
the second quarter of the nineteenth
century, Firths Mill is of stone with a stone

slate roof and a simple block cornice at

caves level (Figure 5.3). It is four storey
plus an attic, eleven bays long and three
bays wide. The north gable of the mill
rises from the bank of the River Colne and
the modest size of the mill was perhaps
determined by the need to leave room for

access between it and the canal to the

south in order to service the boiler house

atoriginally stood to the west of themill gy "5 37y orion window in southern gable,

(RCHME 1987b, 3). The gables of the Firths Mill
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north and south elevations are lit by
Ventetian windows (Plate 5.3) but other
wise the windows are plain rectangular
openings, three to each floor, with slight
variations in the depth of the lintel, which
is not taken as evidence for different
building phases. The west elevation is

plain with the fenestration matching that in

Plate 5.4 Round-headed window formerly

the north and south walls, but at the north  Jighting end engine house

end of the west wall there is the remains of

a tall round-headed window that originally rose through
ground and first floors; the style of this window for an
engine house is entirely typical of the period (Plate 5.4;
Giles and Goodall 1992, 139). This window, which
originally lit the internal end engine house has now been
partly blocked to form two windows, one at each floor
level, amodern alteration that must have coincided with the
removal of the steam engine and the insertion of a floor into
the engine house. In the bay directly east of the engine
house, at ground floor level is a blocked doorway, now
fashioned into a window; this doorway has a stone surround
with interrupted jambs and is therefore stylistic similar to

other doorways at the mill (Plate 5.5). It must therefore

Plate 5.5 Former doorway
providing access between Firths
Mill and boiler house

have been an original feature, probably providing access between the mill and the boiler house

to the west. The date of the blocking is unknown but the door may have become redundant

following the demolition of the boiler house.

The east elevation of Firths Mill closely follows the pattern of the west wall but with two

exceptions: there is no evidence for a round-headed window to the engine house at the north

end, and projecting from the centre of the east wall is a stair tower. The staircase tower is

finished with a heavy cyma-moulded cornice and has taking-in doors in its east wall that

allowed the loading of goods to and from each floor (Plate 5.6). Each doorway has a stone

surround and interrupted jambs; goods and finished materials could thus loaded directly from

the mill yard. The tower also contained the main entrance to the mill at ground floor level, for
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the wide doorway to the south of the stair tower is a modern
insertion and the lintels of the two windows that originally
stood in the this position are retained above the modern
wooden lintel of the door. The door and associated office
at the south end of the east elevation is also a modern
insertion. Inside the office space is created out of modern
wooden partition wall and although the area around the
door and office window on the exterior of the east elevation
have been stuccoed, the smaller size of the window and
door compared with other openings in the mill suggest a
modern date. Although the stair tower is original to the rest
of the mill, it is only bonded into the main building at

ground floor level; above this point the bonding becomes

Plate 5.6 Staircase tower, Firths
Mill

intermittent (RCHME 1987b, 3). At the north end of the east elevation is a single storey

structure made of corrugated iron with some stone walling to the north and east; there is a

straight joint between this structure and the north wall of the mill suggesting that the former is

a later structure; its function is unknown, but at least part of it has at some time been used as

a garage. It is conceivable that this structure may incorporate parts of a third mill, Long Mill,

that once stood in this area (see below for a more detailed discussion of Long Mill).

The mill is traditionally built, with wooden
beams, joists and floorboards; cast-iron
columns support the beams centrally. A
curious feature is the use of a number of
different types of column throughout the
mill; on the ground and first floor a D-
section bolting head is used (Plate 5.7), but :
[Sseg

i

on the third floor the columns have square
bolting heads. There is also further column

variation in the length of the neck between

N !

2 " 2 i ) i
Plate 5.7 D-section bolting head on ground floor

the bolting head and the top plate. There is no ready explanation for this variety, although the

square-section bolting heads suggest two parallel lines of line shafting either side of the

column, for which there is no other evidence. The variety in column form perhaps therefore

reflects the fact the columns came from a number of different sources, possibly second-hand,



APPENDIX A: 5: BRITANNIA MILLS A175

as an economic stringency. The roof is of principal rafter and collar form, with tusk-tenoned
purlins; each truss is raised on cast-iron brackets, of an elegant design with a slender outer
pillar and a diagonal strut secures principal rafter and tie-beam below (RCHME 1987b, 3). The
nature of the roof trusses provided a unobstructed working space and the evidence for power
transmission in the attic suggests that it was used for mechanised processes. As built the mill
provided five floors of unobstructed working space; presently, some of the floors have been
subdivided into smaller areas, including a number of offices on the first floor, but these are
modern creations dating to the use of the mill by a firm of engineers. A lift hoist on the inside

of the east wall at the north end is also a modern insertion.

The northern bay of the mill was occupied by the engine house, which rose through the ground
and first floors. Much of the evidence in this area has been lost and at first floor level and
modern floor has been inserted and the dividing wall between engine house and mill removed.
At ground floor level a thick stone divides the engine house from the main working area and
in it survives a thick iron fire door. The proportions of the engine chamber suggest that it
accommodated a single-beam engine, but no further details of the engine are recorded. The
engine was steamed from boilers in a small detached boiler house to the west of the mill; a
building in this position is shown on a map dated 1848-50 and again in 1889 (Plate 5.8) shows
a chimney in this area. Both boiler house and chimney were demolished at an unknown date

and the area is now used for car parking.

Plate 5.8 Extract from 1889 OS map showing chimney and boiler house to west
of Firths Mill and north of Britannia Mill

The evidence for power transmission in the mill suggests that all floors were used for powered
processes (RCHME 1987b, 4). Machines were driven by central line shafts supported on rows
of cast-iron columns, each line shaft being turned by an upright shaft rising the full height of
the mill in the bay immediately south of the engine house. The upright shaft was supported by

shaped cast-iron beams between the column to the south and the stone wall dividing the engine
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house and working area, and part of one of
this support system survives (Plate 5.9); on
the upper floors it was supported by beams
slung between the columns to the north and
south of the shaft. The absence of

trapdoors in most of the floors suggests

that the shaft rose between the joists in

ch floor and therefore required only a - ' e L
i q 4 Plate 5.9 Additional support for the principal
small opening in the floorboards; only the  vertical shaft at ground floor level
ceiling over the third floor has a properly
formed, small trap and this allowed the shaft to pass into the attic space above. In the attic, the

collars of the roof trusses supported a horizontal shaft leading from the upright shaft.

The range of operations in the mill when first built is not known, but analogy with other
contemporary woollen mills suggests that the Firth’s conducted scouring and fulling on the

ground floor with spinning on the floors above (RCHME1987b, 4).

. PHASE Two

Phase Two comprises the construction of
Britannia Mill immediately west of Firths
Mill (Plate 5.10; Figure 5.4). The mill is
one of the largest single mill buildings in
the Lockwood area and represents a

massive undertaking on behalf of the

Firth’s; indeed, their rapid demise after its

Plate 5.10 Britannia Mill from the northeast

construction in 1861 suggests that they did
not possess the necessary resources to
exploit the mill to the full. Although the difference in scale between the two mills is profound,
the buildings share many features; this either reflects the desire to exert some sort of continuity

across the site or is an indication of the personal preferences of the Firths as mill builders.

Named and dated ‘Britannia Mill 1861 by a stone centrally placed high on the south wall, the

new mill was built as a large, fireproof structure. It is aligned east-west, perpendicular to Firths
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Mill and parallel to the Huddersfield Canal to the south. It
is twenty-seven bays long and six storeys high and is
distinguished on its south front by a series of round-headed
taking-in doors in the central bay, which allowed the
loading of goods to and from the mill (Plate 5.11). Whether
these taking-in doors were serviced directly from the canal
or the narrow service road running along the side of the mill
is unclear; the loading doors overlook an adjacent lock
which could have been used for mooring whilst loading and
unloading from a barge took place, but this would have
created a block in the narrow canal. There is no evidence
of a short branch of the canal ever having serviced the mill

and the nearest area suited to the mooring of boats is on the

Plate 5.11 Taking-in doors in
centre of south elevation

straight immediately below the lock to the east. It is therefore likely that if the mill was

serviced by the canal that goods were loaded and unloaded east of the mill and then drawn on

vehicles along the service road to the base of the taking-in doors in the south wall of Britannia

Mill.

On the north elevation a centrally placed stair tower
balances the taking-in doors to the south and is reminiscent
of the stair tower on Firths Mill for it too has taking-in
doors to each floor (Plate 5.12). A group of lean-to single-
storey buildings at ground floor level along the north

elevation are modern additions and house various services.

Internally the mill is of fireproof construction, employing
shallow brick vaults springing from cast-iron beams; these
beams have a slightly parabolic lower flange and a webbed
profile. The roof is also of fireproof construction, using
iron principal rafters and braces and tension roads. The

depth of the mill required the use of two rows of cast-iron

Plate 5.12 Staircase tower with
taking-in doors, Britannia Mill

columns on each floor (Plate 5.13) and a triple-span roof, hidden behind a parapet on the west

side but gabled to the east (RCHME 1987b, 4).
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Apart from the lower three floors at the
east end of the mill forming an internal end
engine house, the rest of the mill provided
a single unobstructed working area. The
letting of areas to tenants is therefore not

reflected in the mills design beyond the

fact that each floor provided a self-

Plate 5.13 The internal structure of the mill iS

fireproof with cast-iron columns, cross-beams
and brick jack-arches

contained working area.

Power was supplied by a steam engine
housed in an engine house rising through
ground, first and second floors in the
eastern bay of the mill. The engine house
ceiling comprises transverse vaults of
different spans, and the room is lit from the
north by a round-headed window. This

window is similar of proportions to that

g & onens hotse Eirths Ml and Plate 5.14 Round-headed engine house window,
the similarity of the arched surround, Britannia Mill

shoulders and keystone creates a marked

continuity between the two sites which must have been deliberate (Plate 5.14). The window
has now been divided into two smaller windows but originally rose through all three storeys.
In 1895 the chamber was occupied by a ‘Beam condensing Steam engine’ with ‘large fly and
spur driving wheels’, by Vemson and Thompson, and this was presumably the original engine
installed in 1861. The engine bed has been removed in modern times and the engine room
opened out into the small area to the south on the ground and first floors. In the engine house
the only evidence of the former arrangement is revealed by an area of ashlar walling in the west
wall and the stub of a cast-iron beam pivot, indicating that the cylinder was to the north and the
flywheel to the south. Unless a contemporary boiler house was attached to the east wall of the
mill and occupied the site of the present, later two-storey east block, the engine was probably

steamed from the boiler house, perhaps extended in or after 1861 to cope with the new demand,

sited to the west of Firths Mill (RCHME 1987b, 5).
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Power was transmitted from the engine into the mill by a system of upright shafts, sited in the
bay to the west of the engine house. Modern alterations mean that the precise nature of the
system is beyond recovery but at least one of the upright shafts rose the full height of the mill
on the line of the southern row of columns, evidenced by traps in the brick vaults; the cast-iron
beams have been designed to permit openings for this purpose. A second upright shaft appears
to have risen on line with the northern row of columns for here again the cast-iron beams are
designed for the passage of a shaft. However, although the vaults in the ground, first and
second floor have traps in this position, the upper floors are devoid of any such openings. This
suggests that the second shaft existed, rose only part way through the mill (RCHME 1987b, 5).
On the ground floor, the columns immediately west of the engine house are of markedly heavier
scantling than the common columns, indicating that they were used to support the upright
shafts. The east and west faces of the engine house west wall were strengthened by the use of
large, heavy iron plates bolted through the thickness of the wall. This may not be an original
feature but it was probably designed to support a northern vertical shaft and the pivot of the
original beam engine. The upright shafts were probably bevel-geared to line shafts running
east-west on each floor of the mill, most likely supported by hangers attached to the bolting
heads of the cast-iron columns (RCHME 1987b, 5).

The system of power transmission was
altered during the late nineteenth century,
when a rope drive was introduced. High in
the southwest corner of the engine house a
wall box was inserted to link with the
second floor of the mill (Plate 5.15). A
pulley wheel inside the engine house

turned a shaft running through the wall

box, the pulley wheel being supported by

corner of engine house

an inserted hanger slung from a cast-iron

beam at vault level. The size of the pulley wheel necessitated a recess to be contrived within
the south wall of the engine house. This wheel was presumably powered by rope from a wheel
in the northern part of the engine house and accordingly some minor alteration to the existing
system of power transmission must have taken place. The introduction of rope drive does not
seem to equated to a wholesale reorganisation of power transmission at the mill and the

surviving evidence suggests that it only affected drive to the second floor of the mill. It must
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therefore be assumed that the upright shafts continued to supply the larger part of the power

requirements in the mill.

Although much of the detail about the operation of Firths and Britannia Mills is unclear, the
granting of a lease to a new Britannia Mills Company in 1895 (Document 5.2) provides
information about the working of the site in that year for it includes a comprehensive schedule

of the contents of both mills.

Britannia Mill is not mentioned in the schedule by name, but it may be deduced that the list of
contents begins either in this mill or in the buildings linked to it for all other mills mentioned
are named and are identifiable with known structures at the site. The schedule records a Cotton
Chamber used for storage and for the breaking of the bales of raw cotton, and a Lapping Place
stocked with further breaking equipment. These two areas may be equated with the two-storey
addition at the east end of Britannia Mill. The ground floor of the mill is probably to be
identified as the Card Room, stocked with grinding and drawing frames dating from the 1860s
and 1870s. The first floor was probably the ‘Speed and Spinning Room’ equipped with
spinning mules dating from the 1870s, and the upper floors were all devoted to cotton spinning
on mules ranging in date from1860 to 1881. In the schedule Firths Mill is named Cross Mill,
probably because of its position across the site. The two upper floors of the mill were
apparently used for twining (doubling), but the fact that the lower floors are not assigned a

name or contents suggests that they were largely unused.

The schedule also records those mills that once stood to the east of the site and which, beyond
very fragmentary survival at ground floor level, have not survived. To what extent these other
mills operated as part of Britannia Mills, or for how long and on what basis is not known. To
the east of Firths Mill was Long Mill, part of which may survive in the range running east from
Firths Mill along the edge of the River Colne. Long Mill was of six storeys and was used
mainly for twining, with one floor set aside for winding, warping and reeling. The final major
group in the complex was Gledhill Mill, located to the south of Long Mill. It was a two-storey
building used primarily for warping. Other minor buildings recorded in the schedule include
a Weighing Place (including a steam oven for the use of employees), Lodge, Offices, and a
Mechanics’ Shop. The picture presented by the schedule is one of a large cotton spinning
works with a possible specialisation in cotton warps for use in the local mixed fibre cloths

(RCHME187g, 6-7).
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Also detailed in the schedule is the nature of power and power transmission at the site. Four
Lancashire boilers housed in a single boiler house (presumably that which formerly stood to
the west of Firths Mill) generated steam for the plant. The boilers were dated 1877, 1878 (2)
and 1881 and the dates, together with their grouping, suggests that the steam plant had been
rationalised since the construction of the main mill in 1861 (RCHME 1987b, 7). The site had
three steam engines, the Vemson and Thompson beam engine in the 1861 mill, a compound
engine in Cross (Firths) Mill (a replacement of the original beam engine), and a vertical high
pressure engine in Long Mill;. Transmission was by a system of shafts and rope drive. The
1861 mill (Britannia Mill) had an upright shaft, but the mention of rope pulleys indicates at
least partial conversion to this system by 1895 and confirms the evidence for pulleys in the
engine house. The different floors were powered by drive shafts and cross shafts; the longest
drive shaft is given as 198 feet, well short of the length of the mill, which appears, therefore,
to have require a series of shorter shafts rather than a single shaft running the length of each
floor. Cross shafts of 60 feet length gave drive at right angles to the main shafts (RCHME
1987b, 7).

. PHASE THREE

The third phase of structural activity at
Britannia Mills is represented by the
addition of a two-storey block attached to
the east wall of Britannia Mill (Plate 5.16;
Figure 5.5). It is of three bays on the south
and north walls and the similarity in style

between it and the mill suggests that it may

Plate 5.16 Two storey extension at east end of
is also of fireproof construction, but unlike  Britannia Mill; the flat-roofed building is a later
addition

have been an early addition. This addition

in the main mill, the cast-iron beams
supporting the brick vaults have a parallel-
sided bottom flange. The inside of this block has been dry-lined to adapt it for use as a modern
office range and subsequently much of the original character of the building has been disguised.
However, at the tine of the RCHME’s inspection of the site in 1987, they recorded a straight
joint, visible internally, in the east wall of the block. This was interpreted as possible evidence

for the earlier buildings in this position, noting that such buildings are shown on a plan dated
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1864 but which do not match the plan of the existing block (RCHME 1987b, 5). The roof
structure of the building employs wooden trusses. It was suggested by the RCHME that this
extension was built as a carding or scotching block to serve the main mill. This block was
accessible from a door at ground floor level in the east wall and communicated with doorway
at the same level leading into the engine house. Access to the first floor was from the ground
floor alone, presumably by a basic stair. This addition did therefore not communicate directly
with any of the main working areas of the mill. This apparent isolation from the main
production process may indicate that this block was in fact not used for production but instead
provided storage space. This interpretation is supported by a lack of evidence for power
transmission from the engine house into this building. The two-storey, flat-roofed extension
built against the east wall of the block is a modern addition as is the canopy built against the
south wall and covering the service road running down the southern edge of the site.
Underneath this canopy is a first floor taking-in door formed out of an original window; the
disturbed nature of the masonry around the lower level of the door providing evidence for this

later insertion.
ProcESS RECORDING

Britannia Mills was first established as a RSN e al
woollen-spinning mill but the site was soon \‘ /
converted to cotton spinning without any

obvious structural alterations.  Spinning FIRTHS MILL
machinery was probably arranged across the

width of Firths Mill. It is not known if GROUND FLOOR

preparatory processes were carried out in the

mill. If they were, then it was likely that they

FIRSTTOATTIC

were undertaken on the ground floor were the FLOORS

extra vibration and weight of the machine . .
gh N Plate 5.17 Processes, Phase One, Britannia

could be more easily absorbed (Plate 5.17).  Agills

The movement of materials and goods around the site was based on the staircase tower (Figure
5.6; Table 5.1). Thus, all materials and goods had to pass through the staircase tower, either
directly from the mill yard via the taking-in doors or within the tower itself in order to be

moved to any of the main working areas (spaces 5, 6, 7 and 8). The boiler house (space 2)
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Figure 5.6 Phase One: Gamma map of the movement of materials/goods
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occupies an isolated part of the complex reflecting its function and the fact that it was not

directly involved in the production of textiles at the site.

Table 5.1 Quantified values for Phase One ‘materials/goods’ gamma map

SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS
X 0.393 1 5 0.321 1
1 0.143 4 6 0.321 1
2 0.393 1 7 0.321 1
3 0.214 2 8 0.321 1
4 0.107 6

Mean RA: 0.282 RR of Complex: 0.125

The construction of Britannia e AL

4

Mill did not affect the processes 0
of production or alter the T BRITA MHI MILLS

movement of materials and

goods around Firths Mill, indeed &Rounb FLOOR - DY P E— -

it simply comprised a extra set of
spaces added onto the existing ST Nt K - -
site. The mill was built as room- St

Plate 5.18 Processes, Phase Two, Britannia Mills
and-power mill and it is therefore
not possible to attribute a function any of the spaces within the building (except the engine
house). However, several of the floors were initially occupied by cotton spinners and given the

multi-storeyed nature of the building, other floors were probably engaged in spinning also

(Plate 5.18).

The fact that Britannia Mills was built as a room-and-power mill is indicated on the gamma

map tracing the movement of materials and goods around the site (Figure 5.7; Table 5.2).



A188

NEE NI

Third Floor

—
B

S

U] L

M

1
dededed l 110

[* et st

Ground Floor

£

8
B =iy §
&
[
& )
PRIy ‘g “'.'.8.‘.'.“

....... E
o -

Scale : 1:2000

(C) Crown Copyright. NMR

5.7 Phase Two: Gamma map of the movement of materials/goods
Figure 5. ;



A189

.| Staircase Tower

|| Boiler House

| Main Working Area
Outside (Carrier) 'Space’

Figure 5.7 cont. Phase Two: Gamma map of the movement of materials/goods



APPENDIX A: 5: BRITANNIA MiLLS A190

Table 5.2 Quantified values for Phase Two ‘materials/goods’ gamma map

SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS

X 0.171 1 8 0.229 1

1 0.038 11 9 0.162 2

2 0.200 2 10 0.229 1

3 0.114 7 11 0.162 2

4 0.171 1 12 0.229 1

5 0.124 2 13 0.162 2

6 0.086 6 14 0.229 1

7 0.162 2 15 0.162 2

Mean RA: 0.164 RR of Complex: 2.455

The striking characteristic of this Phase is the number of rings in the complex, resulting in a
high RR of complex of 2.455. Although the spatial configuration of Firths Mill remains
unaltered, the space syntax of Britannia Mill is shown to be based entirely on rings. Each of
the main working areas (spaces 2, 7, 9, 11, 13 and 15) communicate with the staircase tower
(space 3) on the north elevation and materials and goods could therefore enter and leave the
mill via the taking-in doors in this tower. However, materials and goods could also enter and
leave each of the main working areas of the mill via the taking in doors in the south elevation;
this provided a direct link between each floor of the mill and the mill yard. This extra degree
of flexibility in the movement of materials and goods is best interpreted as an example of the
extra requirements of a room and power mill and by providing numerous taking-in doors
different companies operating in different parts of the mill could access materials and remove

finished goods from the mill without compromising the actions of other tenants.

Phase Three saw Britannia and Firths Mill occupied by a single tenant and both used for the
spinning of cotton but a schedule recorded in 1895 suggests that much of Firths Mill was
unused except for the doubling (twining) or yarns on its upper floors. The lower floors may
have been empty or perhaps used for occasional storage. Certainly, it appears that the emphasis
on production had moved to Britannia Mill and the new two-storey mill extension at the east

end of the mill was known to have been used for the breaking of cotton bales. Other space in
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the mill was being used GO IN YARN OUT

for preparatory processes
inning (Plate 5.19). @
i A : FIRTHS MILL BRIT ANHIA MILLS

Although Phase Threesaw  grounp To

SECONDFLOORS
changes in the layout of
production across the site, oo
FLOOR & -

the movement of materials

and goods remained much  Plate 5.19 Processes, Phase Three, Britannia Mills
as it had for Phase Two

(Figure 5.8; Table 5.3).

Table 5.3 Quantified values for Phase Three ‘materials/goods’ gamma map
SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS
X 0.154 1 9 0.257 1
1 0.037 11 10 0.183 1
2 0.154 2 11 0.137 2
3 0.140 2 12 0.183 1
4 0.118 7 13 0.137 2
5 0.137 2 14 0.183 1
6 0.118 2 15 0.137 2
7 0.078 6 16 0.183 1
8 0.137 2 17 0.137 2

Mean RA: 0.145 RR of Complex: 2.078

The only change to the system is the presence of the two spaces in the mill extension (spaces
3 and 9) which results in minor changes to the RA values and RR of value of the complex but
does not alter the basic syntactic form of the complex. The specialist function of the mill
extension is reflected by the fact that they occupy a distinct part of the complex and they did
not enjoy good communication with the remainder of the site, partly because of the presence

of the engine house to the west through which materials and goods could not be carried. These
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Figure 5.8 Phase Three: Gamma map of the movement of materials/goods
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spaces therefore communicated with other areas of the mill via the mill yard (space 1).

ACCESS ANALYSIS

Access analysis of the three phases of structural activity at Britannia Mills shows a degree of
similarity between Firths and Britannia Mills despite differences in their size. The gamma map
of the movement of workers for Phase One (Figure 5.9; Table 5.4) shows that the basic spatial
structure of Firth’s Mill was based on a tree-like structure suited to the control of human
movement. All spaces in the mill were accessible from the staircase tower (space 2) which,
with a low RA value of 0.083, integrated movement about the complex. Workers were
therefore, regardless of which floor they worked on, only two spatial steps from their place of
work when stood outside of the mill. Their potential movement about the complex was
therefore minimised through the use of the staircase tower. Unusually the boiler house (space
5) and the engine house (space 4) did not share a close spatial relationship, although a door in
the west elevation did allow movement between the two spaces via the mill yard to the west and
the ground floor working area without the need to pass through the main entrance in the

staircase tower and around the front of the building.

Table 5.4 Quantified values for Phase One ‘workforce’ gamma map

SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS

X 0.361 1 5 0.306 1

1 0.139 4 6 0.306 1

2 0.083 6 7 0.306 1

3 0.167 3 8 0.306 1

4 0.389 1 9 0.306 1

Mean RA: 0.272 RR of Complex: 0.100

The construction of Britannia Mill did not alter the spatial form of Firths Mill and despite their

different sizes, both mills shared a remarkably similar spatial structure (Figure 5.10; Table 5.5).
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Figure 5.10 Phase Two: Gamma map of the movement of the workforce
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Table 5.5 Quantified values for Phase Two ‘workforce’ gamma map

SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS

X 0.199 1 9 0.228 1

1 0.081 2 10 0.243 1

2 0.213 2 11 0.228 1

3 0.184 7 12 0.243 1

4 0.110 1 13 0.228 1

5 0.199 1 14 0.243 1

6 0.265 3 15 0.228 1

7 0.147 6 16 0.243 1

8 0.250 1 17 0.228 1

Mean RA: 0.209 RR of Complex: 0.077

The similarity in the spatial form of the mill is most obvious from the gamma map and the
inherent structure was based upon access to the main working areas from the staircase towers
in both mills (spaces 4 and 8). Thus, the movement of workers around both mills was
controlled by virtue of having to pass through one single space in order to enter or leave their
place of work. The presence of rings in the complex is related to movement to and from the

engine houses (spaces 3 and 6).

Unusually for their date, the mills are not provided with privies. There is certainly evidence
for privies inside either of the mills and they may therefore have been accommodated in a
separate building which has not survived or been identified. The absence of privies means that
the main working areas in the mills form the deepest parts of the complex. Therefore, workers
inhabited those spaces to which access was regulated by the presence of other spaces. This in

itself allowed a degree of control over human movement.

The construction of the mill extension at the east end of Britannia Mill had little affect on the

movement of workers around the site (Figure 5.11; Table 5.6).
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Figure 5.11 Phase Three: Gamma map of the movement of the workforce
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Table 5.6 Quantified values for Phase Three ‘workforce’ gamma map
SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS
X 0.181 1 10 0.210 1
1 0.076 7 11 0.257 1
2 0.181 2 12 0.228 1
3 0.216 3 13 0.211 1
4 0.152 1 14 0.228 1
3 0.111 ¥ 15 0.211 1
6 0.187 1 16 0.228 1
% 0.246 1 17 0.211 1
8 0.104 3 18 0.228 1
9 0.123 6 19 0.211 1

Mean RA: 0.190 RR of Complex: 0.067

Indeed, the overall spatial character of both mills was unchanged and the introduction of the
new working areas in the extension (spaces 4 and 11) resulted in a new ring occurring. This
ring reflects the fact that the extension could be accessed through the engine house (space 3)
and from their the ground floor of the mill could be accessed. However, it is unlikely, given
the hazardous nature of the engine house that this means of access was regularly used. The

extension therefore primarily communicated with rest of the mill via the mill yard.

PROCESS RECORDING AND ACCESS ANALYSIS: DisCUSSION

Analysis of the site has shown that whilst both mills were designed to allow the easy movement
of materials and goods their inherent spatial structure limited potential human movement. Both
mills had an inherently tree-like spatial form with the main working spaces in the deepest parts
ofthe complex and accessible only from the main staircase towers. Workers on each floor were
therefore segregated from other workers in the mill and the only point at which their was
potential interaction was presumably at the start and end of shifts. The fact that this spatial
form was adopted for Firths Mill, built for use by a single company, and for Britannia Mill,

built as a room-and-power mill to be used by numerous tenants shows the flexibility in mill



APPENDIX A: 5: BRITANNIA MILLS A203

design and that the segregation of workers was achieved in the same way in both instances of
mill use. This has obvious implications for our understanding of team working in the textile
mill and by segregating workers the transfer of skills and a team ethic was more easily

achieved.

ARCHITECTURAL SUMMARY

The architectural character of Firths and Britannia Mills is of interest for although both built
during the same period they show different aspects of thinking about mill design. Firths Mill
is similar to many early sites and there is only minimal use of architectural motifs, such as the
moulded cornice on the staircase tower and Venetian windows in the north and south gables.
In contrast, the architectural styling of Britannia Mill and its sheer size is impressive. Although
essentially the same footprint as Firths Mill, particular attention was paid to the publically
visible parts of the mill and as a consequence the west and south elevations were treated
differently to the north and east elevations. Particularly ornate are the series of taking-in doors
centrally placed on the south elevation which have rusticated surrounds and are surmounted by
a shaped pediment and inscription. In contrast, the north elevation is relatively plain and even
the staircase tower, usually a point of interest, is largely unadorned. However, given the
restricted access to the site it is unsurprising that attention was paid to those elevations visible
from the main thoroughfare, the Huddersfield Canal. The particular attention paid to the
appearance of Britannia Mill probably also reflects the desire on the part of its builders of John
Firth and Sons to express their success in the industry, that is being able to construct a second,
large mill at the site, as well as to encourage potential tenants by providing a building that

looked and was built to the latest standards and tastes in mill design.
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LisT oF DOCUMENTS

Document 5.1 Lease, 28" July 1864. ‘Radcliffe to J. & J. Firth. 4343 sq. yards, with factory
at Mark Bottom’
Private property of Bradbury’s Fabrics

Document 5.2 ‘Conveyance, 11" October 1895. The Britannia Mills Company., in
liquidation (Creditors: The Queen’s Benefit Building Society, £ 7, 874-10-3)
to the Britannia Mills Co., Huddersfield, Ltd., incorporated 8" August 1895 -
the new company. Paid £1,146-7-10 (Deeds)’
Private property of Bradbury’s Fabrics



APPENDIX A: 6: DUNKIRK MiLL A205

DATABASE ENTRY:

NBR NUMBER:
NGR:
TOWNSHIP:
CiviL PARISH:
DisTRICT:
CounTy:
BRANCH:

PerioD:

Located in a remote, rural site to the north
of Oxenhope, Haworth, Dunkirk Mill was
probably established as a water-powered
worsted mill in the late eighteenth or very
early nineteenth century.  The mill
occupies flat ground between the Dunkirk
Beck and steeply rising ground to the north

and is located close to a small but self-

APPENDIX A
SITE DESCRIPTION : 6

DUNKIRK MILL

703

BFO62638

SE 0200 3519
Haworth (Oxenhope)
Keighley

Bradford

West Yorkshire
Worsted

Middle

- %

Plate6.1 Dunkirk Mill, Oxenhope, from the south

contained settlement clustered along the

Hawksbridge Lane (Plate 6.1). The mill is largely a rebuilding during the 1870s with later

alterations, including the addition of a steam plant and an extension for corn milling. Worsted

production was undertaken at the site until 1908 and the mill was then used to manufacture

spindle tape until 1972. The current owners, the Heaton family, have begun to re-use parts of

the ground-floor of the mill for the production of transmission ropes as part of ‘Bond-A-Band

Transmissions Ltd.’, but much of the building stands empty. The site comprises the main



APPENDIX A: 6: DUNKIRK MiLL A206

water-powered mill building, cottages, a mill extension and rooms associated with a steam plant

(Figure 6.1).

Although for much of the twentieth century the mill has not been used for the production of
textiles, the standing fabric has not been significantly altered, all of the principal phases of
construction are clearly discernible and many original features have survived. The mill is

therefore suited to archaeological study.

HisToRICAL BACKGROUND

The early history of Dunkirk Mill is unclear, but it seems likely that a mill was built at the site
in the late eighteenth or early nineteenth century. Previously the site seems to have been
occupied by buildings of a domestic character. A set of deeds dated 2™ February 1805
(Document 6.1) refer to ‘Dunkirk Croft’, which had passed into the ownership of James
Hartley, and record ‘one croft whereon an old cottage house formerly stood and on which a mill
or factory is now building’. Fourteen years later a further set of Deeds, dated 20" November
1819, (Document 6.2) refer to ‘that mill and buildings lately erected’ as well as ‘2 cottages and
a croft’. However, although the earliest reference to a mill is made in documentary sources
dating from the early nineteenth century, another set of deeds, dated 1798, record the making
of a watercourse at the site (Document 6.3). This raises two possibilities: either the
watercourse related to the improvement of the Leeshaw Beck, running through the site, for use
by other mills erected along its course lower in the valley, or, it relates to watercourses to power
a mill at Dunkirk Croft, which may have existed by that time or was planned for the future.
However, it is clear that by 1820 a mill and cottages stood at the site and it is therefore the case

that the character of the site has changed little since that time.

The Hartley family are recorded as owners of Dunkirk Mill for much of the nineteenth century.
A mill, warehouse and shop (probably a finishing shop or workshop) are recorded in the
Haworth Rate Books starting in 1831 with a rateable value of £17-12-19d and the owner
Bernard Hartley. Hartley B & Son are recorded as worsted manufacturers in White’s Trade
Directory, 1838 and at this time the mill was owned by Bernard and Sarah Hartley but occupied
by John Hartley, probably one of their sons. Bernard Hartley evidently died sometime between
1842 and 1851 for in 1851 the Haworth Valuation records the owners of Dunkirk Mill as James

and Bernard Hartley’s executors. The valuation also records a worsted mill, warehouse, water
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and steam power at the site. The
reference for steam power is

curious for no other mention is

made to a steam installation in

\-
Dunkirk M

[ Worsted)

the documentary record at this
date and the surviving

archaeological evidence, as well

810,

Plate 6.2 Extract from 1906 OS map showing first
that steam power was notused at  depiction of boiler and engine houses at the site

as cartographic sources, indicate

the site until the very late

nineteenth or early twentieth century (Plate 6.2). Furthermore, the next entry for the site in the
Haworth Rate Book of 1853 records a ‘factory, warehouse, dam, outbuildings and yard’ with
a rateable value of £29, with no steam plant mentioned. It may therefore be the case that the
earlier reference to steam power was a mistake, perhaps confusing Dunkirk Mill with another
local mill. Alternatively, an much less likely, it perhaps refers to an early steam installation for

which no evidence, archaeological or documentary, has survived.

The Hartley’s continued to own and occupy Dunkirk Mill into the late nineteenth century. In
the Haworth Rate Books of 1869 and 1875, James Hartley is recorded as owner of a factory and
warehouse at Dunkirk with a rateable value of £25 8s. However, the 1869 Rate Book records
Gawthorp and Bailey as occupiers, presumably indicating that space in all or part of the mill
was being let out at this time. In 1891, Joseph Dewhirst (or Dewhurst), cotton band
manufacturer and woolcomber, is recorded at Dunkirk Mill, Oxenhope (Slater 1891, 288).
Dewhirst was previously occupier of nearby Fisher’s Lodge Mill and the move to Dunkirk Mill
might represent Dewhirst having accumulated enough capital as a tenant to buy his own mill.
By 1901, Joseph Dewhurst is recorded at Dunkirk Mill, operating as a cotton doubler but
apparently not doubling yarn for weaving but rather for the manufacturer of double loop cotton
bands and spindle tapes for use in textile factories. In 1912, Mary Ann Dewhurst is recorded
as cotton doubler at the mill and production of spindle tapes continued at the site throughout
much of the twentieth century by members of the Heaton family, descendents of the Dewhurst’s
on the female side. Production ceased in 1972, but recently the Heaton family, members of
which still live at the site, have begun to re-use part of the ground floor of the mill for the
production of modern transmission bands for industry as part of the operations of ‘Bond-a-

Band’ Transmissions Ltd.
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ARCHITECTURAL HISTORY

There are four principal phases of building activity identifiable at Dunkirk Mill. The first three
phases are related to successive programmes of rebuilding, alterations and additions made to
the mill whilst it was still used for the manufacture of worsted products, whilst the last phase
is concerned with that period in the mills history when the site was used for the manufacture
of cotton loop bands and spindle tapes for power transmission systems within the textile sector.
Of these four phases, only phases 2 and 3 will be discussed in detail and analysed for the
purposes of this research. This reflects the fact that insufficient evidence survives from the
earliest phase whilst the final phase of activity at the site relates to that period in the mill’s

history when it was not used for the production of worsted products.

. PHASE ONE

The earliest phase of building activity at Dunkirk Mill is represented by the fragmentary
remains of a water-powered mill probably built in the early nineteenth century and parts of the

cottages attached at to the east end of the main mill building (Figure 6.2).

The remains of the early mill survive as the ground floor section of the west wall of the current
mill, and about four metres of return wall in the north and south walls, as well as the wheelpit
situated inside the west wall. Externally, these reused walls are of squared watershot masonry
with pecked tooling (RCHME 1987¢, 1) which contrasts with the watershot masonry with
channelled tooling used in the later, rebuilt mill. The wheelpit, located in an internal position
at the west end of the mill, was built of similar masonry, though the upper edge of each stone
had been dressed back to remove the true watershot effect. It is therefore probably also a
survival from the earlier mill. It was 1.10 by 6.60 metres, shortened at its north end by a later,
inserted wall, and was about 2 metres deep. Water entered from above ground floor level at its
north end, through a pentrough (above which was a small window), turned the wheel and then
flowed out of the mill through an outlet channel in the bottom southeast corner of the wheelpit.
The point at which the tailrace outlet flowed back into the Dunkirk Beck is no longer visible
for the area has become heavily overgrown. At the time of the RCHME report the wheelpit was
open and the outlet flow visible. Since that time the wheelpit has back-filled with concrete and

the only evidence for it is a change in the concrete flooring.
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Figure 6.2 Block Plan, Dunkirk Mill, Oxenhope, showing surviving pre-1870 fabric
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The size and type of the wheel is unknown,
although large blocks of stone in the lower
part of the ground floor west wall below a
mid-height internal ledge may relate to its
mounting (Plate 6.3). This suggests an
over-shot, pitchback or breastshot wheel.
Water flowed onto the wheel directly from
the mill dam to the north west and the flow
was regulated by a simple iron sluice
which has survived in situ (Plate 6.4). The
mill pond and associated watercourse must
be those features recorded in deeds dated
1798 and the close relationship of the mill
pond to the mill suggests that the first mill
on the site was probably built at the same
time as the watercourses. The present
owner is led to believe that the sluice, head
race and mill dam were constructed at the
expense of a number of local mill owners
as part of the management of water in the
Beck and to facilitate power to a number of
mills lower down the valley (Heaton Pers.
Comm. 2003). The mill pond is partly
built into the hillside to the north and to
the east and south its sides are constructed
of stone and earth embankments. Mid-
nineteenth century maps indicate that the
cast end of the mill pond originally ran
obliquely SW-NE. It now runs closer to N-
S and the building of a late nineteenth

century extension to the rebuilt mill

Plate 6.3 The presence of a mid-height ledge may
reflect the position of the mounting of the
waterwheel. Water flowed from the top right of
the picture, onto the wheel and then exited
bottom left into the tailrace

R e X L NS

Plate 6.4 Iron sluice apparatus controlling water
into the pentrough survives in situ

R

Plate 6.5 Te tailrace travels a distance of ¢.50m
from upstream and hugs the contours of the
hillside to the north and west of the mill (right)

probably occasioned this change (RCHME 1987c, 2). The mill pond is fed by a long head race

that hugs the contours of the hillside, running a distance of some 50 metres to the Dunkirk Beck

beneath the Leeshaw Reservoir (Plate 6.5). At that point, ironwork survives from a sluice gate
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controlling the flow of water into the headrace. The Dunkirk Beck was once known as

Leeshaw Water, but following the construction of the Leeshaw Reservoir in 1879 by the

Bradford Corporation (Www.yorkshire.com/web/RecDist.nsf/Leeshaw?OpenpPage; 30/07/04)

some 100 metres upstream from the mill, the beck below the reservoir was renamed the Dunkirk

Beck (RCHME 1987c1), perhaps taking its new name from Dunkirk Mill. However, the

construction of the reservoir does not appear to have affected the provision of water to Dunkirk

Mill, which continued to be water-powered into the early twentieth century.

Archaeological evidence at the site
indicates that the cottages (now a single
dwelling) at the east end of the main mill
building survive from an early phase of
activity at the site and may pre-date the
production of textiles at the site (Plate 6.6).
At the junction between main mill building
and the cottages in the south elevation
there is a ragged straight joint, seven
courses of masonry forming an unbroken straight joint
at first floor level which lines up with the inner east wall
of the mill, and differences between the masonry used in
the mill and the cottages (Plate 6.7). This evidence
indicates that the western end of the south elevation of
the cottages incorporate masonry which predates the
rebuilt mill. The unbroken straight join may indicate
that the early mill was of only one storey, or,
alternatively and less likely, the straight join may once
have been one side of an upper floor window (RCHME
1987¢c, 2). Whether this window belonged to the early
mill or to a cottage demolished in order to allow
construction of an enlarged mill in the late nineteenth
century is unknown. The latter interpretation is
supported by the existence of a blocked fireplace at first
floor level in the present mill (RCHME 1987c, 3), a

feature apparently not associated with the rebuilt mill

Plate 6.7 Strafght joint between mill
and cottages
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and perhaps a vestige of a domestic building on the site; this feature is no longer visible.

o PHASE TwoO

During the late nineteenth century the earlier mill was rebuilt, most probably d during the
1870s. The reasons for the rebuilding are unknown, but if the cottages were once larger (see
above p212) it may have been the case that there was a need to increase productivity at the site
by erecting a larger mill which incorporated the earlier wheelpit but necessitated demolition of
some of the adjoining domestic accommodation. The RCHME have suggested that the
rebuilding dated to the 1870s when ownership of the site changed to the Joseph Dewhurst. This
is consistent with documentary evidence that indicates that Dewhurst had previously been a
tenant at another local mill, Fisher’s Lodge Mill, until 1884, and then bought Dunkirk Mill,
perhaps rebuilding it as part of the expansion of his own manufacturing concern. However,
James Hartley is recorded as owner of Dunkirk Mill in 1875 and the earliest secure date for
Dewhurst’s ownership of the site is in 1891. This would suggest that Dewhurst undertook the
rebuilding of the mill between 1884 and 1891.

However, as Dunkirk Mill and the Hartley’s are not found in either the local trade directories
or Rate Books after 1875 it is possible that they were responsible for the rebuilding during the
late 1870s and that during this time the mill was not operating as a factory, perhaps because it
was being rebuilt. Perhaps the rebuilding was undertaken prior to the sale of the site in order
to secure a higher price for the property, or the rebuilding proved more expensive than
anticipated and the sale of the site by the Hartley’s was a response to financial difficulties.

Alternatively, Dewhurst may have been re-building the from 1875 whilst continuing to occupy
Fisher’s Lodge Mill in order to cause
minimal disruption to production by his
firm. Either way, this would suggest a date
for the rebuilding of Dunkirk Mill in the
late 1870s.  Given the documentary

evidence available, this date seems most

likely.

The rebuilt mill (Plate 6.8; Figure 6.3) was e ahi Lt
eight bays long, of two storeys with an Plate 6.8 Dunkirk Mill, as rebuilt in the 1870s
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APPENDIX A: 6: DUNKIRK MiLL A215

attic and incorporated the masonry and
wheelpit of the earlier mill at its west end.
The incorporation of these features
indicates that it was desirable to retain the
original power source, perhaps out of

financial considerations or because of the

potential difficulties of changing the

: Plate 6.9 The blocked door on the far right
exception of the incorporated masonry formed the original entrance to the mill when
rebuilt.

existing system of watercourses. With

from the earlier mill and some reset stones
between the first floor in the west
elevation, the rebuilt mill has walls of watershot masonry with channelled tooling (RCHME
197a, 2). All openings have rectangular lintels with fine diagonal tooling, except for the two
first floor windows in the west wall, which have slightly narrower reset lintels with vertical
tooling between tooled margins, probably reused from the earlier mill. The door at the west end
of the south wall, which has a lintel like the latter type, was probably inserted at the time of
rebuilding and was probably the original main entrance to the mill (Plate 6.9). A door in the
penultimate western most bay of the south wall was originally a window, later converted into
a doorway and then blocked again (and recently unblocked!), whilst the door at the east end of
the same elevation was built as a window and opened into a door at a later stage. The north and
south walls have individual ground floor and continuous first floor window sills, and

rectangular gutter brackets. The roof is of stone slates (RCHME 1987c, 2).

Although the wheelpit was a survival from
the earlier mill it is unclear whether the
original water wheel was reused or a new
one inserted. A masonry pier built along
the northern edge of the wheelpit may be

contemporary with the rebuilding of the

mill or may be a later insertion (Plate 6.9). 1
Plate 6.9 Inserted masonry pier at northern end
curve taken out of it for the passage of a  of former wheelpit

Either way, the pier is vertical with no

wheel. If the original wheel was reused in

the later mill it must have been of sufficiently small diameter to pass this pier; alternatively, a
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smaller wheel was inserted. Another possibility is that the pier post-dates the use of a
waterwheel at the mill but as it partly supports the remains of the pentrough, set in the lower
half of an opening in the first bay from the west of the north wall, this is unlikely. The position
of the pentrough implies either an overshot or breast shot wheel, which, particularly in the case
of the latter type of wheel, must have risen into the first floor of the mill and was probably
screened off from the main working area at that level (RCHME 1987c, 2). No evidence of a
partition survives, presumably reflecting its ephemeral nature, and the replaced floorboards at
the west end of the first floor are a modern feature and are not evidence for this area once

having been opened through two storeys.

At ground floor level it is likely that the wheel was separated from the rest of the mill by a wall,
and scars in the north wall and inserted modern steel joists to support the first floor would
support the former existence of such a physical division. Access to the wheelpit, for
maintenance, must have been from within the ground floor as there is no evidence for a
doorway in the exterior walls. The position of an internal door is impossible to reconstruct now
that the division between wheelpit and ground floor has been removed, but the easiest access
to the wheelpit would have been from the south end because of the pentrough to the north and
wheel bearings in the middle (see Figure 6.3). It seems likely that the wheelchamber narrowed
at its southern end allowing a door on an angle immediately north of the original entrance to
the mill. The wheel bearings and gearing taking drive from the wheel could have been located
at the north end of the chamber where wall scars indicate it was wider, about twice the width

of the wheel.

The interior of the mill has been altered, particularly since the RCHME visit in the mid-1980s,
largely reflecting the desire to continue to use the mill for modern process (Heaton pers. comm.,
2003). The ground floor has pine cross beams upon which tongue groove floorboards sit
directly; there are no joists (RCHME 1987c, 2). At first floor level the original roof structure
has been altered by truncating the tie beams at their edges in order to allow the insertion of
crossbeams about half a metre below the position of the original tie beams (Plate 6.10). In its
original form the roof had tie beams, principals with a collar, three trenched purlins and a ridge
piece. The principals have a second member between the short lea and collar, giving in effect
a diminishing principal. Iron bolts with screws secured the tie beam to the principal, and collar

and purlins to principal. When the tie beams where cut back the inserted cross beams acted as
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tie beams and short pieces of timber were

placed between the cross beam and

original tie beam to ensure some integrity
between the new and old roof structure.
All but one of the crossbeams have been

removed, but that which remains retains

evidence for joists and indicating the

: i

presence of a former attic floor. ’ ;
roof trusses

Plate 6.10 Altered
Photographs taken during the 1980s by the

RCHME show skylights in the roof, one in each bay and located near to the apex of the roof;
these have since been removed but are evidence for the lighting of the attic storey. A small
window high in the west gable would also have lit the attic. No evidence for access to the attic
survives, probably removed when the roof structure was altered, but was probably by a wooden
stair. More recently, in about 1984, the roof structure was strengthened with inserted steel

members in order to counteract the spreading effect of the roof caused by the missing original

tie beams (Heaton pers comm. 2003).

Access between the ground and first floors
is currently by a stair rising against the
inside of the east wall. It is of a basic
wooden construction and supported by a
joist running between the eastern most
cross beam and the east wall (Plate 6.11).

The treads have recently been replaced

Sy T 2003, < s mot Plate 6.11 Wo tazr c;t Ieast end of thé
necessarily the original access to the first ;77

floor since it rises against a blocked stone

fireplace on the first floor (RCHME 1987c¢, 3). However, the stair rises immediately in front
of the inserted doorway at the east end of the south wall and it may therefore be contemporary

with that alteration. Ifnot in this position, then the means of access to the first floor is unclear

as there is no other evidence to suggest an alternative means of access (RCHME 1987c, 3).

The interior walls of the mill were rendered during the 1980s but in one area the render has
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been removed, allowing their original
appearance to be viewed. In these places
the archaeological evidence suggests that

the walls were whitewashed masonry

(Plate 6.12). The original floor, now

largely replaced by concrete, survives in

part at the east end of the ground floor of

e =2

-

Plate 6.12 Original whitewashed masonry
The existing windows have wooden revealed beneath later rendering

the mill in the form of stone flagstones.

frames, forming twelve lights; none of the

windows have openings. Though not necessarily original there is no evidence for them having
been replaced. On the ground floor there were originally 10 windows, with windows in the
north and south walls. As the ground level rises steeply to the north of the mill there was a
retaining wall built to the north of the mill so that windows could be provided at ground floor
level in this elevation of the mill and one is apparently shown on the local 1853 Tithe Map
(Doucment 6.4). On the first floor there were at least eleven windows, though the evidence for
the fenestration on the north wall has been removed by later alterations. On the first floor there
is also a small window in the west gable, and a further two windows at first floor level in the

west wall.

Evidence for the means of power
transmission at Dunkirk Mill is slight. At
the time of the RCHME report on the mill,
recesses were visible in the inner west
wall, one central at ceiling level, blocked
with modern red brick, and another lower

and at the south end with an wall box

b e Mot e

within it. Whether these recesses related il”‘lafé’ 6 13 Surehaing bolt Aoles for Tangers
to the waterwheel or the steam engine was  supporting horizontal line shafis at ground floor
not established (RCHME 1987¢, 3). The levé!

central box was found to line up with holes

for brackets or hangers to support the drive along the centre of the ground floor and which are
still visible. This indicates that a series of brackets, or hangers, were bolted to the side and

underneath of each timber, running centrally the length of the ground floor. These brackets
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would have supported a line shaft. The wall box at the south end of the inner west wall had next
to it a bracket to support a drive, which probably led to the first floor (RCHME 1987c, 4).
Although the wall boxes have not survived, the bolt holes for the hangers are still visible (Plate

6.13).

On the first floor, the surviving cross beam
that supported the attic floor shows further
evidence for brackets supporting a line
shaft, situated just under a metre from the
inner south wall (Plate 6.14). Prior to the

rendering of the walls, this related to a cast

iron wall box in the south end of the east

wall. The RCHME also noted a mount in

Plate 6.14 Outline and bolt holes fof hanging
the northern part of the east wall at attic  bracket supporting line shafting at first floor
level and suggested that this may be level
evidence for power transmission in the
attic floor; it may however, also relate to the adjacent taking-in door in the mill extension below
(RCHME 1987c, 4). The nature of evidence for power transmission at the first floor is different
in size and style to that on the floor below and may indicate that they are of different dates.

However, it may also reflect that the shaft on the first floor was of a different size to that below,
and that they are contemporary. Given that the rebuilt mill was initially used for worsted
spinning, and later for combing, cotton doubling and band production, the different size of the
line shafts may reflect the powering of different process on each floor of the mill, or successive

systems of power transmission suited to the different processes undertaken at the mill over

time.

Given the insubstantial nature of the evidence for power transmission it is difficult to
reconstruct the way in which the mill was powered or precisely to which phase of structural
activity each systemrelates. However, the evidence for line shafting at each level was certainly
in place when the turbine was operating (Phase Four) for the present owner recalls rope drives

leading from the turbine to each line (Heaton pers comm. 2003).

The overall impression is of a small stone water-powered powered mill, which did not stand

out in the local landscape. In many ways the mill, though dating to the mid-late nineteenth
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century, is characteristic of an earlier mill and this is likely the result of the rebuilding in the
late 1870s having closely followed the form of the early nineteenth century mill that it

replaced.

. PHASE THREE

Between the the late nineteenth and early twentieth centuries a number of alterations were made
to Dunkirk Mill (Figure 6.4). These included the construction of a mill extension, and an
attached engine and boiler house with chimney. Map evidence indicates that these additions
had been made by 1906 (see Plate 6.2) but dating them more closely is difficult as no further
historical evidence concerning their construction has been found. Archaeologically, the three
structures are stratigraphically later than the rebuilt mill but stylistically are similar and may

therefore have been constructed soon after the mill was rebuilt.

Sometime after the rebuilding of the main
mill building in the 1870s and before 1906
(on the basis of map evidence) a six bay
long, two storey building with attics was
added to the north side of the mill (Plate

6.15). Because of steeply rising ground

level the ground floor of the extension is

dug into the hillside and has no windows to Plate . 5 i il extesi‘ (right) rém the
the north or west. It was built within northeast

retaining walls that had originally formed

an open area to the north of the earlier mill. At ground floor level the extension is smaller than
at first floor level and has an angled west wall where it is built up against the mill pond,
presumably a measure designed to allow retention of the embankment at the east end of the mill
pond. To the south the ground floor borrowed light from the main mill and what had been the
northern windows of the main mill were left in position and glazed. A wide modern opening
at the east end of the north wall of the main mill, with steel lintels, has removed evidence for
an earlier doorway which was fashioned out of the eastern most window in the north wall. This
modern opening occupies the position of two former windows and the surrounding masonry

made good with modern red bricks. The northern extension was also accessible from the east

— a wide doorway at the south end of its east wall leads to a small yard, now covered, and
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various outbuildings behind the cottage.

Stratigraphically the extension is later than the main mill building for it butts to the earlier
structure at its west end, and the east wall butts up to the cottage wall at ground floor level and
continues upwards at first floor level as a ragged straight-joint. However, the form of the mill
extension is similar to that of the main mill. It has watershot masonry with channelled tooling
similar to the main block, as well as rectangular gutter brackets and a stone slate roof.
Furthermore, the cross beams on the ground and first floor are similar, the six windows on the
first floor are identical, and according to the RCHME report the roof trusses, recently replaced
with steel trusses, were of the same form as in the main mill. These similarities suggest that the

extension was built soon after the main mill and perhaps by the same builder.

At first floor level the relationship between
the extension and the main mill building is
difficult to establish for the dividing wall
(the original north wall of the main mill
building) has been removed and replaced
with modern brick piers supporting the

roof structure. However, the footprint of

the wall survives at floor level and it is

Plate 6.16 Footprint of former first floor
clear that a doorway was made out of the  doorway between main mill and mill extension

second window from the east in the north
wall of the main mill (Plate 6.16). The

original walls and windows must therefore

have been retained, as at ground floor

level, providing borrowed light for the
extension. The extension itself was lit by

windows in the north and east walls, those

in the north wall being of an identical

=

SR z e T N
character to those in the main mill. Inthe Plate 6.17 Taking-in door to first floor of mill
extension which originally opened on to an open

cast wall are two windows and a taking-
yard

door, with a trapdoor in the floor behind it.
This arrangement has been altered at some time, revealed on the exterior elevation, and the

height of the taking-door was once greater than it is now (Plate 6.17). In both the east and west
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gables are small square windows, both now blocked. This indicates the possible existence of
an attic in extension and skylights in the roof may have provided additional light, as in the main
mill building. However, the replacement of the roof trusses and re-slating of the roof has

removed any evidence for these.

Documentary sources indicate that the extension was added to provide facility for corn milling,
which continued until the Second World War — at that time a turbine was powering line
shafting and a half-twist belt to drive the millstones (RCHME 1987c, 3). The specialised
function of the building probably accounts for the degree of separation between the extension

and the main mill when first built.

The buildings added to the southwest corner of the main mill, comprising engine house, boiler
house and chimney, are although shown on maps by 1906 no specific reference to them has
been found in the documentary record. They may be contemporary with the mill extension to
the north and together may represent an overall enlargement of the site and its power capacity
and perhaps reflecting the change of use of the site from worsted production to the production
of cotton bands and spindle tapes or the need for additional power flowing the addition of corn
milling to the site. Alternatively, they may predate the northern extension and may have been
built directly after the main mill was built and therefore be associated with the last few years

of textile production at the site.

The individual function of these buildings is hard to ascertain and there are no obvious
architectural features indicating which of the structures was used as an engine or boiler house.
The present owner refers to the building along the west side of the main mill as the engine
house (Heaton pers comm. 2003 ) implying that the thinner building returning along the western
part of the south front, with attached chimney, was the boiler house. This arrangement would
allow power from the steam engine to be delivered to the mill from the west end, in much the
same way as with the waterwheel. It is not known whether the steam engine and waterwheel
operated together, perhaps powering different processes, but on balance it would appear that
steam power replaced water-power at the site only to be supplanted by power from a water

turbine positioned in the original wheelpit.
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The engine house (Plate 6.18) is of several
builds and in several places there are ill
surviving straight joints. This indicates
successive rebuilding or alteration during
the twentieth century. Three windows

from the west and a single window from

the south lit the engine house. External Y i :
&?ﬂ‘ % .\'/,}flo’ // v

Plate 6.18 Engine house viewed from the west

access was from a blocked doorway in the
south elevation (Plate 6.19). At the north
wall of the engine house there is a large
recess and this may have been built in
order to provide room for a flywheel or
gearing of some sort allowing drive to
transmitted into the main mill on much the
same alignment of the centre axis of the

waterwheel. This would suggest that the

%,

uth elevation of engine house with

the installation of the steam engine, as its 07iginal doorway, now blocked, to left of the
window

waterwheel had been removed following Plat‘6. So

presence would have compromised the
system of power transmission from the engine. The engine house originally had a pitched roof,
but this has been replaced with a modern flat roof; the walls are mainly of watershot masonry
but some channelled tooling included in the structure may
have been derived from the walls of the main mill when
alterations were made following the construction of the mill
extension to the north (RCHME 1987c, 3). This would make

the steam installation later than the mill extension.

The boiler house, which in recent times housed a small diesel
engine to power the mill (shown on RCHME pictures of the
mill in the 1980s) and attached chimney are of squared
rubble are later than the engine house, and there is a ragged
straight joint between the two buildings in the south
elevation (Plate 6.20). The chimney, of square-section with

Plate 6.20 Boiler house and
a tapering shaft over a square base, is bonded into the boiler  chimney from the east
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house in the wall to its west, but has a straight joint with the wall to the east. This suggests that
the boiler house was extended to the east, and these alterations probably date to phase four (see
below). Therefore, the boiler house, which would have been half'its original size, was probably

built as part of the engine house with access to both rooms from the south.

The building of the engine and boiler houses would have blocked the original entrance to the
mill at the west end of the south elevation of the main mill. This doorway, which was recently
blocked with modern concrete blocks, was probably left open, providing internal access to the
power plant from the mill. However, the loss of an external entrance to the mill evidently
necessitated the creation of a second doorway in what had previously been a window, at the
east end of the south wall of the main mill, which still forms the principal entrance to the mill.
Cartographic sources and a surviving section of wall to the south of the chimney, indicate the
presence of a further building southeast of the power plant, added between 1906 and 1934.

This may have been used as a coal store.

. PHASE FOur

This phase is concerned with alterations made to the mill after it had ceased to be used for the

production of worsted products. It is therefore of only minimal interest to this research.

Sometime after the engine and boiler house had constructed the boilerhouse was extended to
the east. Although this alteration is not obvious on maps, a straight join between the east
extension and the chimney reveals the sequence of construction. The extension, which was
built across one bay of the main mill and covered an original window in the south wall, has
windows in its south and east walls and a doorway from the east. Recently, the window into the
main mill has been removed and opened into a new doorway, the original doorway in the next
bay west having been blocked. The reason for the extension of the boiler house is unclear but
it may have been constructed of stone taken from a building to the south of the boiler house,
which is shown on maps between 1906 and 1934 (see above) This would roughly date the

boiler house extension to post-World War II.
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When the steam engine was removed from the mill is unknown, but within living memory
auxiliary power was provided by a small diesel engine housed within the boiler house. Power
was also provided during the twentieth century by a water turbine inserted across the northern
end of the wheelpit. It was common, during the late nineteenth century, that many mills
installed a water turbine either in place or as a supplement to their waterwheel, due to the
increased efficiency of that type of power source (Giles and Goodall 1992, 132). At Dunkirk
Mill, the position of the turbine precludes the
possibility that the turbine and waterwheel co-
existed, though the steam or diesel engine may

have run in conjunction with it.

The turbine, a Francis turbine with angled blades
to direct the water, was made by Warburtons of

Halifax (Plate 6.21). Although now removed to

Halifax Industrial Museum, at the time of the

<.

Plate 6.21 Water turbine at Dunkirk Mill
prior to its removal (Giles and Goodall
1960s, and retained fittings to drive belts 1992, 135)

RCHME inspection in the 1980s, it was still in

situ; it was reported to have been in use until the

to a electricity generator, and ropes, one
per floor, to machinery operated by line
shafts on both floors of the mill (RCHME
1987c, 3). The only evidence for the
turbine surviving is to be found on the first
floor where a large iron pipe, c. 0.5 metres

in diameter, enters the mill through a

masonry pier in the north west pier (Plate

. Plate 6.22 Large diameter pipe which formerly
6.22). The pipe is angled down towards  fed water into the water turbine below

the ground floor and the original

arrangement of the pipe and turbine shows the pipe entering the back of the turbine and water
being carried away through a further pipe into the former wheelpit. On the exterior, the point
at which the pipe took water from the mill pond is marked by the original sluice apparatus
which served the earlier waterwheel and a window which is not visible on the interior. The
blocked window lies, at least partly, behind an extension of the stone pier observed at the north

end of the wheelpit on the floor below. This upper section of the pier must therefore postdate
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the window and the window must have lit the original wheelhouse with the pentrough entering

directly below it.

PROCESS RECORDING

Little is known about the processes at Dunkirk Mill
but when it was rebuilt in 1870 (Phase 2) it was
intended as worsted-spinning factory (Plate 6.23).
Given the small-scale of the site it is unlikely that
any processes other weaving were employed at the
site and preparatory processes like combing were
probably undertaken at another site or even at a

domestic level in the surrounding area.

The movement of materials and goods around the
site was based on a linear spatial structure (Figure
6.5; Table 6.1). Materials entering the site followed
a linear progression through the site and, in the
absence of any internal hoists or trapdoors and
external taking-in doors, they would have to have
been carried through each successive floor. The

second floor working area in the attic (space 4) was

RAW MATERIALS IN YARN OUT

N/

Plate 6.23 Processes, Phase Two,
Dunkirk Mill

therefore located in the deepest part of the complex and did not integrate movement around the

site (reflected in its high RA value of 1.000). However, the RA values for the complex are

somewhat misleading for they imply that the space which integrated movement around the site

as a whole was the ground floor working space (space 2; RA value of 0.333). However, this

value and syntactic property merely reflects its physical position in the site and the fact that out

of the five spaces it is located in the very centre of the complex. This is entirely typical of a

linear spatial structure. In terms of the movement of materials and goods the spatial structure

did not allow for the easy flow of processes, materials or goods.
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Table 6.1 Quantified values for Phase Two ‘materials/goods’ gamma map
SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS
X 1.000 1 3 0.500 2
1 0.500 2 4 1.000 1
71 0.333 2

Mean RA: 0.666 RR of Complex: 0

The introduction of steam power and cormn RAWMATERIALEIN  YARNOUT
s i o8 . «

milling at the site in Phase Three did not have \ /

a significant affect upon the layout of

processes at the site (Plate 6.24). The mill

"

yard remained at the heart of the movement of
materials and goods around the site and the

addition of corn milling facilities was simply

‘tacked-on’ to existing production at the site.

This is also evident when the movement of

materials and goods is plotted as a gamma

map (Figure 6.6; Table 6.2). Plate 6.24 Processes, Phase Three, Dunkirk
Mill
Table 6.2 Quantified values for Phase Three ‘materials/goods’ gamma map
SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS

X 0.429 1 4 0.429 1
1 0.143 5 5 0.238 2
2 0.286 2 6 0.333 3
3 0.190 4 7 0.570 1

Mean RA: 0.327 RR of Complex: 0.500

The central role of the mill yard is emphasised by its low RA value (0.143) indicating that it

was the space which integrated movement around the site. This reflects the fact that this space
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had the most number of neighbours (5) and communicated directly with 3 of the main working

areas in the mill (spaces 2, 3 and 5).

Although set aside for the purpose of milling corn, the spaces in the mill extension (spaces 2
and 5) do not occupy a distinct part of the complex. This reflects the fact that they had good
access to other spaces in the complex and were serviced by their own doorways and taking-door
at ground and first floor level. This lack of distinction probably arises because of the small-
scale of the site and the fact that the small number of workers were probably responsible for

supervising spinning and milling machinery.

The boiler house is shown as an isolated space on the periphery of the complex and has one of
the highest RA values of the entire complex (0.429). This reflects its function and the fact that
it was directly involved in the milling or corn or the production worsted yarn.

AcCESS ANALYSIS

Access analysis of Phase Two, Dunkirk Mill, reveals a basic, tree-like structure (Figure 6.7;
Table 6.3)

Table 6.3 Quantified values for Phase Two ‘workforce’ gamma map
SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS
X 0.600 1 4 0.533 1
1 0.267 3 5 0.400 1
2 0.600 1 6 0.733 1
3 0.200 3

Mean RA: 0.476 RR of Complex: 0

The space responsible for integrating the complex as a whole is space 3, the ground floor
working space. It was from this space that the majority of other spaces in the complex were
accessible. However, this is more of a reflection of the basic physical layout of the mill than
a strategy for controlling the movement of workers. Because each successive floor in the mill

was only accessible from the floor below, the ground floor was naturally going to play an
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Figure 6.7 Phase Two: Gamma map of the movement of the workforce
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important role in movement about the site. The lack of any of any particular spatial evidence
indicating a desire to control movement about the site is also a reflection of the mill and the
minimal number of spaces within it. Therefore, and as a consequence of the small-scale of the
site, the number of workers employed in the mill would have been few and therefore the onus

on controlling a large workforce was removed.

The construction of a steam plant and mill extension at the site (Phase Three) resulted in only

slight changes to human movement around the mill (Figure 6.8; Table 6.4).

Table 6.4 Quantified values for Phase Three ‘workforce’ gamma map

SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS
X 0.327 1 6 0.164 4
1 0.145 5 7 0.345 1
2 0.327 1 8 0.345 1
3 0.109 5 9 0.218 3
4 0.291 1 10 0.400 1
5 0.236 2 11 0.400 1

Mean RA: 0.276 RR of Complex: 0.214

Ata general level, the spatial complex gained a number of rings and these reflected new means
of access from the ground floor of the mill (space 3) to the steam plant (spaces 6, 7 and 8) and
the ground floor of the mill extension (space 5). However, the ground floor working space in
the main mill (space 3) remained the space that integrated overall movement around the mill

and was at the heart of the tree-like structure upon which the complex was based.

The gamma map of Phase Three is also of interest because it shows the steam plant (spaces 6,
7 and 8) in a distinct part of the complex. This would imply the segregation of workers
maintaining the boilers and engine from other workers at the site but at Dunkirk Mill it seems
unlikely that any particular worker would have had such a responsibility and the relative
isolation of this part of the complex is therefore more of a reflection of their physical position
at the site. Similarly, the cottage (space 2) is isolated from the complex as a whole which is

typical for a domestic dwelling on an industrial site.
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PrROCESS RECORDING AND ACCESS ANALYSIS: DIscussIioN

Process recording and access analysis of Dunkirk Mill has revealed the very basic spatial
structure of the mill regarding both the movement of workers and materials and goods. This
is a reflection of the overall size of the site and the minimal number of workers probably
employed as well as the small-scale of production which meant that the volume of raw
materials and finished goods moving about the site was little. Therefore, the spatial structure
of the mill did not necessarily need to facilitate the easy movement of goods or to exert control

over workers.

ARCHITECTURAL SUMMARY

The architectural character of Dunkirk Mills does not fit an establish pattern of middle period
mill architecture. The mill is severely plain and does not feature any architecture motifs,
classical or otherwise. This absence of architectural detailing is most probably a reflection of
the physical remoteness of the site rather than any economic choice on the part of the builder.
The scale of operations was probably such that the mill worked in conjunction with another site
or served a limited, perhaps local, market. The number of visitors to the site, in particular
business clients, would therefore have been minimal. Consequently, the mill was built in a

modest, utilitarian fashion.
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LisT oF DOCUMENTS

6.1

6.2

6.3

6.4

Deeds, Hartley to Hartley; ‘Memorial of Indenture, 2™ February 1805’
WYAS ER 727 914

Deeds; ‘Memorial of Indenture, 20" November 1819’

WYAS HC 246 250

Deeds; 1798

Personal property of Heaton Family

‘Tithe Map of hamlet near Oxenhope, 1853’

WYAS Leeds, Farrer & Co. (58), 1853
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APPENDIX A
SITE DESCRIPTION : 7

PeECKET WELL SHED

DATABASE ENTRY: 1712

NBR NUMBER: BF062228
NGR: SD 9975 2969
TOWNSHIP: Wadsworth
CiviL PARISH: Wadsworth
DisTRICT: Calderdale
COUNTY: West Yorkshire
BRANCH: Cotton

PerioD: Middle

Situated on hillside site in the hamlet of
Pecket Well, on the edge of the moors
above Hebden Bridge and the Calder
Valley, the Pecket Well Shed was built as
a speculation in 1858 by the Pecket Well
Weaving Shed Co. Ltd (Plate 7.1; Figure

7.1). The site comprises a steam-powered _

= % ; #
weaving shed, with later extensions, a pjate 7.1 Pecket Well Shed, Wadsworth (Giles
storeyed sizing place, warehouse, offices, @nd Goodall 1 992, 111)

engine and internal boiler houses and other
miscellaneous buildings. It has two reservoirs and associated cottages, and all buildings are

built of local stone.

The site is particularly suited to archaeological study for few changes have been made to the

original fabric. Furthermore, measured survey of the site carried out by the RCHME exists and
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was made available for this research, augmented by a new photographic record of the site. The
site is of interest as a middle period specialist cotton weaving shed and although much of the
original 1858 building was destroyed by fire in 1873, it was immediately rebuilt and therefore

the rebuilt site still reflects middle period mill building.

HisTORICAL BACKGROUND

The Articles and Memorandum of Association of the Pecket Well Weaving Shed Company
Limited, published in March 1858, record that the purpose of the company was to contract for
and purchase land on which to erect ‘a Power Loom or Weaving Shed or Sheds and other
buildings in connection therewith’. The site was to be provided with steam power, other
machinery and gear, dams, reservoirs and water privileges, ‘and to let the same either altogether
or as room and power, in small or large portions or sections, and either one or more person or
persons’. It was also considered that, if thought advisable, parts of the building might be used
for spinning and manufacturing ‘or such other business or employment as the said erections are,

or may be, adapted to’.

The company was registered on 5" April 1858, under the Joint Stock Companies Act of 1857
(Document 7.1), and upon the publishing of their prospectus in April 1958 (Documen?7.2),
which included the same wording as the Articles of Associations, shares of £3,000 or upwards
had already been taken of the nominal capital of £5,000. The remainder of the shares must have
quickly been taken, for on 8" January 1859 a ‘large power loom weaving shed and premises
...recently erected by Pecket Well Weaving Shed Co. Ltd. was advertised for sale. It was
described as having a 20 horse power steam engine, a 35 horse power boiler, main and cross
shafting, being 33 yards long, 30 yards broad, and capable of holding about 270 looms
(RCHME 1988b, 1). The shed was built on land bought from William and Mary Bancroft; the
Bancroft family had been cotton manufacturers in the Wadsworth area in the early nineteenth
century, but by 1853 William Bancroft was recorded as a relieving officer (RCHME 1988ba,
1). A draft indenture refers to the land only, but one dated September 1858 also refers to the
Bancroft’s messuage of Willcroft, a barn and three cottages, and some 18 acres of land
(Document 7.3). The exact relationship of these buildings to the present site is unclear, but it
is likely that the cottages referred to in the indenture are probably those that still stand along

the road frontage.
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In 1861, the firm of John Wilcox [sic] and Sons, cotton manufacturers, occupied Pecket Well
Shed and in 1862 the Wilcock’s, namely John and his sons William and Thomas bought the site
from the Pecket Well Weaving Shed Co. Ltd. It therefore seems that the shed was never let on
a room or power basis. John Wilcock died in 1866, and in 1871 his son William is recorded
as a cotton manufacturer employing 240 people. In 1873, a newly erected sizing house is
recorded as being burnt down, and the shed is reported to contain 600 looms; by 1879, the
number of looms had increased to close to 690. The increasing number of looms would have
required extra workers and a greater working area, and it is clear that by 1873 the shed had been
extended to the northeast. Certainly expansion had taken place at the site in 1871, for that was
when the building destroyed in the 1873 fire is recorded as being constructed. The replacement
buildings was of four storeys and used as a sizing place, incorporating a stable, office and
drying room. The fire destroyed some 225 warps and apparently the boiler and engine installed
at the site, but it did not spread to the weaving shed or warehouse (Document 7.4). The cost
of the fire was estimated at £11,318: building £1,400; warps £8,718; boiler and engine £800;
flour etc, £400. No documentary evidence survives detailing the necessary rebuilding after the

fire.

By the time of the fire it is possible that William Wilcock was running Pecket Well Shed by
himself for Thomas Wilcock was known to be involved with the cotton manufacturing and oil
merchanting business at Scar Bottom Mill (BF062691) and Square Shed (BF062691), both
in Sowerby. In October 1885, and upon the dissolution of the partnership of William, John and
Frank Wilcock, Thomas’ executors, as cotton manufacturers at Pecket Well and cotton
manufacturers and oil merchants at Scar Bottom Mill and Square Shed, Sowerby. Thereafter,
William Wilcock ran the Pecket Well business alone and John Wilcock managed the mills in
Sowerby. In 1888, William was named managing director in the Memorandum and Articles
of Association of the Wilcock Patent Cord and Calico Manufacturing Co. Ltd, which in 1892
acquired the Pecket Well Shed. In 1906 the company was taken over by The Norden Cotton
Co. Ltd. of Brown Street, Manchester. The Norden Co. Ltd. changed its name to Cords Ltd.
in late 1906, and in 1922 that company bought land adjacent to the ‘Pecket Well Mill’. Pecket
Well Mill then passed into the ownership of M. Chapman and Sons (Textiles) Ltd. (now known
as ‘The Chapman Group’), specialist weavers of fustians, corduroys, moleskins and allied
fabrics (RCHME 1988b, 2). Production continued at the shed until the late 1980s when 96

looms were still in operation, one of which remains at the rear of the shed. The Chapman
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Group were using the site for the storage of textiles at the time of this research but in Spring

2005 work began to convert the site for residential use.

ARCHITECTURAL DESCRIPTION

There are three principal phases of structural activity at the site but only the later two are well
represented at the site. Phase One represented the site as built in 1858, comprising a weaving
shed, engine house, boiler house, ‘and other buildings’. However, following the fire in 1873
most of the buildings associated with the phases, with the exception of the engine house and
weaving shed were destroyed. Phase Two therefore represents the site as built in the early
1870s and Phase Three subsequent additions and alterations in the late nineteenth century. Of
these phases, only Phases Two and Three are of interest here (Figure 7.2) on account of the
survival of evidence. Earlier buildings surviving at the site will be included in the discussion

of Phase Two: these are the main weaving shed, engine house and chimney.

. PHASE Two

When the site of Pecket Well Shed was rebuilt after the fire of 1873, it comprised a weaving
shed with an attached engine house, boiler house and combined sizing place, warehouse and
offices (Figure 7.3). To the south of the site is a small mill yard which warps around the
western side of the site. Fronting the road are cottages which may originally have been

associated with the site.

The weaving shed, a single-storeyed
building built of coursed masonry and with
a north-light roof, was built with a main
facade facing the main road (Plate7.2).
This south wall has two doorways, both

with interrupted jambs, the central one

being round headed, with coursed-in
VOussoi d ted b t G E

U it e e Plate 7.2 South elevation of the 1858 weaving
inscribed ‘Pecket Well Shed Built AD  shed

1858°. A further door at the southeast

corner, now blocked, provided the main entrance to the shed for workers. At the southeast end
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Figure 7.2 Principal structural phases surving at Pecket Well Shed
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of this facade there are rusticated quoins and this motif was
repeated at the southwest end at the junction with the
engine house, though now concealed inside the later
addition to the engine house. Circular openings just below
the head of the wall ventilated the shed, and between these
openings but lower down the wall are large ashlar blocks
set slightly forward of the main wall and are related to
power transmission inside the shed; the brackets supporting
the principal horizontal lineshaft along the inside of the
south wall were bolted through these blocks (RCHME
1988b, 3) (Plate 7.3). The shed was apparently built with
a loading platform running from the central door along the
south elevation to its east corner, and joist holes at plinth
level must indicate the former position of
this platform, possibly made of wood or
iron (Plate 7.4). The current loading
platform and associated cover, built of
steel joists and wood is a modern addition
as is the steel shutter covering the central

door.

Internally the shed is seven bays by nine

Plat‘e 7.4 Loading platform and central doorway

Plate 7.3 Ventilation openings
and ‘bolting blocks’ for internal
power transmission

bays. Nine rows of closely set cast-iron in south elevation

columns with D-sectioned bolting heads
support cast-iron gutters and nine north-
west facing saw-tooth profile roofs (Plate
7.5). The glazed lights have iron mullions
and glazing bars (RCHME 1988b, 3). Off
the north-west side of the shed, behind the
engine house, is a well-lit small room
which may have been an over-lookers

office.

Plate 7.5 Internal view of weaving shed showing
cast-iron columns and north-lit roof structure

The shed had a pair of privies, which according to the RCHME were situated outside its
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northwest corner along the west wall, close to the rear reservoir (RCHME 1988b, 3). No
evidence for these privies survives and as the shed it terraced into the hillside at this point the

area they must have occupied must have been back-filled.

The shed was powered from the engine
house attached to the west corner of the
shed and drive was taken along a line shaft
that ran against the inner face of the south-
west wall of the shed, and by countershafts
leading from this and supported on

brackets along the northwest wall, and

along the northwest side of each row of

Plate 7.6 One of the original hangers which
columns. The bevel gears transferring the  supported countershafts running the length of the
shed

drive were mounted on the inside of the
large ashlar blocks in the sheds south-west
wall, the scars for the back bolting plates and holes for the blots for which can still be viewed
externally. Support for the line shafts was provided by each column and further intermediate
support offered by brackets hung from plates attached to the gutters; one of these brackets or
‘hangers’ survives, but presumably not in its original position as it is currently placed

immediately next to one of the columns (Plate 7.6).

The tall, narrow engine house to the
southwest of the weaving shed has round-
headed windows at each end and rusticated
quoins externally, and this architectural
treatment of the engine house is typical of
mill design after ¢.1825 (Giles and Goodall
1992, 139) (Plate 7.6). Internally, many of

i .features G fther eaploc: house: Have lt 7.7 End ngzne use at southwest corner
survived, though largely obscured by the of the weaving shed

installation of modern shelving for the

storage of fabric. It has the proportions appropriate to the installation of a single-beam engine;
the ashlar engine bed survives, with the cylinder block at the north-east end and the flywheel

set against the south-east floor and an ashlar bound opening, now blocked, indicates that power



APPENDIX A: 7: PECKET WELL SHED A246

was taken off its rim (RCHME 1988b, 3). The supports for the entablature beam survive, the
ashlar bound bearing blocks are visible from outside, and the cast-iron supports for either end
of the beam floor, with decorative brackets, remain in situ. Some of the original plaster on the

walls has also survived.

The boiler house was attached to the northwest side of the
engine house at ground floor level with the chimney located
atits northern end. Later enlargement has removed most of
the evidence for its front wall, though the spring of an arch
may indicate that originally, the boiler house had
characteristic round openings on its south-west wall. It
probably housed just one boiler and was long and narrow
on plan. The chimney has been lowered, but retains a
square base and a circular shaft with a moulded base; it was
originally free-standing and the later warehouse and sizing

block is built around it (Plate 7.8). To the north and south

of the site are two small reservoirs which once supplied the Plate 7.8 The chimney was
originally free-standing but was
later incorporated into the
two reservoirs to the front of the site may have received the warehouse block

boilers and cotton processes with water — the smaller of the

hot water condensate from the steam engine.

Deeds, dated 1862, specify a warehouse, which based on
the description of the 1873 fire must have been close to the
engine house and boiler house. Parts of the building may
survive in the present multi-storey block to the west of the
engine house. The west elevation is particularly multi-
phase in character. Four bays north of the south elevation
a straight joint marked by quoins and rising to second floor
level indicates the former extent of an earlier building

(Plate 7.9). Internally this survives as a cross wall which

has been largely removed to create a single space on each

4% iy,

floor level. In the southern part of the west elevation area  Plate 7.9 4 straight joint and
. ) quoins in the west elevation
set off loading doors, one on each floor, each with , 4. . e extent of the former

interrupted jambs. On the south-east elevation there is Sizing block and warehouse
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further evidence for the incorporation of earlier masonry, particularly in the area next to and
behind the engine house at second floor level. Here the masonry is distinct from the rest of the
building, but matches that used in the south-east elevation of the engine house and chimney.

This area of masonry returns on to the north elevation.

After the fire of 1873 the sizing block and warehouse was
rebuilt in its present form. The building is of four storeys,
nine bays long and three bays wide (RCHME 1988b, 3-4)
(Plate 7.10). The boiler house and economiser occupy the
ground floor of the building. At first floor level are a suite
of three small offices. The offices are entered through a
central door, accessed via a flight of stairs from the mill
forecourt. The main doorway has a distinctive stone hood
and shaped lintel (Plate 7.11). The office to the south has
a corner fireplace; both have moulded door architraves and

underdrawn ceilings, features absent elsewhere in the

25 i { i
building (RCHME 1988b, 4). Above ground floor levelthe Plate 7.10 South elevation of
rebuilt sizing and warehouse

block

building is of traditional construction with timber beams
and joists — the roof has wooden trusses of
tie beam construction open to the third
floor. Each floor is accessed via wooden

staircases rising out of the floor below.

. PHASE THREE

Phase Three (Figure 7.4) is represented by ~ Plate 7.11 Entrance to offices in the south wall of
extensions to the weaving shed, the i sing and Warelouseblook
addition of stables to the north of the sizing and warehouse block and changes to the system of

power transmission at the site resulting in an extension to the east of the boiler house.

Sometime before 1905, when they are shown on OS data, additions were made to the weaving
shed. A small shed trapezoid on plan and four bays long and three to four bays wide was added

atthe east side of the shed. A further room to the north of this new shed was created along with
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a further shed to south which was four bays long and two bays wide (RCHME 1988b, 4). The
shed to the south was accessed by a small passage way from the front of the site via a door in
the south elevation. The function of these rooms is unclear and they were not big enough to
substantially increase the number of looms at the site. It is therefore possible that they were
used for storage or alternatively for preparatory processes prior to weaving such as winding

(RCHME 1988b, 4).

Contemporary with the weaving shed
extensions are a pair of single-storey
structures with hipped roofs. It has been
suggested that these buildings were used
for storage (RCHME 1988b, 4) but within

recent memory it was used as stabling and

a fuel store (Pragnell pers. comm.).

Certainly the character of th i i L eSS, )
et Plate 7.12 Possible fuel store and stables to
into these buildings would suggest such a  north of the sizing block and warehouse

function (Plate 7.12).

A further addition was made to the site in
the early twentieth century. A single
storey addition was built to the south of the
engine house and to the west of the boiler
ofboiler house (Plate 7.13). The extension

may have been occasioned by a change to

the system of power transmission at the

site. A slot was cut in the wall of the

Plate 7.13 Single-storey extension to south of
engine house at ground floor level and was  engine house

probably housed a rope-driven flywheel

enabling a system of power transmission that was more efficient than the earlier system of
gearing between the engine and principal lineshaft in the shed. Part of this rope drive system
may have protruded into the single-storey extension. In more recent times this extension
housed a small auxiliary engine, though whether steam or diesel is not known, but which seems

to have taken the place of the original steam engine (Pragnell pers. comm.).
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PROCESS RECORDING

As rebuilt following the 1873 fire RAVMATERIALI Y v ; OUT
(Phase Two) Pecket Well Shed \ /
provided space for weaving,

preparatory process of winding and s “
sizing, warehousing and offices (Plate
7.14). The mill yard played a central
role in the movement of materials and

goods around the site and this

emphasised when the flow of materials

) Plate 7.14 Processes, Phase Two, Pecket Well Shed
and goods is plotted as a gamma map

(Figure 7.5) and the resulting space syntax is quantified (Table 7.1).

Table 7.1 Quantified values of Phase Two ‘materials/goods’ gamma map
SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS
X 0.333 1 4 0.267 2
1 0.000 6 5 0.200 3
2 0.333 1 6 0.267 2
3 0.333 1

Mean RA: 0.217 RR of Complex: 1.500

The gamma map reveals a tree-like spatial structure with an elongated section (spaces 4, 5 and
6) representing the various floors in the sizing and warehouse block. The complex has a
number of rings which reflects the presence of taking-in doors in the sizing and warehouse
block and because this means that every space in the complex is linked to the mill yard (space
1) that space has the lowest possible RA value (0.000). It is the mill yard, therefore, that is
central to the movement of processes around the site and between different parts of the

production process.

The various additions and alterations made to the site during Phase Three did not significantly

alter either the processes at the site or the movement of materials and goods. The function of
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Figure 7.5 Phase Two: Gamma map of the movement of materials/goods
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the weaving shed extensions is unclear RAVMATERIALS IV YARN QUT

«
but they may have been used for \ '

"

storage or for preparatory processes
prior to weaving but in any case this o
simple results in extra processes at the
site rather than a reorganisation of the

production process (Plate 7.15).

a,

The continuity in terms of processes is
also apparent when the movement of
materials and goods at the site is plotted

as a gamma map (Figure 7.6) and quantified (Table 7.2).

Table 7.2 Quantified values of Phase Three ‘materials/goods’ gamma map
SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS
X 0.250 1 7 0.180 2
1 0.051 8 8 0.269 2
2 0.180 2 9 0.244 3
3 0.205 3 10 0.269 1
4 0.192 2 11 0.167 3
5 0.192 2 12 0.167 3
6 0.128 3 13 0.192 2

Mean RA: 0.189 RR of Complex: 0.667

The gamma map shows that the mill yard (space 1) remained central to the movement of goods
and materials around the site and this is also reflected in its low RA value (0.051) and the fact
that this spaces has the highest number of neighbours in the complex (8). The ‘tacked on’
character of the extensions to the weaving shed is also revealed. Spatially, these spaces occupy
a distinct part of the complex (spaces 7, 8, 9 and 10) and the principal means of access to them
was via the weaving shed (space 6) although further access was possible from the mill yard.
These spatial characteristics support the idea that these spaces had a function that was an

adjunct to the main weaving process.
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ACCESS ANALYSIS

Spatial analysis of the movement of people around Pecket Well Shed reveals an inherently tree-
like structure which implies the control of human movement. For Phase Two (Figure 7.7; Table
7.3) the mill yard continued to play the main integrating role in the complex and access to the
majority of other spaces in the complex were only accessible from this external space which
is reflected in its low RA value (0.125). The gamma map also reveals the central role of the
corridor associated with the office suite (space 11) which provided access one of the main
means of access to spaces in the multi-storeyed sizing and warehouse block. This is of interest
for the architecture of doorway leading to this corridor suggests a public entrance yet it clearly
played an important role in the movement of workers. Of course, the majority of people
working at the site would have inhabited the weaving shed (space 8) and therefore the number
of individual using this entrance may have been slight, particularly if the upper floors of the
range (spaces 16 and 17) were used for storage. Furthermore, the relative isolation of the
offices (spaces 10, 12 and 13) in the complex indicates a degree of segregation between

workers producing textiles and those involved in administration and management.

Table 7.3 Quantified values of Phase Two ‘workforce’ gamma map

SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS
X 0.199 4 9 0.316 1
1 0.316 1 10 0.2517 1
2 0.316 1 11 0.139 5
3 0.316 1 12 0:257 1
4 0.125 4 13 0.257 1
S 0.154 2 14 0.213 2
6 0.316 1 15 0.331 1
7 0.302 2 16 0.316 2
8 0.199 4 17 0.434 1

Mean RA: 0.254 RR of Complex: 0.038
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Figure 7.7 Phase Two: Gamma map of the movement of the workforce
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Social control at the site is suggested by the presence of an overlooker’s office (space 6)
adjacent to the weaving shed (space 8). The office is located roughly halfway down the west
wall of the weaving shed and was therefore well situated for the supervision of weavers.
Privies were provided off the weaving shed (space 9) presumably reflecting the fact that the
majority of workers worked in this area. Spatially, the privies occupy the deepest parts of the
complex and this is reflected in their high RA value (0.316) but their physical proximity to the
weaving shed was a means of regulating the time spent by workers away from the production
process. Furthermore, the size of the privies must have been disproportionate to the number
of workers it serviced and therefore the potential for a large number of workers to be absent
from the production process at any one time was minimised as was potential interaction

between workers.

The movement of workers around the site in Phase Three (Figure 7.8; Table 7.4) does not show

a substantial alteration to the basic spatial structure.

Table 7.4 Quantified values of Phase Three ‘workforce’ gamma map

SPACE RA VALUE NUMBER OF SPACE RA VALUE NUMBER OF
NEIGHBOURS NEIGHBOURS
X 0.130 5 13 0.152 2
1 0.214 1 14 0.170 3
2 0.214 1 15 0.174 2
3 0.080 1 16 0.181 1
4 0.214 6 17 0.192 1
5 0.152 3 18 0.119 5
6 0.156 2 19 0.192 1
7 0.167 1 20 0.192 1
8 0.178 1 21 0.130 4
9 0.152 3 22 0.214 1
10 0.112 2 23 0.207 2
11 0.094 8 24 0.290 1
12 0.178 1

Mean RA: 0.170 RR of Complex: 0.350
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As with Phase Two, the mill yard (space 4) continues to be the main integrating space in the
complex and the provision of the overlooker’s office (space 8) and privies (space 12) next to
the weaving shed (space 11) remains unaltered. The basic spatial structure of the warehouse
and sizing block and offices is also little changed. In addition, the extensions to the weaving
shed (spaces 13, 14, 15 and 16) appear as extra spaces in the complex rather than altering its

overall syntactic quality.

However, the one significant change occurs in the possible movement between the weaving
shed (space 11) and the sizing block and warehouse because of the construction of spaces 9 and
10). Space 10, in particular allows better internal circulation between the two parts of the site
andresults inaring. Consequently, workers could access the upper floors of the warehouse and
sizing block from within the building removing the need to go outside and use the corridor
(space 18) in the office suite. This has two implications. First, it would have allowed the
closer monitoring of the movement of workers around the site, particularly as access to space
10 was adjacent to the overlooker’s office (space 8). Second, it liberated the office suite from
movement around the warehouse and sizing block by workers, making this area more private

and, perhaps, better suite to its role as a public interface.

PROCESS RECORDING AND ACCESS ANALYSIS: DiscussIoN

Process recording and access analysis at the site shows the relative stability of the overall
spatial character of the site from the mid- to late nineteenth century. In particular, the
movement of materials and goods around the site continued to be reliant on the mill yard and
this is reflected by the large number of taking-in doors at the site. The movement of workers
around the site also remained relatively stable across the period, though in Phase Three there
was a potential heightening of control over potential movement about the site when extensions
to the north of the warehouse and sizing block removed the need for workers to pass through
the mill yard in order to access other spaces, in particular travel between the weaving shed and

warehouse and sizing block.
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ARCHITECTURAL SUMMARY

The overall architectural character of the site is relatively austere which is typical for sites built
around a shed at which there were fewer opportunities for architectural elaboration. However,
typically for a middle period site some concession was made to architectural detailing in the
form of quoins, arched openings with voussoirs and the inscription over the main loading door
in the south wall of the shed. Further attention was paid to the entrance to the offices in the
multi-storeyed block emphasising the public nature of this part of the site. Internally, the
offices were originally well decorated with panelling and plaster cornices, again emphasising
the status of these spaces and, presumably, the fact that they could be viewed by the public.
Of particular interest is the marked contrast in the form of the south elevation of the sizing and
warehouse block, with rusticated quoins and well-coursed masonry, compared with the north
and west elevations of the same building which are multi-phased and of irregular construction.
It is therefore apparent that the greatest attention was paid to the most visible elevations at the

site.

The treatment of the engine house is typical for Yorkshire textile mills. Externally it has a
characteristic tall, narrow round-headed window whilst internally the surviving decorative beam
floor supports suggests a decorative scheme typical of beam engine houses. It may have been
the case that the interior of the engine house was viewed by visitors to the site and this is

further suggested through its close physically proximity to the office suite.
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Halifax Courier, 16" August 1873



APPENDIX A: 8: SALTAIRE MiLLS A265

APPENDIX A
SITE DESCRIPTION : 8

SALTAIRE MILLS

DATABASE ENTRY: 1471

NBR NUMBER: BFO41553

NGR: SE 1420 3820
TOWNSHIP: (Saltaire) Shipley
CiviL PARISH: Shipley

DisTRICT: Bradford

CouNnTY: West Yorkshire
BRANCH: Worsted (Alpaca)
PerioD: Middle

The mills and model settlement at Saltaire,
Shipley form perhaps the most famous
group of industrial buildings in the West
Riding of Yorkshire, notable not only
during their heyday as one of the leading

worsted producers in the country but also

more recently as a symbol of the

Plate 8.1 Saltaire Mills, Shipley

possibilities for the regeneration and
conservation of industrial sites (Plate 8.1;
Figure 8.1). The complex is the product of the combined resources of an established textile
manufacturer — Titus Salt — with a desire to build a new works and a clear idea of his
requirements; the leading millwright of his era— William Fairbairn — bringing a long experience
to bear on his crowning achievement; and a distinguished local architectural practice,
Lockwood and Mawson (RCHME 1986b, 1). The mills and village were built between 1851

and 1872 in the valley of the River Aire, three miles from the centre of the city of Bradford and
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are an expression of the fully-developed factory system. Saltaire is therefore of great interest

to the researcher for it was a statement of the ideal factory and environment for a workforce.

Saltaire Mills is of interest as an example of ‘ideal’ mill building. The site exhibits many of
the features written about by William Fairburn in his treatise on mill work published in 1863
and the architectural style of the site is the epitome of Fairburn’s ‘polite’ mill architecture.
Access was granted to much of the site although parts are in private ownership and used for
light industrial processes and health and safety reasons prohibited access to them. Much of the
original fabric has survived despite the adaptive reuse of the site and existing plans of the site
were made available by Salts Estate for the purposes of this research. Although the site
underwent subsequent development after the initial phase of building, it is only the mill as
originally built that forms the focus of this research for it is this single phase of building
activity that represents the ‘ideal” worsted mill in the eyes of some of the leaders of the industry
in the mid-nineteenth century. Only passing mention will be made to the model settlement of
Saltaire as it is the mill which forms the main focus here. The interested reader should see
Styles (1990), Giles and Goodall (1992) and Markus (1993) for informative overviews and
studies of the village. The scale of the site and difficulties of presenting the data from
quantified gamma maps means that the site analysis will adopt a more general perspective and
not all of the data gathered from the analysis of the site (such as quantified values) will be

presented.

HisToRICAL BACKGROUND

The Salt family, originally from Crofton near Wakefield, settled in Bradford in 1822 and
quickly established themselves as woolstaplers (Reynolds 1983, 41-8). Titus was bornin 1803
and by 1834 had set up his own worsted manufacturing firm in Bradford, having previously
spent several years working for his father’s firm supplying wool to Bradford manufacturers.
Salt’s firm was based at Union Street in the centre of Bradford and by the mid-1840s the
business was experiencing great success and Titus had amassed a personal fortune and become
one of the town’s largest employers. Bradford had experienced substantial expansion in the
first half of the nineteenth century as the productive output of the worsted industry underwent
astaggering increase as mechanised processes had been introduced. By 1850 Bradford was the
world centre of the worsted industry but the town was ill-prepared to receive a steadily

increasing workforce and over-crowding, pollution and ill-health were rife in the city by the
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1840s. The picture was similar in many other British industrial towns and as a consequence the
1830s and 1840s were a period of social and political upheaval and Bradford became notorious
as a centre of political agitation and discontent amongst the working class. However, as Titus
Salt’s business prospered, so did his reputation and by the 1840s, against a backdrop of
dissatisfaction and hatred on the part of workers towards factory owners, he was readily
identified as one of the best masters in the town and an example of how factory owners should
behave (Styles 1990, 9-13). Perhaps the secret of Salt’s popularity was that his personal
commitment to his workforce was derived from personal experience of working c lass

deprivation (Giles and Goodall 1992, 180).

Much of Titus Salt’s business success was due to experiments during the 1830s with the use
of alpaca, a long-fibre wool from Peru which, combined with other wools, gave a soft, light
shiny material known as lustre cloth (RCHME 1986b, 1) and later, similar experiments with
mohair. Both products proved immensely popular and Titus’s success and fortune continued
to grow. By 1850, he operated six mills in Bradford and in that year served as Lord Mayor of
the town (Giles and Goodall 1992, 180). It was at that time that Titus Salt first contemplated

investment in a new site and on a massive scale and building work at Saltaire began in 1850-1.

The site selected for Salt’s new empire was on the south bank of the River Aire in the township
of Shipley, to the north of Bradford. A mill already existed on the site, shown on the mid-
century Ordnance Survey map as Dixon Mill (Corn and Fulling) (Sheet 201, surveyed 1847-8,
published 1852), and this mill is shown on an early view of the completed mill and was later
demolished when the New Mill was built in 1865-8. The site had the advantages of good
connections to local transport infrastructure, including the Leeds and Liverpool Canal, rail and
road and a good water supply from the River Aire (RCHME 1986b, 2). Salt purchased most
of the land fro this new mill and village from W.R. Stansfield, the proprietor of Esholt Hall.

At the time of the purchase the site was in open country divided by hills from Bradford; in
choosing this site Salt was able to build a mill and settlement that was everything that Bradford
wasnot. It was designed to nurture self-improvement, politeness, orderly behaviour and good-
health amongst his workers; to demonstrate Slat’s own philosophy that factories, the capitalist
free market, and the amassing of great industrial fortunes like his own were compatible with
material comfort and moral virtue among the working classes; and to create an overall

impression of the site as intimate as well as grand, pastoral as well as industrial (Styles 1990,
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5). The aspirations appear to have been successfully executed for the mill itself was revered

on many grounds:

‘...the appropriateness of its architecture; the notable excellence and ingenuity of the machinery,
and novel contrivances for performing all the processes of the manufacture; the admirable
arrangements for ensuring the health and comfort of the workpeople, and preventing accidents
from the shafting and gearing, it certainly, as the largest and best contrived of factories, stands
supremely at the head of those in the worsted department,... indeed, the whole building is an
example, that ornamental and graceful structures are not at all incompatible with the utilitarian

purposes of a factory, but that both may be harmoniously combined.’ (James 1857, 467-469).

The main mill was opened on Titus Salts’ 50" birthday, 20" September 1953 with lavish
celebrations including luncheon in the combing shed for 3,200 guests. The model settlement
of Saltaire built in the following decades; by 1871, 780 houses had been built and the majority
of the amenity buildings erected (RCHME 1986, 2). The main mill, known as Salts Mill or
Saltaire Mills, was a celebrated essay in integrated worsted production ad is the perfect
illustration of planned integration, comprehending not only the processes within the complex
but also the relationship between the mill and its surroundings (Giles and Goodall 1992, 180).
The planning allowed a smooth flow of production and minimal handling of the materials and
goods within the complex and between the mill and the surrounding transport infrastructure.
Only dyeing was omitted from the original design and this omission was rectified with the

construction of the New Mill on land to the north of the main mill between the canal and river.

The mills had a legendary productive capacity; by 1857-8 it was claimed that the looms could
produce eighteen miles of alpaca cloth everyday and over 5000 miles per year (Fairburn 1857-8,
176; Myall ¢.1866, 22). The popularity in contemporary fashions for alpaca and mohair
products secured the success of Salt’s enterprise at Saltaire and the firm virtually carved up the
entire market in lustre cloths with two other concerns (Fosters of Black Dyke Mills,
Northowram, and Fosters of Great Horton) (RCHME 1986, 2). The construction of New Mill
to the north of the original mill in 1865-8 increased the capacity of the mills and allowed dyeing
to be undertaken at the site, but soon afterwards a shift in ladies’ fashions towards softer fabrics

using short staple merino wool brought about a serious decline in the lustre cloth trade.

At peak employment, about 3,200 people worked in the mill. Although detailed information

about the workforce has not survived it is clear that in its nineteenth-century heyday that a large
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majority of the workers were either children under the age of sixteen or young adult women.
They were mainly employed in the basic, unskilled or semi-skilled production jobs of tending
the spinning and weaving machines. Adult men filled the skilled jobs and the positions of
authority; the managers, foremen and overlookers were overwhelmingly men, as were the wool
sorters, mechanics, finishers, joiners and office staff. A consequence of this was a lack of jobs
for unskilled adult amen, a social problem that was common to the worsted industry. Skilled
workers could earn as much as 28 shillings per week, whilst warechousemen and male weavers
took home a weekly wage of 14 to 16 shillings. Other workers earned less, with female workers,
including spinners, weavers and combers, earning about 9 shillings per week; half-time children
could expect to earn 2 to 4 shillings (Styles 1990, 19-20). Children started work in the mill at
the age of eight, although until the age of thirteen they worked on a half-time basis; the other
half of the working day they spent at school. The hours of work at Saltaire Mills began at 6am
every weekday and finished twelve hours later at 6pm, with two breaks amounting to an hour
and a half for breakfast and lunch. On Saturdays work ended at 2pm. In these rates of pay and
hours worked Saltaire was no different to other worsted mills, and despite Salt’s apparent
paternalistic attitudes he did not offer terms of employment superior to other mills and
discipline in the mills was strict at all times. There is little evidence for worker’s airing
grievances at these conditions at Saltaire, but the fact that most inhabited company houses in

the village may have inhibited the voicing of such grievances (Styles 1990, 20).

After the 1870s, Saltaire Mills failed to retain the dominance in the worsted industry that they
had once enjoyed and in 1876, just five years after the death of Titus Salt, the firm became a
limited liability company. By this time the company was being run by Titus’ youngest son,
Titus junior and in order to retain a competitive edge in the shifting market the mill began to
new, softer fabrics and to diversify into other lines (Styles 1990, 40). In the 1890s a further
crisis occurred, blamed on the American tariff, and led to the liquidation of the company and
a takeover by a new syndicate, involving the purchase of the mills and village by a consortium
of Bradford businessmen. By this time, the Salts connection with the mills was virtually
severed; Titus junior had died in 1887 and other siblings and family members had moved away
from the area. Trade began to improve in the 1890s and new heights of production were
reached in 1895; such was the renewed success of the company that work was undertaken on
the mills including the installation of new engines and the development of the New Mill site
(RCHME 1986b 2). However, the paternalistic ethos of the mills and village dwindled, and

during the economic crisis of the 1930s, many of the houses in the village were sold off to raise
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capital for new machinery (Styles 1990, 41). In 1958 the company became part of the large
Illingworth Morris group; although initially output remained high, activity at the mills soon
dwindled, first with the removal of combing and then the running down of spinning and
weaving capacity; this progressive decline was entirely reflective of a general decline in the
Bradford worsted industry from the 1960s onwards. Total withdrawal from the mills took place

in 1986 and the mills lay empty.

The cessation of production at Saltaire Mills presented a problem familiar throughout Britain,
what was to be done with those monuments of the industrial age that were now redundant and
stood empty. One response was demolition, but Saltaire Mills were spared that indignity and
in 1987 most of the complex was acquired from Illingworth Morris by Salts Estates Ltd., a
company owned by Jonathan Silver. Salts Estate Ltd., recognised the potential of Saltaire, and
other industrial sites, for re-use in imaginative and sympathetic ways without compromising
the architectural or historic integrity of the site. Large sections of the mill are now used for
commercial use, the largest tenant being Pace Electronics Ltd. Other parts of the building
house a public restaurant, art shop and the ‘1853 Gallery’ displaying the works of local artist,
David Hockney, and the roof spaces and combing sheds are occasionally used for theatrical
productions. The village and area around the mills was designated a Conservation Area in
1971 and most of the buildings, including the mills, had been listed by 1985. Saltaire is now
a popular area for commuters and house prices have risen accordingly; this, along with the
regeneration of the mills, has in turn prompted many business to return to the area and has
brought about the conversion of local mills for new uses. In December 2001 Saltaire was
designated a World Heritage Site by UNESCO, recognising its historical significance at an

international level.

ARCHITECTURAL DESCRIPTION

The following is a fairly cursory overview of the site which reflects not only the scale of the
site but also the variable access to different parts of the factory; the description will therefore
be relatively generalising, focussing on the layout of the building and significant alterations
rather than the minutiae of the buildings archaeology. The principal focus is the 1853 mill
conceived and built during the middle decades of the nineteenth century which was regarded
by the owner, Titus Salt, its designers, Willaim Fairbairn and the architects, Lockwood and

Mawson, and other contemporaries to have been the ideal integrated worsted factory.
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The main mill built by Fairbairn and Lockwood and Mawson survives virtually unaltered, with
the majority of later alterations taking the form of internal modernisation so that the external
character of the complex has survived. However, internal changes have disguised a substantial

part of the power and drive systems and these are now hard to interpret and reconstruct.
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processes from the River Aire, to the north of the canal and a growing local road network,
including the Keighley to Bradford Turnpike (opened 1825) and the Shipley and Bramley Road
(opened 1827). The area between the canal and railway, some six and a half acres, was
virtually covered in buildings, each carefully designed and arranged to provide the best
accommodation appropriate to each stage of manufacture and the best relationship between the
different processes. Importantly, the plan of the mill illustrates how the integrated mill for
worsted differed from its counterparts, for it required two blocks of sheds, one for combing, one

for weaving, a duplication not necessary for other textiles (Giles and Goodall 1992, 102).

Dominating the site is a multi-storeyed range of buildings on a T-plan, the main east-west range
providing spinning on each floors and engine houses; the north-south range providing
warehouse accommodation, goods arriving and leaving by the canal to the north. To the west
of the warehouse is a combing shed, to the east a larger shed for weaving. An office block lay
on the north western edge of the site and, together with the south front of the mill, provides the
principal architectural work. In front of the mill, and now demolished, was the boiler house,

asubterranean structure into which coal was loaded directly from the railway siding above. At
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the south-east corner of the site was an imposing chimney. Within the complex, many areas
were divided off for particular uses; the combing shed, for instance, is bordered on two sides
by storeyed ranges giving rooms of various functions, for example, the washing of wool

(RCHME 1986b, 3).

The main mill is designed as a double mill with two central engine houses, a central ground
floor opening to the mill yard, two central towers surmounted by Italianate pavilions, main stair
cases (with adjacent hoists) behind the engine houses and at the east end, and privies in towers
on the south front. The mill therefore provides two large undivided working areas in each half
of the mill and at attic level one large, top-lit working space. The main mill communicates
directly with the warehouse block at first to attic levels. Lesser planning features include a
small room in the western bay of the main mill, possibly an over lookers office, on each floor.
Further small rooms are located on the main landing of the main north-western stair may also

be over lookers offices or alternatively time offices for each floor.

The south front of the main spinning range
of the mill, facing the village of Saltaire,
was clearly intended as a show facade
(Plate 8.3). Like the rest of the complex, it
uses a broadly Italianate style, but here,
like on the office block, the architectural
detailing is exploited to great effect.

Coursed masonry is used throughout and

pilasters of various forms, some with
mouldings, others rusticated, are found at
the corners of the projecting end turrets,

pavilion towers and engine houses (Plate

8.4).

The elevation is divided by two plain

string courses forming a continuous band j
atsill level; where the string course crosses  Plate 8.4 Detail of pavilion towers on south
; e : elevation

the engine houses and pavilion towers, its

lower edge is moulded. A heavy, bracketed cornice runs around the mill at eaves level. The
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fenestration of the south elevation changes throughout the
facade. In the main parts of the mill the ground floor
windows have round heads with rusticated voussoirs and
are linked at impost level (Plate 8.5). On all other floors

the windows have segmental heads under single stone

lintels. The pattern of fenestration in the area of the

projecting end turrets, engine houses, pavilion towers and
central section of the mill is different. The windows of the
third floor are also round-headed, beneath moulded arches

of two orders. The main windows of the engine houses

rose through the ground and first floors, were round headed

i
with rusticated voussoirs and employed elaborated timber Pplate 8.5 The s tyle of

fenestration changes across the

glazing bars, which only survive in their original form in
south elevation

the eastern engine house. The engine house and projecting
end turrets are surmounted by a low parapet and those over the engine houses are punctuated
by a centrally located moulded and pierced pediment. The pavilion towers are entirely open,

with pairs of round-headed arches on all sides, and are a particularly overt use of the Italianate

style.

The central part of the south elevation was

formerly occupied by the two engine

houses, between which was an opening
allowing the mill yard to pass under the
spinning range to the buildings to the
north. This area has been much altered in

recent times and the once open character of

iy rassion)

this area is now disguised. Although this s :
Plate 8.6 The main approach to the mill by

was clearly intended to provide an ) pons from the west through the gate situated

imposing entrance to the mill, workers 7ext (o the time office

would have the main staircase was at the

western end of the mill, near to a further, smaller entrance from Victoria Road, the main road
leading into the village. This entry, via a flight of steps, lead to a gate, beside an gate office
controlling access to the yard (Plate 8.6). The narrow mill yard then runs behind the main

spinning block of the mill and connecting the main entrance in the central section of the south
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elevation. This western entrance was probably that used by workers on a daily basis and the

mill yard also access to the canteen via a tunnel under Victoria Road. That area must therefore

be seen as the main thoroughfare, and the southern entrance as a decorative entrance and centre

piece to the south elevation.

The east and west elevations of the main
mill are stylistically similar to the south
elevation though the detail is not quite so
profuse (Plate 8.7). A small tower rising
from the apex of the gable of the west
elevation is a later addition — it is a
concrete out-look tower dating from the :

Second World War. The north elevation of

Plate 8.7 The west elevation of

<

the spinning mill,

the mill, facing into the complex retains showing more restrained use of Classical idiom

round-headed windows with rusticated

stone voussoirs at ground floor, but elsewhere the fenestration is plain, using segmental-headed

windows creating a marked contrast to the ornamental southern elevation.

A warehouse block forms the spine of the complex. It communicates with the central part of

the main mill on all floors except at ground floor level and its design, incorporating a spine wall

running the length of the main part of the warehouse,
suggests that the east and west halves of the warehouse
served the east and west sides of the main mill. The
warehouse is of traditional construction, with timber floors
and timber king-post roof trusses. There are no columns in
the warehouse for the spine walls in both the main part and
at the north end split the span of the timber cross beams.
Stylistically, the main part of the warehouse leading from
the main mill is relatively simple, copying the north

elevation of the main mill.

The northern end of the warehouse is of four storeys over
abasement (Plate 8.8). It is Stylistically more detailed than

the rest of the warehouse block but is not as ornamental as

Plate 8.8 North elevation of
warehouse and sorting range
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the south elevation of the main mill or office block. Nevertheless it presents an imposing
facade to the canal. Itis seven bays long with sets of taking-in doors from ground to attic level
flanking the middle bay. The taking in-doors are segmental-headed and have tooled keystones
forming a panel above each opening; at attic level the taking-in doors are surmounted by
decorative, semi-circular pediments. Otherwise all windows are square-headed with single-
piece stone lintels and stone sills that are linked to forma continuous sill band interrupted only
by the taking-in doors. Above the basement and at eaves level there is a bracketed cornice,
which ties the warehouse stylistically to the main mill. The west and east walls of this part of
the warehouse block copy the north wall and the attics are lit in each elevation by a pair of

small, round-headed windows.

At ground floor level in the north elevation
of the warehouse block are seven large
round-headed windows that were
originally open to the canal; the date at
which they were glazed is unknown (Plate

8.9). These openings opened into the

basement of this part of the warehouse
block and acted as a ff th : NV

Niiat ik o e °  Plate 8.9 Former arched loading bays at north
canal. A large hoist at the west end of the  end of warehouse and sorting block
block is a later insertion and originally this
end of the warehouse block was serviced by two smaller hoists and a centrally located staircase

rising the height of the building.

The weaving shed to the east of the
warehouse block has been severely
modernised inside but and only parts of its
external walls are now visible because of
modern buildings constructed to the east.
However, the north wall facing the canal
survives relatively unaltered. It is of two-
storeys, with the north wall of the SRR e 0 aving shed
basement appearing at ground floor level  showing ornamental fenestration

because of the fall of land across the site.
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The basement windows, now blocked, copy the form used on the ground floor of the main mill,
with tall, round-headed windows with rusticated voussoirs and a continuous impost band and
sting course at sill level (Plate 8.10). Windows lighting the shed itself are square, with stone
lintels and sills, the latter being linked to form a continuous stone band. A bracketed cornice
runs the length of the elevation, terminating shortly after returning along the east wall. A small
hoist tower rises out of the north-west corner of the mill, serving the warehouse block. An area
of disturbed masonry at the west end of the weaving shed north wall is evidence for one of three
bridges that linked the main mill to the New Mill across the canal. Only one of these bridges

now survives, the other two having been removed during the 1980s and 1990s.

The combing shed has been subdivided so
its former extent is difficult to imagine
from the small undivided sections that
remain (Plate 8.11). The shed uses cast-
iron columns with the same foliage motifs
on their capitals as in the main mill and has

iron roof trusses forming a north-lit roof;

each gable of the roof was original lit by a

Plate 8.11 Interior view of the former combing
round-headed window. The walls in the shed

south-east corner of combing shed are built

of heavy ashlar blocks, indicating where the underground line shaft from the main mill entered
the shed, the strengthened walling giving support to the shaft. A two-storey range, described
by Fairbairn as containing a mechanics shed on the ground floor, occupies the south side of the
combing shed. Beneath the combing shed, rain water from the roofs of the mill complex was

collected in a reservoir and was used for washing the wool (Fairbairn 1857-8, 173-4).

To the east of the combing shed is a three-storey range. On Fairbairn’s plan this contained
wash houses, a picking room, a drying room and a packing room on the ground floor; it is not
known what the upper floors were used for (RCHME 1986b, 4). The seven-bays in the centre
of the east front of the range project slightly and have an arcade of segmental arches giving
open access to the yard from the east. It is likely that this feature was designed to give easy
communication between the shed and the warehouse; it also would have originally opened onto
a shallow ramp that descended from the north elevation of the main mill, past this block

attached to the combing shed and down into the basement of the warehouse block at its north
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end, terminating at the open quay beside the canal. The three-storey office block over a
basement at the north end of the combing shed is a late nineteenth or early twentieth century
addition and has straight joins with the warehouse to the east and the office block to the south
and west; it faithfully copies the architecture of the north elevation of the weaving shed and
warehouse block. Early views of the mill, prior to the construction of this office block show
that the north wall of the combing shed was identical to the north wall of the weaving shed,
with tall, round-headed windows at basement level, square-headed windows at ground floor
level with a continuous sill band. The north elevation of the three-storey along the east side of
the combing shed also fronted the canal, copying the style of the combing sheds north wall. It

appears that this area was used as a mooring platform for boats.

The impressive office block on the western g
edge of the site, beyond the combing shed
was architecturally as detailed as the south 4
front of the mill; it was designed to include
counting houses, store rooms and a private

suite of rooms with a dining room and

bedrooms (Plate 8.12). Salt’s office was in

SR et

8.i2 West elevc;tion of the oﬁée b»lo”ck

gt

the northwest corner at first floor level =
Plate
affording him a view of workers arriving

along Victoria Road to the south, below it was the company board room, a room which retains
some of its original panelling. Much of'the interior of the office block has been modernised and
original features lost or obscured, but those areas which survive in their original form, like the

Board Room or the main stair case and entrance hall shout opulence.

The exterior treatment is similarly ornate. The central bays of the west elevation, containing
the main entrance and main staircase, break forward from the main facade and the wide arched
entrance is surmounted by a large decorative pediment and is flanked by a pair of bay windows
incorporating round-headed windows and rusticated detailing; heavy quoin stones are used at
the corners of these central bays. All ground floor windows have round heads and rusticated
voussoirs, similar to those used in the main mill, whilst those at first floor level have
uninterrupted stone surrounds and segmental heads. A bracket cornice runs around the building

ateaves level and centrally placed above the two main wings of the office block are two small
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pediments taking the form of an archway.
The north and south ends of the office
block break forward and like the central
bay have quoin stones at their corner. The
north and south elevations continue the
architectural detailing evident on the west
front, but the east facade has a relatively
plain appearance and although the
decorative treatment used on the west front
continues as the facade returns, the
elevation soon becomes plain with only the
form of the windows reflecting the style
used elsewhere in the building (Plate 8.13).
This emphasises the use of elaborate
detailing in those areas which were highly
whilst elsewhere a

visible, simpler,

cheaper style was adopted.

The internal structure of the mill reflects
Fairbairn’s status as a millwright at the
forefront of experimentation with new
techniques of construction, although many
of his ideas were derived from other men
(RCHME 1986b, 4). The structure of the
mill is described in detail by Fairbairn
himself (see Fairbairn 1857-8, 168-72) and
the surviving structure conforms to that
description. The main spinning mill

employs hollow bricks in shallow vaults,

parabolic cast-iron beams and a light roof

~ i - z B e g o s
Plate 8.13 The east elevation of office block is
markedly less ornate that its main facade to the
west

Plate 8.14 The roof structure of the spinning mill
is formed out of thin section iron bars and angle
iron

Plate 8.15 Detail of foliate design at head of
columns in spinning mills

structure of iron bars and angle iron (Plate 8.14). The warehouse does not have a fireproof

structure but instead it has wooden floors and wooden king post roof trusses supported on cast-

iron knee braces. The sheds use cast-iron columns and north-lit iron roof trusses. Except those

columns in the basement, all other cast-iron columns in the complex have moulded capitals with
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a foliage motif; they do not have bolting heads and have simply moulded bases (Plate 8.15).

Power and Power Transmission

The entire mill complex was originally powered by two pairs of beam engines located in the
engine houses flanking the entrance archways in the central part of the main mill (see Fairbairn
1857-8, 175; 1864, 235-7). The main mill was driven by two upright shafts rising from the
cellar to the third floor, each shaft driving line shafts in each half of the mill. An unusual
feature of the power transmission within the main mill is the means of driving machinery on
the second and attic floors. Fairbairn’s drawings show that, instead of having the usual
overhead line shaft, these floors were powered by belt from the floor below, through slots
provided in the fireproof vaults. The advantage of this system was probably that of reducing
the load on the upright shafts by eliminating two sets of gear wheels. The upright shafts were

supported in most floors by heavy cast-iron plates fixed to the cross walls (RCHME 1986b, 4).

Shafts leading underground from the engine within the main mill powered the two sheds. A
tunnel under the yard from the basement of the western half of the main mill to the corner of
the combing shed allowed a shed to be led to the shed, although the apparent necessity of
gearing at right angles as many as five points must have reduced the efficiency of the system.
Support for the shaft as it entered the shed was given by building the south-east corner in
massive ashlar. Countershafts off the main drive shaft ran east to west within the shed,

supported on the cast-iron columns; some columns retain the bracket supporting the shaft.

The weaving shed was powered in a more direct manner, with a drive shaft leading from the
basement of the eastern half of the mill and turning only a single right angle before running the
full east-west length of the shed, not at the level of the main floor but in a vaulted cellar below
it. This main shaft was geared to countershafts running north, one within each bay of the cellar,
and belt drive through the floor powered the machines in the shed above. This system had the
advantages of quietness, safety, and of allowing unobstructed views for the overlooker
(Fairbairn 1857-8, 173). The vaulted cellars and basement passages survive but much of the

evidence for the shafting has been removed.

The engine houses were powered from a subterranean boiler house the details about which are

obscure but it seems that coal was delivered from the adjacent railway and tipped down into the
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boiler house. An undated picture shows
rows of Lancashire boilers in the boiler
house with overhead automatic hopper
feeds (Plate 8.16). The chimney, with a
tapering square-section shaft set on a
tapering square plinth with rusticated

quoins and a bracketed cornice, originally

had a decorative cap, which was removed

¥

recently due to fears about its structural Plate 8.16 Undated view of interior of the boiler

_ house (Giles and Goodall 1992, 149)
integrity (Plate 8.17). Illustrations of the

mill show that the cap had oversailing courses and
incorporated arch-shaped openings and motifs,

complementing the style of the main mill.
Later Developments

Following the construction of the main mill in 1853 a
number of alterations and additions were made to the site.
These included the development of the lower part of the
site, between the canal and River Aire, between 1861 and

1865. Here was built the New Mill and a dyehouse. This ' e, iy
Plate 8.17 Chimney to the
southeast of the spinning mill

work involved the demolition of Dixon Mill, an earlier corn
and fulling mill on the site. An 1881 plan shows the New
Mill, the dyehouse, a sud house and an expanded gas works with two gas holders. The New
Mill was independently powered, probably by a horizontal engine in the attached end engine
house, although there are records of water turbines being installed at Saltire, probably in the
New Mill as it lies over the head and tail races of the earlier Dixon Mill and turbines could
therefore be easily accommodated and driven from the River Aire (RCHME 1986b, 5). The

New Mill is made particularly distinctive by its Italianate campanile chimney.

By 1881 the areas to the east of the mills had been partially developed through the construction
ofa wool shed, and a Yarn Scouring, Drying and Packing Department and Stock Room. Other
alterations included the roofing over of the two yards between the warchouse and sheds. The

area created next to the weaving shed and dated 1921 was used as a Piece Dyehouse, and that
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near to the combing shed as a Package Dyehouse. New offices were also built along the north
side of the combing shed, in a style sympathetic to the existing structures In the late nineteenth
or early twentieth century an engine house was created within the south east corner of the
Combing Shed block; the former are of the engine house retains the glazed brick lining to the
walls. Tt is unclear what type of engine was installed, although there is a record of a horizontal

engine of 1894 being installed somewhere in the complex and this is the likely site.

The original beam engines in the main mill were compounded by Hick Hargreaves in 1873 and
in 1895 were replaced by a new pair of vertical engines and a new rope drive system displaced
the original upright shafts in the main mill. This involved changes to the engine beds, with the
removal of some of the original ashlar blocks and the insertion of concrete foundations for a
new engine or engines, but the insertion of a rope drive system within the main mill has left
little trace. The main mill was eventually powered by turbines installed in the engine house;

No.1 turbine was started in 1916, No.2 in 1922 and No. 3 in 1934.

PROCESS RECORDING Materials In Goods Out
‘ b W A— q
Because of the scale of Saltaire i.i’i;’ SRR ""1“: I':'—T.—E .' | ;
Mills a schematic representation of OFF';;% ' ot ﬂ—; *E‘
I i i g
the flow of processes at the site :EE LOMBI a} A W] AV!NG
i tyi d
has been produced instead of a b ﬁ'—[' il gy E
basic flow chart (Plate 8.18). [5] ' :
%n. ..................... =tz ¢ ﬂ,_v:[ ............... H...»
With the exception of dyeing and :‘1., .................... . LR || iR v
some other finishing processes,
Saltaire Mills was essentially an e =]

. COAL IN
Integrated mill and it was designed Plate 8.18 Processes, Saltaire Mills

to produce cloth from raw materials. Raw materials, principally alpaca, entered the warehouse
directly from the canal — from the port of entry, Liverpool. The firs major process — combing
—was performed in the shed to the west of the warehouse. Machine combing was relatively
new to the worsted industry when the mill at Saltaire was built, the patents having been taken

out, mainly by Samuel Lister of Manningham, in 1840. Fairbairn’s plan shows that the ground
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floor of the main part of the warehouse was used for the storage of tops, the retained product
of the combing process. The tops were then moved to the main mill, where they started on the
ground floor to be worked into yarn in different preparatory and spinning stages on this and the
upper floors. Between each stage material could be stored in the warehouse, which linked
closely with the main mill and which, in its main part, is divided by a spine wall into two
separate areas, one serving each half of the mill. The yarn was then stored in a weft room
between the mill and the weaving shed. According to Fairbairn’s plan, warping was apparently
performed in the office block, the one departure from a strict flow of processes (RCHME
1986b, 6), but it is difficult to see where in the office block this process was undertaken since
it involved large machines which would not have been easily accommodated in that building
which was divided into a series of small rooms. This may therefore be an error on Fairbairn’s
published plans, and a picture of the warping room in the early twentieth century shows the
process housed in saw-tooth roof shed, and it may therefore have been moved into part of the
weaving shed in order to maintain the flow of processes (see Styles 1990, 8). The cloth was
woven in the weaving shed and, as dyeing and other finishing processes were not provided for
in the original design, it is likely that these operations were performed at one of Salt’s other
mills in Bradford or pout out on a commission basis. Cloth was probably dispatched via the

canal (RCHME 1986b, 3).

The high number of taking-in doors and hoists around the site allowed the efficient movement
of materials and goods around the site and meant that systems of movement devoted to the
handling of materials and goods communicated with all of the main working areas at the site.
This high degree of connectivity between spaces promoted the flow of materials and goods

between different parts of the production process.

ACCESS ANALYSIS

Access analysis of the site was only carried out at a basic level for reasons of economy but it
has allowed the basic pattern of movement at the site to be assessed (Figure 8.2). A number
of general observations can be made about the complex. First, it has an inherently tree-like
structure which implies social control through the imposition of restrictions on movement about
the building. However, the complex also has a large number of rings connecting different parts
of the structure allowing workers to follow the flow of production around the building.

Although these links may not have been used by all workers they would have been essential to
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Figure 8.2 Gamma map of the movement of the workforce, Saltaire Mills
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the movement of those responsible for handling materials and goods around the site.

Second, the spatial character of different parts of the site are immediately clear from the gamma
map. The office block, for instance, is not only located away from the main production areas
but has a distinctive tree-like structure that reaches into the deepest parts of the complex,
reflecting the large number of small offices and suites of rooms for board meetings and
management. In contrast, the weaving shed occupies only two levels in the complex, reflecting
the fact that it was one large space with a number of storage or holding rooms leading off its
western side. The fact that each area of the mill had a distinctive spatial structure implies two
things. On the one hand the requirement of space was clearly dependent on the function of that
space and thus the spinning mill incorporating the engine houses naturally has a different
spatial form to the combing shed where the building was divided in to a smaller number of
areas, many of which were used for the storage of freshly sorted wool. On the other hand, this
gamma map makes quite clear the level of segregation between workers involved in different
tasks. The greatest division is between the office block and the rest of the complex which
reflects the fact that administrative staff and management did not readily mix with the other
workers. This establishes something of a hierarchy in the workforce that can be mapped on to
the building itself. The segregation between workers involved in the production of worsted
products is also of interest for, as the gamma map suggests, workers with similar skills and
involved in the same part of the production process inhabited the same spaces. This fits
microeconomic models of the factory system which suggest that the factory arose because of
the advantages of housing workers together and the importance of this commonality for team

working and the transfer of skills.

Some further observations can also be made about specific buildings in the complex which
allows some analogy with smaller sites. The spinning mills are a good example. Movement
around the spinning areas of the site, shown largely in red, was dependent on the existence of
several staircase towers in the buildings which provided access to the main working areas.
These staircases (shown in purple) thus dictated movement to an from the spinning areas and
moved workers directly from the outside of the mill to the place of work, minimising potential
contact with other workers or time away from the processes of production. Similarly, privies
(shown in brown) were provided next to each of the main working areas, again minimising the
amount of time away from the production process and limiting the need for workers to leave

the work floor. This system of supervision was bolstered by the presence of overlooker’s
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offices (shown in yellow) at the ends of the main working areas from where workers could be
observed at all times. Although located with the spinning mills the engine houses (shown in
blue) typically occupy isolated strands in the complex. This not only reflects the fact that they
were not directly involved in the production processes, but also the segregation of engine men

from other workers.

ARCHITECTURAL SUMMARY

The building of Saltaire Mills represented the physical expression of the work of William
Fairburn, one of the leading mill engineers of the time. In his treatise on Mill work (1863)
Fairburn called for the construction of mills in an ‘improved’ style, which incorporated Neo-
Classical motifs in an Italianate style. These were contrasted with earlier and ‘uncouth’ mills
with only minimal or no architectural detailing. These ideas proved highly influential and few
mills, except perhaps those in the most remote settings, were built after either Saltaire Mills or

Fairburn’s treatise in anything but a Neo-Classical and Italianate style.

The use of Italianate features at Saltaire is especially explicit and conducted on grander and
more exaggerated scale than at most sites. Saltaire Mills are therefore best regarded as a
showpiece; not only was the accompanying settlement a ‘model village’ but the site of
production was a ‘model mill’. The main mill building incorporates pilasters, quoins, a
rusticated basement, horizontal and tripartite divisions in its longest elevations, pavilion towers.
The later New Mill (not studied here) also adopted the same style and incorporated a
campanile-styled chimney. The use of the same motifs across the village of Saltaire creates a
sense of architectural unity and firmly situates the mill at the heart of the local community for
the scale of the mill gives the sense that other buildings in the area borrow their style from it.
An interesting feature of the mill is the use of explicitly ornate detailing on the external
elevations whilst internal elevations, not seen by the public, are formally similar but stylistically

more restrained. This emphasises the ‘public’ and ‘private’ areas of the mill.
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APPENDIX A
SITE DESCRIPTION : 9

ARDSLEY MILLS
DATABASE ENTRY: 515
NBR NUMBER: BF063623
NGR: SE 2975 2570
TOWNSHIP: East Ardsley
CiviL PARISH: Morley
DisTRICT: Leeds
CounTy: West Yorkshire
BRANCH: Worsted
PerioD: Late

Built on an elevated, flat site beside the
main Wakefield-Bradford road (A650) and
highly visible in the local landscape,
Ardsley Mills comprises a main mill
building with attached power plant, a
detached office block, canteen, and
associated workers housing (RCHME
1987d, 2; Figure 9.1). The mill was built

Plate 9.1 Ardsley Mills, East Ardsley (Giles and
by the company of Thomas Ambler and Goodall 1992, 121)

Sons, worsted spinners, who moved to the

site having previously operated from a mill in Bradford. The mill used the latest building
technology and was built on the principals of an American model, using the Hennebique system

of ferro-concrete construction. This allowed a strong structural frame to enclose a well-lit and

large working area and gives the mill a distinctive character.
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The site is susceptible to archacological study for the original structure has changed little,
largely reflecting the fact that the site remained used for the production of textiles until the late
1980s and thereafter much of the building has been used as storage for Country Baskets (Leeds)
Ltd, a large cash-and-carry firm. Modern plans of the building were made available for the
purposes of this research as were a large number of photographs relating to the life of the mill.
Access was granted to the exterior of the whole site and the interior of the 1912 mill. It was
not, however, possible to view the interior of the detached office block, canteen or any of the

workers houses.

HisTORICAL BACKGROUND

Ardsley Mills was built by Thomas Ambler and Sons, worsted spinners, in 1912. Thomas
Ambler acquaintance with the worsted trade had early origins, and as a young man he had
managed a small worsted mill at Burley Woodhead, to the north of Bradford. In 1838, Thomas’
father, James Ambler had undertaken the responsibility of building and equipping Manningham
Mills, Bradford, for the local and wealthy landowner, Ellis Cunliffe Lister. When the mills
opened James and Thomas joined the new firm - Lister’s and Ambler - with Thomas working

as a buyer and salesman.

Thomas Ambler remained at Manningham Mills until 1858 when he finally severed his
connection with Lister’s and set up business in his own right. Despite an initial setback which
saw Thomas Ambler return to Lister’s at Manningham (Millmore 1952, 1), Thomas Ambler
eventually started in business as an independent wool merchant and topmaker in Bradford,
assisted by his son, James Anderson Ambler. So it was that the firm of Thomas Ambler and
Sons began. The firm had offices in Piccadilly, Bradford, but worsted combing and spinning
took place at Atlas Mills, Horton, Bradford (BF062488). In 1860, another son, John, joined
the firm, but by the late 1870s the firm was experiencing trading difficulties and James
Anderson and John Ambler had died by 1890. In 1892 the firm was forced into a composition
with its creditors and in the same year Mr. J.H. Bates was appointed secretary and under-

manager. In 1893 Thomas Ambler died, severing the old family connections to the firm.

In 1904, the firm was bought by Philip Henry Booth and Mr. J.H. Bates and thereafter
experienced considerable expansion and, for instance, the number of employees rose from 250

in 1906 to over 450 by 1914. During the early twentieth century the Bradford coalfields was
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beginning to be exhausted and there was a general shortage of female in the area (Millmore
1952,2) and it was in response to these difficulties that the decision was taken to move the firm
to the Wakefield area where local coal supplies and labour were more plentiful. The site at East
Ardsley fulfilled these criteria and the new mill was to be built on previous vacant land

(Document 9.1); plans had been drawn up for the new mill by 1912 (Document 9:2)

The model chosen for the new mill was one developed by the Wood Worsted Company in the
United States of America, based on a system of reinforced concrete framework which allowed
large windows, large working areas and a flat roof (Atkinson 1985, 149). The method by which
this model was selected nor the idea for the imitation are known (RCHME 19874, 1). Although
the use of reinforced-concrete structures for industrial buildings was quickly adopted across
many industries after its first use in a flour mill in Swansea in 1897-8 (Giles and Goodall 1992,
65; Jones 1985), relatively few textile mills were built in Yorkshire using the new technology.
The first such structure was Bridge Street Mill, Slaithwaite (BF062993) in 1903 whilst another
notable examples include the New Mill at Brookroyd Mills, Stainland (BF062985) in ¢.1920.
However, none employed the style in such an overt way as at Ardsely Mills, where the concrete
frame is exposed and an aesthetic feature of the mill. The basic structural framework employs
the Hennebique system of ferro-concrete construction, comprising a rigid concrete
superstructure with glass and brick in-filling. A novel feature of the mill includes the
incorporation off some 100 tons of old railway line alongside more conventional wire
reinforcing in the concrete frame! (Millmore 1952, 2). The architect responsible is unknown
but it seems likely that the Yorkshire Hennebique Company, Leeds, and L.G. Mouchel and
Partners, Civil Engineers, of London, were involved given the novel building technique, but the

level of their involvement is unclear (RCHME 19874, 1).

Itis known that the mill and an associated terrace of worker housing is shown on the 1915 OS
map (a copy of which it has not been possible to obtain for the purposes of this research
(RCHME 1987d, 3; Document 9.3). The construction of the worker housing may been to allow
the relocation of workers from the firm’s Bradford factory, but Millmore (1952, 2) has
suggested that it was always intended to relocate the business to East Ardsley and to employ
an entirely new workforce, some of which were presumably to be housed in the new terraces
of houses adjacent to the mill site. By 1914, the firm of Thomas Ambler and Sons was
operating from both Atlas Mills, Horton, and Ardsley Mills, East Ardsley (Worrall 1913-14),

Presumably reflecting a period of transition between the two manufacturing concerns but
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indicating that the new mill was
operational by this time. By 1920 the link
with Atlas Mills had apparently been
severed (RCHME 1987d, 1). The new mill
was fitted out with some machinery from
Atlas Mills, but also with new machinery
based on the latest technology in worsted

spinning, including Continental dry

spinning methods - the move to the new

site was therefore innovative in terms of

mill design and construction, and Plate 9.2 P'ubliciZy photograh dating from the
production. ~ The firm maintained a i?gg;;i;%}gl;atest spinning technology in use
competitive position in the market through

the use of the latest spinning machinery and were keen to publicise their innovative approach
(Plate 9.2); of particular interest, a hand-written note on the reverse of one photograph read
‘...these pictures must not appear “dark and satanic™’ - it is therefore clear that the firm desired
to appear modern manufacturers. It is therefore unsurprising that Thomas Ambler and Sons

were one of the first companies in Yorkshire to introduce the ‘Burnley System’ of a 3’2 day

working, a measure to ensure the greatest productivity and to appease employees.

Sometime after 1915 but before c¢. 1920 the detached office block was built to the west of the
main mill building at the entrance to the mill yard and a small canteen on the north side of the
mill yard (RCHME 1987d, 3). Later still, during the 1960s , an extension was built on the
southeast side of the mill. The firm of Thomas Ambler and Sons continued to spin fine worsted
yamns until the late 1980s. Since the closure of the firm the site has been occupied by Country

Baskets (Leeds) Ltd, a commercial cash-and-carry, as a mixed warehouse and showroom.

ARCHITECTURAL DESCRIPTION

There are two principal phases of structural activity at Ardsley Mills (Figure 9.2): first, the
construction of the main mill, office block, workers houses, and canteen ¢.1912 - 1920, which
represents the site as initially planned; second a mill extension on the southeast elevation and
other smaller additions and alterations built during and after the 1960s whilst the site was still

used for the production of textiles but outside of the temporal limits of this research. The
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Figure 9.2 Phased block plan, Ardsley Mills, East Ardsley
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following description is therefore mainly concerned with Phase One and only superficial

mention will be made of Phase Two.

. PHASE ONE

As planned, and as constructed between
¢.1912 and 1920, the site comprised a main
spinning mill, detached office block,
workers housing and a small canteen

(Figure 9.3).

The main mill building is a large, low ' 7

building of reinforced-concrete with brick Faie North elevatlon Ardsiey lels
in-filling and large windows and is a single build (Plate 9.3). It is three storeys high and is built
ona bay system with each bay of the concrete frame containing three windows, divided by thin
piers, above skin walls of brick. In all, the mill is sixteen and one third hays long and three
bays wide; the ‘extra’ third of a bay is central located and contained the rope race with the
main working areas in the 8 bays to either side. The mill is therefore designed as a ‘double
mill’, with the rope race, engine house and external stair tower all located along its central axis.
This double plan was popular in the late nineteenth and early twentieth centuries because of the

economies of power generation and transmission that it offered in both mills of one build and

those planned for completion in two stages (Giles and Goodall 1992. 38).

Ardsley Mills is uncharacteristically low
for a multi-storeyed mill, but its large
footprint in relation to its height not only

reflects the possibilities of concrete as a

—_ COLINTRY
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structural material but also the availability — Fa-r+ 4 -+ %@v
= Hun ﬂﬁ“ ﬁﬂﬂ Ml EH WRe Bmm mum |
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(RCHME 1987d, 2). Architectural effect

. Plate 9.4  Architectural effect is provided
18 given to the mill by the visible retention  through the use of a curved parapet

of the framed structure - the brick in-fill

panels and large windows contrast with the rendered concrete - whilst extra ornamentation is
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Figure 9.3 Phase One: Ardsley Mills
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provided through the use of a
shaped parapet, with particular
emphasis on the comers and central
tower of the mill (Plate 9.4). The
same motif is repeated, but in red-

brick, on the projecting engine

house on the south side of the mill.

On the west elevation, (facing the  pjate 9.5  Undated photograph of Ardsley Mills,

settlement of East Ardsley and the showing original tower inscription reading ‘THOMAS
AMBLER & SONS’

main Wakefield-Bradford road), an

inscription cast into the concrete frame read ‘THOMAS AMBLER & SONS LTD. FINE

WORSTED SPINNERS’ whilst a similar inscription was displayed at the top of the stair tower:

both inscriptions are shown on historic photographs but are both now obscured by modern

signage (Plate 9.5).

The plan of the mill takes advantage of the
building being designed in two halves.
Services are concentrated in the central
area. The stair tower projecting from the
centre of the north elevation contained the
main entrance to the mill, stairs, privies,
and a hoist for the movement of goods
e Plate 9.6 Pojetingstair toﬁércentrally paced
significantly affected the original layout of  on the north elevation

the tower. The main entrance to the mill,
given architectural effect through the use
of a concrete surround forming a shallow, oA : g
round-headed pediment (Plate 9.7), led to
a staircase rising the height of the tower

and providing access to each floor and the

flat roof, which at one time was used as a

: Plate 9.7 The main entrance to the mill at th
*prinkler system. base of the staircase tower with rounded cast-

concrete pediment

reservoir providing water for the integral
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Pairs of privies located on the
east and west sides of the tower
were access from each of the
main floors and it seems that
these were provided for the
workers in each half of the mill
rather than by gender as is now
the case. A hoist located next to

the staircase communicated

which each floor of the mill. It Plate 9.8 Undated view of Ardsley Mills showing absenée
of internal walls; the site is clearly newly built but in
operation because of smoke from the chimney

has recently been converted for

use as a passenger lift, but was

L (VY FLPRRAT SUNCE L

1

originally for the movement of goods only (Steve Wood pers comm.). Originally, small offices,

probably functioning as time and overlookers offices, were provided on the landing of the

staircase agt each floor level and all but the
office on the second floor survive. The
offices had glazed walls facing onto the

landings

The main working floors of the mill were
originally undivided and this is apparent
from several historic photographs which
clearly show an absence of internal walls
except in the area of the centrally located
rope race (Plate 9.8). The main feature of
the interior is the exposed concrete frame.
Itis made up of spine beams, supported on
two rows of square concrete pillars (which
are stop chamfered) and cross-beams,
Supported by the spine beams and, in the
outer thirds, by the concrete piers in the
external walls (Plates 9.9 and 9.10). The
floors and flat roof are entirely of concrete.

A spine wall (part of which formed the

Plate 9.9 The internal structure of the mill
comprises two rows of concrete piers supporting
concrete cross- and spine beams

Plate 9.10 The cross-beams are also supported
by concrete piers in the external walls
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central rope race) divided the ground floor with a short passageway at its northern end next to
the stair tower. The rope race and spine wall also divided the first floor in a similar way and
a sliding fireproof door at the north end gave access between the two. The top floor was
apparently undivided apart from a small section of the rope race at the south end. A small,
single-storey extension on the northern half of the east elevation is structurally identical to the
main mill and is therefore an original feature, perhaps an over-lookers office or additional
storage. Within recent memory the ground floor was used partly for spinning, (eastern half) and
partly for storage (western half), the first floor for drawing,
spinning and warping and winding, and the top floor for
spinning and warping.  Combing was presumably

performed off the premises (RCHME. 1987d. 2).

At the east and west ends of the south elevation are taking-
in doors to each floor (Plate 9.11). Where the original

doors survive they are double-wooden doors. There is no

evidence for a hoist above these doors, but some form of

internal mechanism which could swing out and serve asa  pjate 9.11 Original taking-in

hoist must have existed. doors at the east end of the south
elevation

Power for the mill was provided by a Hick
Hargreaves horizontal steam engine housed
in the centrally located engine house
projecting from the south elevation. The
engine house is of two storeys, four bays in
length, and built of red brick but with the
same curved parapet seen on the main mill
(Plate 9.12). It was lit by four tall Pae 513

windows in the north and south walls. No  elevation

Projecting engine house, east

evidence of the engine survives but the

glazed brick walls remain; a modern steel floor has been inserted. The engine drove a large
flywheel grooved for 22 ropes which was located in what is currently the internal access from
the main mill into the engine house (Plate 9.13). The pulley, in this position, would have
prohibited internal access between the engine house and mill and therefore the only access to

the engine house was through doorways at its south end. The installation of a steam engine in
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a mill of this date is not unusual, for
despite advances in American factories,
most textile mills in Britain did not begin
to use electricity until after World War I
[1914-1918](Giles and Goodall 1992,
163).

The boiler and economiser houses lie to

the south of the engine house and are built 4

Plate 9.13 Undated view of interior o engie

house showing glazed brick walls and grooved
(Plate 9.14). The boiler house contained flywheel for rope drive

also built in red brick but stylistically plain

two boilers and ashes were removed by
means of low openings in the south wall.
Above these openings survive cast-iron
hatches bearing the inscription ‘THE
BOILER & TUBE FLUE CLEANER CO.
LTD, GLASGOW’ (Plate 9.15). The
economiser house is a small, rectangular

building and immediately east of it stands bl

Plate 9.14 Boiler and economiser houses and
chimney from the southeast; the smaller outshut
section throughout, built of brick, and to the right is a later electricity substation

the free-standing chimney. It is round in

missing its decorative cap and cresting.

Water for the boilers was drawn from a reservoir which
formerly existed in the southeast corner of the site and of
which no trace survives (RCHME 1987d, 3). To the south
of the boiler house is a large brick structure known as the
‘garage’. Whether it was built as such is unclear and it may
have originally functioned as a coal store, but it may have
been built to house a company lorry. It is built of red brick
and has three large openings in its west wall and was lit by

windows in its north and south walls.

Plate 9.15 Inscribed cast-iron
boiler and flue cleaning hatches

Power was transmitted into the rope race occupying the

central bay of the mill (Figure 9.3). The rope race was an
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entirely enclosed structure and rose through the full height of the mill without any internal

floors. Doorways at each floor level from the main working areas of the mill must have

provided access to the pulleys in the rope race, leading onto small balconies for ease of

maintenance. The pulleys were supported
on pairs of concrete columns and the
seating of the pulleys was provided by the
transoms linking these columns (RCHME
1987d, 3). Additional doorways at ground
floor level are modern insertions providing
access to recently created offices (Steve

Wood pers comm.).

Line shafts connected to the pulleys in the
rope race transmitted power into the rest of
the mill were supported on the southern
row of columns (RCHME 19874, 3). On
the first and second floors there were line
shafts to the east and west of the rope race,
but on the ground floor only the eastern
half of the mill was powered reflecting the
use of the western half for storage. The
line shafts were supported on cast-iron
hangers bolted onto the concrete frame.
None survive but they are shown on
historic photographs of the mill and the
holes for the bolts remain visible in places

(Plates 9.16 and 9.17):

Located on the north side of the mill yard
isa single-storey, detached brick building
Wwhich once served as a canteen. The
building s stylistically plain and contained
akitchen, serving and seating area. It was

1ot possible to access the interior of the

Plate 9.16 System of line shafting shown on
undated view of interior of the mill

Plate 9.17 Bolt holes for one of the hangers at
first floor level which supported the horizontal
line shafts

/ %
Plate 9.18 Undated view of interior of canteen
showing kitchen area and serving hatch
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canteen, but a photograph of the interior taken during the 1960s shows the kitchen and serving

hatch (Plate 9.18).

To the west of the canteen block, and
adjacent to the west end of the main mill
stands the detached office block. The
physical relationship of the mill and
offices creates a narrow entrance to the
mill yard and both buildings are accessible
only from within the yard. The offices are
built of red brick, of two storeys with a
main facade facing the main road (Plate
9.19).This facade adopts amild "Jacobean"
style, with two wings surmounted by
shaped gables incorporating stone carvings
including swags and a cherub holding a
shield bearing the monogram ‘TAS’ (Plate
9.20); a further inscription in a stone
plaque in the centre of main range reads
‘THOMAS AMBLER & SONS’. A
decorative doorway in the south wall
accessed from within the mill yard ( Plate
9.21) led to a revolving door and onto a
central corridor leading off which there
were a series of offices, most heated and
with fine panelling and plasterwork.

There was a fine staircase at the top of
which was a detailed stained glass
window. It was not possible to inspect the
interior of the office block in any detail nor

were measured drawings of the building

available,

Plate 9.19 Principal facae of the detached
office block

Plate 9.20 Carved stone swags and monogram
and shaped gables on east elevation of office
block

i

Plate 9.21 Main entrance to office block from
within the mill yard

The offices were clearly designed as a prestige work intended to impress visitors to the site and
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its omamental style contrasts markedly with the more rational style of the mill building. Of

interest, the architectural detailing of the office block is reserved only for those elevations

visible from outside of the site whilst the north and east elevations are entirely plain.

The site is complemented by two terraces
of workers’ houses to the north of the mill
on Common Lane and are in a vernacular
style typical of the area (Plate 9.22). They
are constructed of brick with some stone
dressings and are of two storeys. The
physical proximity of the houses to the mill
no doubt reflects that this area of East
Ardsley was previously virgi