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- Some Problems of Water Power—
a Study of Mill Siting in Gloucestershire

By JENNIFER TANN, B.A., PH.D.

YN the early middle ages, water mills were both numerous and
-J widely distributed in Gloucestershire. Until nearly a century after

the Conquest, these were all used for grinding corn but after 1185,
references to another kind of water mill began to appear. This was
the fulling mill. Although not nearly so numerous as corn mills,
fulling mills increased in number and were widely scattered in the
county. The fast running streams of the western Cotswold edge were
no more preferred by the builders of these mills than the slow,
meandering streams of the Severn vale or the lower courses of the
eastern Cotswold streams. Some of these mills were in positions
where there was little water in summer and where the volume all the
year was hardly sufficient to drive a mill efficiently even allowing for
the fact that they must have been small. Other mills were sited on
sluggish streams whose gradients were slight and where floods were
common.

By about 1450, however, some of the unsatisfactory sites had been
abandoned. In Wickwar it was noted that the water mill could not
work in summer for want of water! and by 1562, it was in ruins.?
At Berkeley, the winter floods proved such a nuisance that a mill was
purchased and demolished in an attempt to regulate them.?

Between 1450 and 1500 there was a sudden increase in the
number of water mills along the valleys of the Frome, Ewelme and
Little Avon and their tributaries. A few of these were for corn grinding
but most of them were fulling mills. The purpose of this paper is to
.discuss some of the reasons for this concentration of water mills and
to analyse the problems which resulted from it.

One of the requirements of a good mill site is, naturally, a good
fall of water of sufficient volume. The reliability and volume of a
stream are mainly determined—an adequate rainfall being assumed—
by the geology of an area. The Cotswold streams are mainly fed by
springs issuing out of two horizons in the rocks. These are the Great

1 Inguisitiones Post Mortem (Index Library) v, p. 325.
2 Gloucestershire County Record Office (G.R.0.) D340a/T162/1.
3 Uncatalogued deeds, Berkeley, Gloucester City Library (G.C.L.).
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Oohte-Fuller s Earth_junction and the Cotswold Sands-Upper Lias
junction. The latter horizon is by far the most important one. The
greatest number of springs from this horizon issue along the Cotswold
scarp slope between Hawkesbury and Stroud. It is along this section
of the Cotswolds that the Little Avon, Ewelme and the Frome have
cut their valleys into the hills thereby exposing more springs. Between
the Frome system and the Isbourne in the north of the county and in
the south of the county from Hawkesbury, few springs occur. As a
result, there are few streams, few settlements and few mills. On the
eastern slope of the Cotswolds good springs occur at Coberley on
the Churn, Bibury on the Coln and Northleach on the Leach, but
there are far fewer springs augmenting the water supply of these dip
slope streams than-on the scarp slope. F16. 1 shows the main physical
features of Gloucestershire. ,
The constancy of the Cotswold streams is mainly due to the
porosity of the Limestone rocks. Rain water is stored at the clay
horizons and ‘It’s ultimate delivery at the streams and rivers may be
spread over weeks and months’. This subterranean reservoir stores
winter floods and the rains of summer storms with the result that the
variation between summer and winter discharge is diminished.
Cotswold scarp slope streams possess other important features
required by a good mill site. They have cut deep sinuous valleys into
the hills—valleys which are shorter than those of the east Cotswolds.
The gradients are steep and the streams swift flowing. In spite of
the slight depth of these streams the discharge is quite considerable.
Some longitudinal sections of these western valleys and their tribu-
taries have been drawn and the mill sites plotted on them. These
sections demonstrate several characteristics of Gloucestershire water
mill sites. First, they show that the steep gradients of the streams as
they flow down the scarp slope allowed great numbers of mills to be
built along a given stretch of the stream, each site having a fairly
good head of water. Where the stream enters the Severn valley, the
density of mills along it decreased. This can be seen on the sections
of the lower Frome and lower Ewelme valleys (rigs. 2 and 3). The .
gradient of the Frome valley is less steep than the other main valleys
of the western edge of the Cotswolds, nevertheless the valley falls
125 feet in less than four and three-quarter miles. Several tributary
valleys have particularly steep gradients and this has resulted in a great
number of mills in these valleys. (Se¢ diagrams of the Slad and
Painswick valleys, Fic. 4.) Along a portion of a stream where the
gradient is suddenly steeper there was sometimes a nucleus of mills
as for example at point X on the diagram of the Slad valley or Y on
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the Painswick valley. This was not always the case however and the
pattern may be due to chance.

Waterfalls are a common feature of the north and west of Britain
and in some cases they have been utilized by mill builders. At one
Welsh mill, for instance, a waterfall with a drop of about twenty-five
feet was used as the mill dam and a stone trough took water from
the crown of the fall to an iron pipe which in turn conveyed the
water to a pitchback wheel. In the Cotswolds, however, the rocks are
too unresistant for permanent waterfalls to occur and the only evidence
usually found is a slight break of slope which has sometimes been used
for a mill site. These breaks of slope are usually too unpronounced
to be noticeable, however, and in only one valley do they seem con-
sistently to have been chosen by mill builders. At point P on the
diagram of the Nibley valley (FiG. 5) a concave break of slope has
been utilized to give a fall of almost fifteen feet at the mill. A leat was
constructed, taking water from the crown of the slope to the mill
sited some yards downstream. The convex slope at point Q) has been
~ used to give a fall of nearly ten feet.

Many mill builders took advantage of the additional supplies of
water provided by a spring or tributary by erecting their mills near
the junction of these streams. Several of the larger mills in the county
were at such sites, noticeable examples being Charfield Mills, Nind
Mills and Sheppard’s Mill at Uley.

Not only were the valleys most suitable for water power develop-
ment chosen, but the buildings and water courses were usually con-
structed in such a way as to obtain the greatest efficiency from the
mill. The ways in which this was done varied according to the age
of the site and its position. Human initiative must not be discounted
either. The following classification has been built up in the course of
field work in Gloucestershire. A brief survey of water mills in other
counties suggests that the classification can be extended beyond the -
bounds of one county and that other variations can be added within
the three main categories.

When a mill was constructed the builder was faced with three
alternatives. Either the stream could be used in its normal channel
and various types of ponds and overflows constructed from this. Or,
part of the stream could be diverted to the mill. This allowed more
freedom in the construction and layout of the buildings. The former
type will be called ‘Mainstream’ sites and the latter ‘Leated’ sites. A
third group combined features of both mainstream and leated sites
and, for want of a better word, will be called ‘Combination’ sites.
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The mainstream type was undoubtedly the earliest form of mill
site construction. After the introduction of the vertical wheel most of
the mills probably had external undershot wheels which were driven
by the streams in their natural channels. (See F16. 6Aa.) A variation
of this type was the construction of the mill across the stream with an
undershot wheel enclosed in the building, as in Fic. 6Ab. An example
of this is to be seen at Inchbrook Mill, Nailsworth. This construction
could be dangerous unless the stream was small since all the water
went through the building and if the stream rose particularly high the
building could be damaged. An improvementon this arrangement was
to build an overflow which could take the excess water round the mill
and in which all the water could be diverted when the wheel was not in
use. (FIG. 6Ac) An example of this can be seen at Churches Mill,
Woodchester.

A greater head of water could be obtained if the main stream
was dammed and a pond constructed behind the dam. This was the -
simplest method of procuring a good fall onto the wheel. There was
the added advantage of a store of water against times of drought.
This type of construction was often found in the upper reaches of
valleys where a high fall could easily be obtained and an overshot or
high breast wheel used. Reference to the longitudinal sections will
show that the upper reaches of the Cotswold scarp slope streams were
well suited to this type of mill site. At such sites the dam could runright
across the valley and, if the valley was narrow there was no necessity
to bank up all the sides of the pond. At such sites it is usual to find
the overflow at the side of the pond. An example of this can be seen
at Edgeworth Mill on the Frome and at Upper Steanbridge Mill on
the Slad Brook. (ric. 6Ad.) Sometimes, however, the overflow was
placed in the mill dam. The disadvantage of this was that there was a
tendency for the mill dam to be weakened and for this reason, this
type of site is less common. (F1G. 6Ae.) An example can be seen at "
Upper Kilcot Mill, Hawkesbury. These two types of ponded sites are
also to be found along some sections of the Frome valley but not -
because of any particular suitability in respect of gradient. Some parts .
of the valley were so congested with mills that there was not the land
available for the construction of the long water courses necessary for .
leated sites which would have been more suitable.

When more land was available, the overflow was sometimes
placed at the upper end of the mill pond. (F1c. 6Af.) This allowed
more room for the industrial buildings to spread over the site. Strange’s
Mill at Wotton-under-Edge, of which only the dried-up pond and
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sluices remain, was an example of this type. Another example can be
seen at the site of Nind Mill, Kingswood, where two streams fed one
of the largest ponds in the county. Because the overflow was at the
upper end of the pond, buildings housing five water wheels could be
erected along the length of the mill dam and beyond.

Leated sites were a later development than the simplest forms of
mainstream site, but they seem to have been common by the 16th
century. The principle involved was that the water supply for the mill
was taken from higher up the valley than the mill site. A leat carried
water from the stream in an almost horizontal channel to the mill.
Thus the channel was several feet above stream level when it reached
the mill. The leat was sometimes as much as half a mile long and this
type of site naturally involved greater expense in the construction than
the mainstream type. John Smyth of Nibley, writing in 1639, described
the site of a water mill in Stone, near Berkeley.* This is an interesting
site for we are given an approximate date for the construction of the
water courses. Smyth says, “The manor of Alkington is on the south-
west part divided from this Stone by a river runninge betweene them,
which in the great Rode way called Bristoll way and somewhat above,
beinge turned out of his ancient channell and course, begot, somewhat
more than a hundred years agone, the settinge up of newe of a mill
there . . . for which turninge of the water course to the mill the Ld.
Berkeley had a rent of 13/4d per annum. The occupiers of which mills
beinge also to repaire that place and part of the Rode bridge through
and under which their newe water course falleth and returneth into
it’s owne channel again’. Some of the sites with exceptionally long
leats once belonged to monasteries and these leats were dug during
the monastic era when there was the labour and money available
for such an enterprise. In the 14th century, the Abbot of Winchcombe
paid eight pence in damages to a certain John Blundell who held a
fulling mill in Winchcombe, because the monks had diverted some of
Blundell’s water to their own mill.2 In the 13th century, the monks
of Kingswood Abbey dug a new leat to their corn mill and two of their
16th-century fulling mills had long leats. ’

The leated type of mill site was particularly suited to valleys with
a gentle gradient. The construction of a leat enabled a mill to receive
a fall of ten or even twenty feet, depending on the length of the leat
and the gradient of the valley. The longitudinal section of the Little

1 Berkeley MSS, m, p. 362.

2 E. Dent, Annals of Winchcombe, p. 92.

3 Abbey Mill was the monk’s corn mill. The leat cuts through the former abbey site. Walk and
New Mills were the two fulling mills.
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Avon in Kingswood parish illustrates this. (r1c. 7.) Site H on the
diagram received a fall of about fifteen feet from a leat that was about
half a mile long. It can be seen that nearly all the mills in this parish
were constructed on the leated principle. Most of the mills on the
lower Ewelme and the lower Frome were leated sites as the sections
of these valleys show. The middle Frome valley, by reason of its gentle
gradient was well suited to this type of mill construction, but as noted
above, the density of mills along some sections of the valley precluded
the cutting of long leats. This form of construction was also used in the
higher portions of valleys but was less common since a good head of
water could usually be obtained by damming the main stream. An
example of such a site is Hill Mill in the Ozleworth valley. This is
shown at point M on FiG. 7.

One question posed by the leated sites is whether there was always
a weir in the stream at the point where the leat began. Naturally, this
would be one of the first features of a mill site to be destroyed once the
water wheels were no longer needed and the stream was re-directed
to its old course. There is, however, a sufficient number of sites where
there are the remains of weirs which directed much of the stream’s
content into the leat for it to be assumed that this was common
practice. The photograph (pLATE 1) shows the quickened pace of the
stream in the foreground as it flows over the remains of a weir at
Wimberley Mill. The weir at Ham Mills (PLATE 11) was built up in
three tiers and there were stone slots at each side of it into which
boards could be slipped if a greater store of water was needed in the
leat. A feature associated with these weirs was a sluice on the leat,
usually only a few yards downstream from the weir, which connected
the leat with the former stream course. This was, presumably, a
precaution against flooding since the weir was a permanent fixture.
The photograph of the sluice at Ham Mills illustrates this. (PLATE 111.)
A deed, dated 1713, records the cutting of a mill leat and the laying
of a small weir in the stream at Uley. A bank had been dug on the
north side of the stream and, for a fee of £5, the owner of the land,
one Charles Barnes, allowed Timothy Gyde, the mill owner to conduct
the water to his mill in this new channel. Gyde was permitted to pen
the water by his floodgates and ‘to lay a flat stone at or near the place
of the old water course being the lowest part of the banks towards the
land of the said Charles, for shewing and continuing the height
thereof”.?

1G.R.O. D1229.
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The overflow of a leated site was sometimes near the mill as in
FIG. 6Ba, or at the upper end of the leat. Often there were two or three
overflows when the leat was long There were two at Hazle Mill,
Painswick, for instance. Other examples of this type of site can be seen
at Dursley Mill and at Stone Mill, mentioned above. A variation of
this can be seen at Fromebridge Mill where there were two external
undershot wheels and the buildings lay parallel to the leat. (Fic. 6Bb.)
When there was little land available for the construction of water
courses, a remedy was found in building a series of small mills parallel
to one leat. Each mill was then fed by a small channel from the leat.
(F1c. 6Bc.) The best example of this type of site was to be seen at Bliss
Mills, Chalford, where in the 1gth century, four small mills were fed
by the Black Gutter, a leat carrying water from a spring which rose on
the Minchinhampton side of the valley.

Sometimes the leat was replaced by a pond. In this case, the
water course was usually shorter. An example of this was at Baylis’s
Upper Mill, Painswick, where a weir directed much of the water to
the pond. (r1G6. 6Bd.) A variation of this type was the site where a short
channel took water from the main stream into 2 pond and a leat took
the water from the pond to the mill. (Fic. 6Be.) The mills on this type
of site were often parallel to the valley but at Dunkirk Mills and
Huntingford Mill, one part of the mills is parallel to the valley and
the other part is at right angles to it. Thus the wheels are at right
angles to each other. (Fic. 6Bf.) At other sites, a leat took water
from the main stream into a large banked-up pond and the mills were
- directedly behind the mill dam as at Park Mill, Wotton-under-Edge
and New Mills, Kingswood. (ric. 6Bg.)

One other leated type occasionally occurred. This was the mill
site with twin ponds. Sometimes the ponds fed separate wheels, at
other times one of them was used solely as an extra store for water.
Usually the stream course was avoided and the ponds were either at
the same level a few feet above the valley floor, or, one was at a higher
level than the other. The flow of water from one pond to the other
was controlled by sluices. Examples of this type could be seen at Days
Mill, Nailsworth and Broadbridge Mill, Alderley. Ebley Mills became
a twin ponded site when the new mill and pond were constructed in
the 1820s. The water from the two ponds drove separate. wheels.
(See F1G. 8.) Reservoirs were constructed at several sites in the late
18th and early 1gth centuries. In most cases the sites can be included
in the category of twin ponded types. One such site was Halmer Mill
where ‘the mill pond and reservoir are (fed by) a powerful stream
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covering nearly four acres and never fail in supplying water to drive
the mill power to its full extent’.? A variation of this type was the
twin leated site. This can be seen at Egypt Mill, Nailsworth. The
purpose of this was solely to have separate channels for the two wheels
in the mill. (F1c. 6Bi.) An ingenious scheme was devised for Monk’s
Mill, Alderley, whereby one leat was fed by the main stream and its
twin by a spring. (F1G. 6Bj.)

There are a few types of mill site which possess features of both
the mainstream and leated types. At one site, the stream was dammed
and a leat took water from the pond so formed to the mill which was
several hundred yards below the pond. (ric. 6Ca.) This was probably
a modification of the earlier water courses. The buildings were usually
sited away from the valley floor lying parallel to it. Lower Steanbridge
Mill, Painswick, is an example of this type of site. When Longford’s
Mill site was reconstructed in the early 1gth century, the old mill site
(on the Ad principle) was left intact and a new pond was constructed
upstream of the old one, again on the Ad principle. A leat was then
built to take water from the new pond to a new mill which lay parallel
to the valley. (See ¥1G. 9.)

Washbrook Mill, Painswick, was also constructed according to the
Ad plan, the stream being dammed. Subsequently, the waters of a
nearby spring were taken by leat to the pond to supplement the water
supply. (Fic. 6Cb.) The wheel at Damsell’s Mill, Painswick, was
originally driven by the stream only but a leat was then cut to take
water from the stream and to return it again near the mill. The
purpose of this can only have been an attempt to increase the head
of water at this point. (ric. 6Cc.) Perhaps the most ingenious scheme
of all was the construction of the site at Lightpill Mill, Stroud. From
the tithe map, water appears to have been flowing uphill. There was
a pond above the mill and one below it fed by the tail race from the
mill. Water from the lower pond was somehow conveyed back to
the upper pond. The possibility that a steam engine was used to do
this must not be discounted but there is no evidence of one having
been used to that purpose. The bed of the lower pond was probably
sloping which would allow some of the water from this pond to flow
back to the upper one when the upper pond was empty. During the
summer months this would have been a useful supplement to the
water supply since Lightpill Mill was one of the lowest sites on the
Nailsworth Brook.

1 G.C.L. RF65.30.
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The kind of water wheel installed at various sites naturally
differed but there seems to have been no general view about which
type of wheel was best suited to either mainstream or leated sites. It
is commonly supposed that overshot wheels could only be used at
leated sites. J. U. Nef says, ‘As in all the rising English industries the
overshot wheel was generally used rather than the much less expensive
undershot wheel. To turn the former a stream had to be diverted from
its course and a dam built to store up the water against a drought’.?
But, an overshot wheel could be used at any site where there was a
sufficient fall onto the wheels and this could be found at both leated
and mainstream sites. Added height was usually obtained by the
excavation of a wheel pit a few feet below ground level. Care had to
be taken, however, that the tail race was also excavated otherwise the
wheel would run in backwater. Some overshot wheels in Gloucester-
shire were large. Edward Sheppard of Uley had one of well over
twenty feet.2 A booklet in Stroud Museum showing reproductions of
paintings of local scenes depicts one wheel in the Toadsmoor valley
which must have been well over thirty feet in diameter. Some smaller
wheels were compensated by a greater width. The overshot wheel
shown in PLATE 1v is ten feet wide and ten feet in diameter. Not all the
mills at leated sites contained overshot wheels. There was a long leat at
Fromebridge Mills, for instance, but the water turned two undershot
wheels.

Undershot wheels were usually installed where the fall of water
was only a few feet at either leated or mainstream sites. It isinteresting
to note that (contrary to Nef’s opinion) more mills were built along
the Frome valley than along any other valley in Gloucestershire and
yet the gradient of this valley necessitated the use of undershot wheels
at the majority of sites. It seems, therefore, that where there was enough
water to run undershot and breast wheels efficiently they could
provide sufficient water power for the needs of a ‘rising English
industry’ . . . the woollen industry. Breast wheels were even installed
at some sites where there was a sufficient fall for the installation of
small overshot wheels.

This growing concentration of water mills along the western edge
of the Cotswolds between the 16th and the 1gth centuries was therefore
a response to the need for an adequate water supply which was not
available at some of the sites chosen by earlier mill builders. As the

1J. U. Nef, “The Progress of technology and the growth of large scale industry in Great Britain,
1540-1640’; Economic Histroy Review, v, 1934-5, p. 8.
2 Estimated from remains of penstock and wheel pit.
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number of mills increased, so also did the problems of obtaining
sufficient water. At some sites, however, the power was fairly regular.
Rudge, writing of Dursley, said that ‘on the south-east side of the
church yard, some springs rise out of the ground, like boiling water,
in so copious a manner as to drive a fulling mill at about a hundred
yards below and are never known to diminish in quantity’.! An
anonymous writer discussing a Stroudwater navigation act said, “The
time of short water in the year is very inconsiderable, the present act
supposes it to be two months but ’tis in a few summers that it is felt
for so long . . . the mill pools fill in a very short time by the common
stream some in 10 minutes, to 15, 20, 30 and 40 minutes according to
their extent of pen; and all the pools from Wallbridge to Severn might
in a general way be filled in 6 hours’.? Sale particulars for mills along
the Frome valley describe the wheels of Spring and New Mills at
Chalford as being ‘Exceedingly well supplied with water’.? Griffin’s
Mill, further downstream possessed ‘water power unequalled by any
mill on the stream’.* N. S. Marling told the factory inspectors that
the water supply at Vatch Mills and Peghouse Mill was regular.?
Charles Stanton of Stafford Mills said that his water supply was
‘tolerably regular but necessarily varies with the seasons’.¢ Crowlbrook
Mill at North Nibley had a ‘constant supply of water’? and at Walk
Mills on the Little Avon, there was ‘a powerful stream of water which
has never been known to fail’.®

Many mill owners complained of a lack of water in summer,
sometimes amounting to less than half their winter supply. Howards
of Dursley said that their supply was ‘Very irregular in the summer
months. It sometimes happens that we do not get three hours work
in the day and 1 may say that on an average during those months we
do not get more than six hours’.? Several manufacturers of Wotton-
under-Edge complained of a summer shortage, William Lewis of
Brimscombe Mills reported that his water supply was irregular in
summer and autumn and at Bowbridge Mills, the supply was ‘always
irregular in summer’.!® The mills along the lower sections of valleys

1 T. Rudge, Gloucestershire, n (1802), pp. 216~17.

® The case of the Stroudwater navigation (1775), G.G.L. JX14.21.

® G.R.O. Bills of sale, 180749, D1358, no. 61.

4 Ibid., no. 109.

® Parliamentary Papers (hereinafter P.P.), 1834, xx, pp. 278, 280.

¢ Ibid., pp. 283—4.

? G.C.L. Particulars of estates in North Nibley, 1798, RV216.3.

3 G.C.L. RX180.3(1).

® P.P., 1833, xx, p. 952.

10 For Wotton, see P.P., 1833, XX, p. 955; P.P., 1834, xx, pp. 289, 291. For Brimscombe, P.P., 1834,

XX, p. 275. For Bowbridge, ibid., p. 281.
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or any site with a number of mills above were the hardest hit in the
summer. At Small’s Mill in the Painswick valley the power varied
from 14 h.p. in winter to 7 h.p. in summer. The occupier reported
that “The supply of water during the said four months is very irregular,
sometimes enabling us to commence work at 7 o’clock in the morning
and at other times not until 10 or 12 o’clock . . . if not used at the time
it will be an entire loss to masters and workpeople’.? Another Painswick
mill owner made the interesting comment that the mill immediately
above him was ‘a grist mill which occasions a greater irregularity
in the power than would occur if it was employed as a woollen manu-
factory’.? At Ebley Mills on the Frome, they sometimes received no
water until noon® and Charles Hooper who owned the lowest cloth
mill on the Frome said that water frequently did not reach his mill
until one o’clock in summer. He added that legislation restricting the
hours of work would ruin him as it would cause his factories ‘to be
comparatively useless’ in summer.* After hearing the mill owner’s
evidence, the factory inspector for Gloucestershire reported that
‘Great evil would result from any prohibition against adapting the
hours of work to the irregular supply of water’.s

Two mill owners in addition to complaining of a lack of water in
summer remarked on the occurrence of floods in winter. Both the mills
were on the lower courses of rivers. Messrs Davies of Stonehouse even
complained that winter floods occasionally prevented the working of
their steam engine. Samuel Long of Charfield Mills said that the water
power in winter was 50 h.p. ‘but even then irregular from floods’.¢ The
roadway at Charfield is still flooded sometimes in winter. Charles
Hooper, writing to Sir William Marling and referring presumably to
spring floods said ‘I never learned so much respect for the force of
water as last March’.?

When mill premises were shared, problems of sharing the available
water arose. The 1647 lease of a fulling mill at Doynton in south
Gloucestershire contained an interesting proviso concerning the use
of water. The fulling mill was leased ‘with such quantities of water
as was conveniently spared from a grist mill adjacent to the said
tuckmill without preiudice or hinderance to the said grist mill when
water shoulde be scarce or wanting’.® Shortly before 1810, Bowbridge
Mills were divided, both halves remaining in the hands of the Partridge
family. A clause was inserted in the agreement to the effect that in

:;ﬁ, 1334, XX, p. 264. 2 Ibig., p. 262. 2 Ibid., pp. 254-5.
.P., 1833, xx, p. 944. 5 Ibid., p. 47. ¢ P.P., 1834, xx, pp. 285, 252.
7G.R.0. Ddr3b. 8 G.C.L. Box 6. ’ ’
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times of water shortage both parties should stop work until there was
sufficient water for them both to start work again.?

One of the most involved problems concerning water power and
one which occurred with great frequency in the records of manor
courts and in Chancery from the 16th century onwards was the
balance of water height between each mill. If the owner of a mill B
wished to raise the head of water at his mill, he frequently affected
the water power at the sites below him C and above him A. The owner
of mill C might well complain of a loss of water, as occurred in the
dispute between New Mill (formerly belonging to Cirencester Abbey)
and Langley Mill at Cirencester in 1563. Langley Mill was the older
of the two sites but New Mill had been built upstream of it. Some of
the water from the Churn had formerly gone underground near New
Mill through a hole called the Furness Hole but the tuckers from
New Mill stopped the hole with a piece of board and other materials
in order to retain the water for themselves. “The tenants of Langley
Myles conferre they coulde gane no water from furnes hole but by
fealty . . . by giuing of money to the tuckers of the newe myles’. A
tenant of New Mill continued the story: ‘and upon great occason
of woke that he had at the same mill, he did sett up boordes to keepe
the water in the same myll and did rame the same with donnge
whereupon the myller of Langleis mille complaynynge thereof unto
Richard ffowler thelder under whome this deponant was then tenant
the said Richard flowler came to the said . . . myll on Monday and
toulde this deponant that he could not store the water from Langleis
myll’.?

There was a similar case in 1608 between Lodgemore and
Fromehall Mills on the Frome when a small sill on the bottom of the
river at Lodgemore Mill was enlarged until it ‘extendeth from banke
to banke quite over the said river and is made strong with stakes,
- wattles, stones, planks and earth from the bottom of the river and the
same is made soe strong and highe that for the most part of the summer
the said milles called Nether Latemore (Fromehall) have little or noe
water and can thereby yeld but small profitt in the summer time’.?

In 1801, Humphrey Austin, the owner of two mills in Kingswood,
leased the higher of the two mills to a certain Thomas Mercer. A
clause was inserted into the lease whereby Mercer undertook not to
‘dam or pen up the water running to or from the . . . mill . . . hereby
demised or do any other act which may let hinder or obstruct or in

1G.C.L. Box 69. 2 G.R.O..D674b/L1 and D674b/La. 3 G.R.O. D1gg/L1.
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any wise injure or impede the working of another mill . . . belonging
to the said Humphrey Austin called New Mills, where he carries on
his business in the clothing manufacture which are situated upon the
same stream but below the mill (hereby demised)’.?

Alternatively, it was the owner of mill A above mill B who
complained. He might find that the new weir or dam built by the owner
of mill B not only raised the height of the water in B’s pond but also
in his own tail race. This meant that the level ultimately rose in the
wheel pits and this reduced the efficiency of his wheels. The efficiency
was reduced in varying amounts depending on the type of wheels
used. This can best be illustrated from a court case concerning two
mills in the south of the county which had been used for a variety of
purposes including corn milling, paper making and tanning. Council
for the defendant reported that ‘A breast wheel will not work in tail
water as well as an undershot wheel . . . an undershot wheel will work
in tail water better than any other . . . an overshot wheel will not work
so well in tail water as either the other’.2 One of the earliest agreements
concerning the height of the water in a tail race was that between the
owners and tenants of Ebley and Dudbridge Mills, Stroud, in 168s.
Ebley Mill was downstream of Dudbridge Mill and there was a weir
belonging to it sited between the two mills. The owner of Dudbridge
Mill allowed boards not exceeding twelve inches in breadth or depth
to be placed in the weir ‘when the water of the river betweene the said
mills is low and starte’. The condition being that the boards should be
pulled up when ‘the water shall recoyle upon, prejudice or injure the
said mills called Dudbridge Mills’. Any controversy arising out of this
was to be decided by two arbitrators.® In the 1740’s, a similar agree-
ment was made between the owners of St Mary’s Mill and Iles Mill
in Minchinhampton.* The problem of the weir between Ebley and
Dudbridge was not settled in such a friendly manner in the 1gth
century. In 1832, the owners and tenants of the mills were concerned
in a law suit. The depositions of witnesses in the case show that the
boards were put in in the summer and that formerly people from Ebley
had asked for permission to do so. If the boards were kept in longer
than October or November ‘the people at Dudbridge used to come
down and cut them through and throw them out’. A former employee
from Dudbridge said that he was given orders to cut the boards
‘whenever the water did annoy us’. Apparently six or seven inches
against the wheels at Dudbridge was sufficient to give cause for

1G.R.O. D654T/11/4/T1. 2 G.R.O. D186V/33.
? G.C.L. 289(63). 4 G.R.O. Di815, Clutterbuck,
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complaint. As late as 1889, the weir was still the cause of complaint
and Sir William Marling, then owner of Ebley Mill, corresponded with
the Rector of Lydney on the matter. He was advised that ‘The mill
owner above would have serious cause for complaint if the increased
head in any way affected the tail of his wheels’.t

The raising of a mill dam in Dursley caused a chain reaction up
the valley which resulted in a law suit in 1827. The weir at Phelp’s
Mill had been raised and this resulted in the flooding of the tail race
and wheel pits at New Mills. When the owner of New Mills rebuilt
his property, he raised his mill dam by twelve feet and his wheels in
proportion to this in order to combat the flooding. When he penned
the water to it’s full extent, the level rose in the tail race of Dursley
Mill above. The owner of Dursley Mill, writing to Tippets of New
Mills said ‘If your water be penned to the highest height and my
wheel should be going, I should be deprived of a very considerable
part of the fall attached to my mill’.? Fortunately, there was about a
mile between Dursley Mill and the next one upstream which prevented
the reaction spreading any further.

In spite of all the apparent disadvantages of water power, some
mill owners managed to obtain a considerable horse power from their
wheels. Many mills had two, three or even four wheels and Nind
Mill at Kingswood had five. There were three wheels of 10 h.p. each
at Ham Mills in 1833 and two wheels of 12 h.p. each at Vatch Mills.
Samuel Long of Charfield Mills obtained 50 h.p. from his wheels in
winter and at Ebley Mills, four wheels produced 8o h.p. Stanley
Mills appear to have had the most efficient water power for the owners
proudly proclaimed that their five wheels produced 200 h.p.? Unfor-
tunately for the historian, there is no record of the horse power
obtained at Longford Mill. The owners apparently did not believe
in divulging information to the factory inspectors.

Water power continued to be the prime motive power in Glouces-
tershire long after it had been supplanted by steam power in Yorkshire
and even Wiltshire. When steam engines were installed, they were
considered by many manufacturers to be only a supplement to water
power. Samuel Clutterbuck of St. Mary’s Mill voiced the common
feeling concerning water power when he replied to the factory inspec-
tors that his power was ‘water chiefly and in very dry seasons, steam
to supply the defficiency’.* Fic 10 shows the proportions of water and

1 G.R.O. D873b (uncatalogued).
2 G.R.0O. Dg47/Ma2.

3 PP !834’ XX, pp. gﬁ 279"80: 252, 2545, 256
4P.P., 1834, XX, p. 25
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steam power in the manufacturing parishes of Gloucestershire in 183g.
It can be seen that although steam only was used in Leonard Stanley
and over fifty per cent of the power was steam at Charfield and
Wotton-under-Edge, water power predominated in the parishes of

THE PROPORTION OF WATER AND STEAM POWER IN EACH PARISH.

Painswick

standish (P

o Eastingtan Sronehouse,
¢ Stroud
® <
"“‘.{‘ LT
Rodboroug!
Leonard
o' @ @ ‘ ®
~ G M&nchinhuupton
~

RO (8 “ “
Ounley . ‘ Fouley

B~

.
2
\g/doqnon under Totat HP
< 05
Charfield . AN @

‘ Kingswood 100
Miles 25
U LI

G o

)

' Proportion of

steam power,

Fig. 10

Minchinhampton, Stonehouse, Stroud, Rodborough and Wood-
chester—those parishes in which there was the greatest number of
mills.* Tt is interesting to note that in the great mill rebuilding period
of the 1820s, nearly every mill was built on a stream-side site with

1P.P., 1839, XL1I, pp. 144~7.
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provisions made for water power. Only at Wotton-under-Edge were
any buildings erected away from the stream to be driven wholly by
steam. By 1850, the total steam power used in the Gloucestershire
woollen industry was only 806 h.p. against 1,495 h.p. water power,
that is thirty-five per cent. In the Yorkshire textile industries on the
other hand, seventy-six per cent of the total power used was steam,
many new steam mills having been built. In Wiltshire, seventy per cent
of the total power was steam.! As late as 1872, the auctioneers of a
considerable cloth factory at Eastington listed, among the advantages-
possessed by the site, ‘four powerful water wheels . . . (driven by the)
Frome which affords a never failing supply of water’.?

1 p.P., 1850, XLII, pp. 455 et seq.
2 G.C.L. RX118.4.
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