




















During the rush for the tin mines at Vegetable
Creek (now Emmaville) there were never less than
20 sat down for tea in the evening. When the bank took
over the station all this sort of thing was cut out.

In the earliest days when gold was discovered fats
went as high as £10 per head. When the bank
foreclosed on Ben Lomond, stock had fallen to about
£2 per head.

(‘Web’ 1939)

Nowhere in the documentary sources, either contemporary
or subsequent, has any reference been found to the fate of the
watermill. From the information that we have, it is apparent
that the sawmill did operate during 1877 and 1878 but the
flourmill was never completed, the fate of the irrigation
scheme is unknown, the woollen factory remained a figment of
Bagot’s imagination, and the watermill is never mentioned
again as a going concern after Bagot’s bankruptcy of early
1879. Even in its short life it had killed a man and burst its race
on one occasion, and one can imagine the hard-headed attitude
of the Board of the Bank of New South Wales when it took
over the Ben Lomond property, a security that did not equal
the former proprietor’s debt. The Board Minutes recorded on
30 May 1879 that:

It was ordered that Mr Green [a bank inspector]
proceed at once to Mr C. T. Bagot’s Stations and these
[sic] adopt all measures that may be necessary for the
protection of the Bank’s interests.

(Bank of New South Wales 1877-1902)

Mr Green’s report was read to the Board on 19 August 1879. If
it survives, it has not been located but it is clear what was
going on: the Bank was determined to plug any financial leaks
at Ben Lomond and to recover every penny that it could lay its
hands on. It seems very likely that amongst the measures taken
was the immediate closure of the mill, the dismissal or
reassignment of its workforce and the removal and sale of all
machinery, timber, and ironwork, which would no doubt have
included the wheel. Given its large size, the latter was probably
broken up rather than transported to a new location as
sometimes happened with waterwheels. With Bagot out of the
way, the Bank appointed a succession of managers to Ben
Lomond, who presumably had no choice but to do what they
were told.

The total ‘life’ of the watermill is, therefore, unlikely to
have been more than three years at the most and this brief
existence goes some way to explaining why no photographs,
paintings or drawings appear to have survived of what must
have been a remarkable structure. Indeed, so brief was its life,
that the construction of the flourmill was never completed. The
proprietor of the present (much smaller) Ben Lomond Station,
Mr Dick Streeter, inherited it from his late father, who
purchased it soon after World War 1. Mr Streeter can remember
the ruin of the mill, looking just as it does now, in the late
1930s and early 1940s, except that it was covered with
blackberries, and can remember his father stopping
neighbouring proprietors from using it as a convenient source
of stone. The first account by ‘Web’ (1934) referred to the
‘ruins of the mill’ and a plan of Portion 165 (on which the site
is located), that was surveyed on 28 October 1925, gave no
indication of its existence, although it marked buildings some
of which were quite minor, and showed the gravel road that
now runs across the southeastern edge of the site and is said to
date from just after World War I (NSW 1925). Furthermore, in
1980 Mr Streeter met Vic Eckersley, a dairy farmer from the
Ulmarra area near Grafton, who said that he had been at Ben
Lomond around 1918 and that the ruin looked the same then as
now. It would seem, therefore, that we are here dealing with a
case of deliberate demolition, which most likely took place in
late 1879 to early 1880, rather than one of gradual decay.
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Christopher Bagot is inevitably the most important person
in the story of the watermill but there was also one other who
played a significant role. This was Henry Sheldon Goddard,
the man who according to the Sydney Mail (1877), which
called him ‘G. H. Goddard’, ‘designed and constructed the
wheel’, and according to ‘Web’ (1934), who called him
‘Mr. Soddard’, ‘supplied’ the ‘iron work’. The Glen Innes
Examiner (1877a) mentioned a Mr Pickering as ‘constructing’
the wheel but it is likely that he was a carpenter who built the
wooden parts of it, whereas Goddard attended to the whole
engineering side of things. We know from the Sydney Morning
Herald (1874) that Bagot was a keen reader of the American
Agriculturist, a journal which he had done so much to promote
in New South Wales that its proprietors had presented him with
a number of American agricultural implements. Perusal of
issues of this publication for the 1870s reveals that it contained
a wealth of information and practical advice, with something
of a do-it-yourself flavour. It also contained many
advertisements for a variety of equipment. It is quite likely that
at least some of Bagot’s innovative ideas came from this
source; indeed, in the January issue for 1873 there was an
illustrated article on waterwheels, which claimed that
waterpower was ‘constant, regular, inexpensive, and needs no
costly attention’ and that ‘The means whereby the power is
utilized are so simple that no skilled labor is necessary to
provide them’ (American Agriculturist 1873: 17). Bagot,
however, apparently had the sense to employ an expert
to design-and construct the mill, for in an advertisement
in the Tamworth Observer of 27 January 1877 Goddard
described himself as a ‘MILLWRIGHT, ENGINEER,
BOILER-MAKER, BLACKSMITH, AND GENERAL
AGRICULTURAL IMPLEMENT MAKER’' (Tamworth
Observer 1877).

Henry Sheldon Goddard, like Bagot, was an
entrepreneurial innovator but he seems to have been
somewhat more successful. Born at Stratton, in Cornwall in
the United Kingdom, on 24 October 1841 (Registrar General
1990a), Goddard was already described as ‘Mill Wright’ at the
time of his marriage on 11 February 1863, also at Stratton,
Comnwall (Registrar General 1990b), when he was merely
twenty-one years of age, and presumably had only just
finished his apprenticeship and training in that craft. He and
his family arrived in South Australia on 6 December 1865 on
the Maori from Plymouth in the United Kingdom (South
Australian Shipping Arrivals). Having worked as a millwright
in Adelaide, and for Mort and Company’s Engineering Works
in Sydney, he went to Tamworth in connection with the
construction of Lewis’s flourmill and by the early 1870s was
in Uralla superintending the erection of machinery in
McCrossin’s flourmill. In 1872, with a partner, he established
at Uralla the New England Foundry, which he ran till his
death on 10 February 1900 at the age of fifty-eight (Principal
Registrar NSW 1990). There is every indication that Goddard
was a hard-working, experienced and skilled craftsman who
knew his business (Uralla and Walcha Times 1900). At the
Uralla foundry he did a variety of engineering work as well as
casting both brass and iron. In the latter material he made all
manner of things, producing castings up to a ton in weight,
from verandah posts to grave-markers, from ploughshares to
steam engines; his iron furnace first operating in October
1875 (Armidale Express 1875). He was obviously highly
versatile, working in copper alloys as well as iron. In
December 1876, for instance, he cast a 7-hundredweight bell
for the Catholic Church in Glen Innes (Uralla and Walcha
Times 1876), which was installed the following month
(Armidale Express 1877), and this at the very time when he
must have still been involved in construction work at Bagot’s
Mill. The Glen Innes bell survives, however, whereas the mill
does not. Indeed, an advertisement for the Uralla foundry in
1875 (Armidale Express 1875), stating that the ‘Highest Price




given for old Cast Iron and Brass, in any quantity, delivered at
Foundry’, indicates that the Bank of New South Wales could
well have sold him back his own castings when they
demolished the mill.

Like Bagot, Goddard had his financial problems, in his
case facing insolvency in the depression of the mid 1890s
(Uralla and Walcha Times 1895), but he seems to have
weathered through and after his death the foundry was
purchased by H. C. Crapp (Armidale Express 1900) and as the
Phoenix Foundry operated until the mid twentieth century.
Indeed, it still exists, having changed hands several times, and
functions now as a working tourist attraction. Stored away in it
are some hundreds of wooden patterns, dating from the late
nineteenth and early twentieth century, that were used in
forming the moulds for cast-iron objects. Perhaps amongst
them are some of the patterns used in producing the castings
for the Bagot’s Mill waterwheel and other machinery but the
items have never been catalogued and would need a separate
research project to investigate them.

Given the timing of the construction and initial operation
of Bagot’s Mill, at a time when Christopher Bagot was forced
to make a final desperate request for even more credit at the
Bank of New South Wales, it seems reasonable to conclude
that the mill proved to be the straw that broke the camel’s back.
The costs of such an enterprise must have been considerable,
involving as they did extensive earthworks, large scale
engineering, and a substantial building, and yet Bagot
undertook this venture when he was already deeply in debt. To
the east of Ben Lomond is a place called Wards Mistake,
apparently after an unfortunate early squatter who, when he
attempted to licence his run with the New South Wales
government, found that another squatter had got in first and
registered it in his name (Atchison 1976: 22). Perhaps it would
be appropriate, therefore, to think of the mill as Bagot’s
Mistake, to commemorate his misfortune just as Ward’s was
remembered. However, one is left wondering whether it really
was a mistake; in financial terms probably but if the timing and
Bagot’s finances had been better would it have succeeded?
Interestingly, Bagot made no mention of it in his affidavit of
3 March 1879 stating the cause of his insolvency. In that
document he stated as follows:

1 Tattribute my insolvency to the following facts
That owing to the severity of the last two seasons
stock has decreased very much in value hardly
bringing what it cost some time back; and loss of
stock from want of rain and grass.

2 One Thomas Rodgers obtained a verdict against me
in the Northern District Court Holden at Glen Innes
for the sum of sixty-six pounds nineteen shillings
and costs of court, which are not yet taxed

3 The Bank of New South Wales have taken
possession of what stock T had remaining and if
sold they will not realize the Banks claim owing to
there being no demand for stock

(Archives Office of New South Wales 1879)

_Bagot, therefore, did not think of the mill as his undoing, even
if to.us reviewing the evidence over a century later it seems as
if it must have been. Presumably he thought of it as one means
of rescuing himself from financial disaster, and so it is worth
asking whether from the technical point of view the mill could
have  succeeded, given more favourable economic
Clrcumstances. This question can only be addressed fully if
one examines the physical evidence as well as the
documentary and oral evidence, and it is to that physical
evidence that we must now turn.

INVESTIGATING THE PHYSICAL
EVIDENCE: SURVEY AND EXCAVATION

The archaeological investigation of Bagot’s Mill followed on
from that of Winterbourne homestead, also in New England
(Connah, Rowland & Oppenheimer 1978). In the case of
Winterbourne, the research had principally centred around the
question of cultural adaptation to the Australian environment.
It was the writer’s search for another site that might throw
further light on this subject that originally drew his attention tc
Bagot’s Mill. In the late 1970s and early 1980s the New
England Tablelands were gripped by an extended drought, and
it seemed incredible that anyone in the past could have thought
that a watermill was a viable proposition in an area hardly
noteworthy for heavy rainfall and clearly subject to periodic
drought. As I wrote in 1983 (Connah 1983: 19):

Could it be that this was just a supreme example of
cultural learning: an imported technology that proved
of little use due to the alternating floods and droughts
of much of the Australian environment?

Pearson (1995; in press) has shown, however, that the
nineteenth-century transfer of watermill technology from
Britain to Australia did involve successful adaptation, even if it
frequently ran into problems. In the wetter regions of the
continent, notably in parts of Tasmania and Victoria,
waterpower was certainly viable but in drier areas, such as the
New England Tablelands, its use was of more marginal value.
Nevertheless, documentary sources indicate that a number of
watermills formerly existed in the New England area. Thus
William Gardner, who left some of the earliest descriptions of
colonial settlement in the area (Dunlop 1966), drew a picture of
a watermill on the Sara River at Mount Mitchell in the 1840s or
1850s (Walker 1966: facing 23), and other watermills existed at
Dundee, the Bluff Rock (near Tenterfield), the Beardy Waters,
and elsewhere (Connah 1980). Little physical evidence is left at
any of these places, however, so that the remains of Bagot’s
Mill provide a unique opportunity to examine the viability of
nineteenth-century watermill technology in this part of northern
New South Wales. In the 1890s Hillgrove was to generate its
first electricity from waterpower (Gojak 1988) and hydro-
electricity is still produced in New England at the present time,
but in the first instance there were considerable problems
although a Pelton Wheel was used and nowadays water turbines
are employed. The key question is, given the available
waterwheel technology of the 1870s, could Bagot’s Mill have
succeeded, situated and designed in the manner that it was? In
short, the archaeological investigation that is discussed here
originally set out to test the hypothesis that Bagot had indeed
made a mistake.

Siting of mill

Water supply

The water that drove Bagot’s waterwheel came from
Llangothlin Lake to the south-east of the mill (Fig. 3). The two
main contemporary accounts, of relevance to the construction
of the mill, wrote of ‘an everlasting water supply’ (Sydney
Morning Herald 1874) and ‘water in abundance’ (Sydney Mail
1877) but it seems that in both cases the writers (no doubt
influenced by Bagot’s opinion) were unduly optimistic.
Llangothlin Lake, as it is called on the survey maps, or
Llangothlin Lagoon as it is more commonly known in New
England, is of approximately 11 km in circumference (NSW
1975a; 1975b) but it is generally shallow and much of it is
marshy. It also fluctuates greatly in level, from years when it is
full, as in the 1950s, to years when it is virtually dried up as in
the 1940s (when Dick Streeter says it was dry for seven years)
and in 19801981 when stock were able to walk from one side
of it to the other. The nearest places with. official rainfall
records are Guyra, where the records start in 1886, and Glen
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Innes (slightly further away), where they commence in 1881.
The records for Glen Innes between 1881 and 1901 show a
vyariation in the annual rainfall from a high of 1378 mm in 1890
to a low of 522 mm in 1898, a variability of over 100 per cent
within nine years (Bureau of Meteorology 1989: 3867). No
records exist for the late 1870s, when Bagot’s Mill had its brief
existence, except for the relatively far away Armidale, but the
information that we do have about rainfall in the general area
during the late nineteenth century and the reports of periodic
low lake levels during the present century, suggest that
Llangothlin Lake was by no means the dependable source of
water that a watermill would need for consistent and reliable
operation. The point that must be emphasized here is that for
the successful operation of a watermill it was the reliability of
the rainfall rather than its amount that really mattered. Even at
Tamborine in south-east Queensland, which with an average
annual rainfall of 1570 mm is much wetter than the Ben
Lomond area, a waterwheel built in 18871888 was abandoned
about 1901 partly because of unreliable rainfall (King 1994).

Bagot and Goddard clearly appreciated some of the
potential water-supply problems, because they built an earth
and stone dam across the outlet of Lake Llangothlin into the
Mann River, thus raising the level of the lake (Fig. 4). By
1980 the remains of this dam had been deliberately breached
towards its southern end during the wet years of the 1950s and
breached to the north by a washout at an earlier date
(Davidson 1980). Its original length was difficult to estimate
because the southern end was so vague but it appeared to be
about 100 m long and there was a rough stone abutment at its
northern end. The maximum surviving height of the dam,
above the ground surface on the lake side, was about 1.75 m.
It was said that the lake had topped and overrun it in the
1950s, but there was no water anywhere near it in 1980
(Fig. 5). Although the existence of this dam must have
improved the water supply situation for the mill, it could not
have solved the problem of that supply’s basic unreliability.
Certainly the writer in the Sydney Mail (1877) was wrong to
claim that it would ensure a ‘permanent supply’.

Fig. 4: The remains of Bagot's dam across the outlet of Lake Llangothlin, February 1980. View from northern breach.

Fig. 5: Lake Llangothlin
from Bagor's dam,
February 1980. At

that time the lake was
at a very low level

and is barely visible

in the background,
covered with weed.
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Mill race

Given that one has an adequate supply of water, it still has to be
got to the mill to drive the waterwheel and the latter has to be
situated sufficiently below the level of the water-source to
provide an adequate fall. In the case of Bagot’s Mill an unlined
earthcut race carried the water for 2.5 km on a sinuous route
along the slopes of a hill and at right angles to the natural
drainage pattern. Erosion and silting of the race, as well as its
use in one place to dispose of garbage (at the lake end) and its
destruction in other places, makes it very difficult to calculate
the overall fall in the race, which is now little more than a slight
depression in most places, but a dumpy level survey in 1989 by
Kathy Panitz and others produced a figure of 1.946 m that
seems quite reasonable. Given the length of the race, such a fall
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Fig. 6: Cutting XXI sectioning the mill race 80 m north-east of the flume location. The white markers indicate the surface of the natural clay.

View from north-west. Scale in cm. September 1982.

would have been just sufficient to maintain a continuous flow
of water without it causing erosion to the base and sides of the
channel. In such a long unlined race, however, there must have
been a substantial loss of water, due to both seepage into the
ground and, particularly in hot weather, evaporation into the air.
At a point 80 m north-east of the place where the race would
have fed water to the now-vanished flume, measured along the
centre of the curving race, an archaeological section 1 m wide
(Cutting XXI) was excavated through it in 1982 (Fig. 6). The
section drawing of this cutting (Fig. 7) shows how smali the
mill race was, although considerable allowance has to be made
for its location on a slope that would probably have accentuated
the effects of erosion over the last century and more, resulting
in the loss of the upper sides of the channel.

HU eroded clay [Oj; stones

Fig. 7: Curting XXI, east section.

{1 red clay (natural)




Phortographed August 1979 with excavations in progress.

‘Web’ (1934) remembered the race bursting on one
occasion, presumably after heavy rain, and this together with
its length and character raises questions about its likely long-
term viability. According to ‘Web’, the dam on Lake
Llangothlin was constructed by ‘a gang of Chinamen’, and it is
quite likely that they also dug the mill race as well. Certainly
there were plenty of Chinese in the area at the time, attracted
by the tin-mining of the Northern Tablelands; in 1877 Tingha,
for instance, had a population of 900 of whom no less than
700 were Chinese (Walker 1966: 96). Chinese skills in
hydraulic engineering are famous but it is likely that both the
Chinese labour force and Bagot himself were influenced by
the long races that were often dug for mining purposes,
fOrgegting perhaps that, whereas a mining race might only be
Intended to last a year or two, a mill race would need a far
longer life with all that this implied for maintenance and
Iepair. What the millwright Goddard thought of the matter is

Fig. &8: The site of Bagot’s Mill seen from the hillside, near the mill race. At centre are the two parallel walls of the wheelchamber, with the site of the
flourmill to the left and that of the sawmill to the right. In the distance is Ben Lomond Station, the large white building being the woolshed, which
is thought to have been originally Bagot's dairy building. The road in the foreground is said to have been constructed soon after World War 1.

not known; if he had doubts about
the race perhaps he was overruled
by Bagot. Whatever the case, it
does seem that 2.5 km of winding
unlined earthcut race was not very
practical. Nor was it necessary, for
the mill could have been sited just
below the 1340 m contour to the
north-west of Lake Llangothlin,
only 500-600 m from the lake
shore (Fig. 3). Such a position
would have given the same fall as
the location that was chosen and
would have needed a mill race of
less than a quarter of the length of
the one that was dug. The main
reason that Bagot sited his mill
near the homestead, rather than
nearer the lake, was probably to
make its supervision easier and

Fig. 9: The site of Bagor's Mill seen from the valley fo its north-west. The wheelchamber walls are visible perhaps also to en"'lbl.e the tailrace
at centre, to the right of a white excavation structure. Behind the site is the hillside along the upper part to be used to irrigate nearby
of which runs the mill race, marked by the lower edge of the trees and bushes. August 1979. cultivation paddocks, as the Sydney

Mail (1877) indicated was his
intention. As always, he was trying to do too much, and as a
result further weakened an already doubtful water-supply
situation.

The flume, water-control facilities, and tailrace

The limited supply of water by the time it reached the mill
itself dictated that the waterwheel should be driven by the
weight of water rather than by impulse, that is to say that it
should be an overshot wheel, a breast wheel, or a pitchback
wheel, rather than an undershot wheel which would anyway
have been of much lower efficiency (Reynolds 1983: 226). The
exact type of wheel that probably existed is discussed below
but clearly some form of gravity wheel, as it was called, was
needed, meaning that the water had to be delivered to the top
of the wheel or near to its top. For this reason the mill was
situated at the bottom of a sharp slope near the top of which
was the mill race (Figs 8 & 9). As recorded at the time, the
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Fig. 10: Plan of Bagot’s Mill, showing visible and excavated stonework. Roman numerals indicate excavation cuttings (in an earlier version of this plan
in Connah (1983: 20) and in Birmingham, Jack & Jeans (1983: 41) the numbers of Cuttings IV and VI were erroneously transposed). The gravel road is

said to have been constructed soon after World War I and has nothing to do with the mill. The water powering the mill ran from top to bottom of this plan.
Foundation trenches, postholes, and other excavated features are shown within cuttings.
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Fig, 11: Elevation of internal face of southwestern wall of wheelchamber. The waterwheel turned on bearings supported on the top of each wall by a granite
~ block. The similar block to the right was one of two that probably supported the timbering that carried the forward end of the flume. Water powering the
wheel ran from left to right and each side of the wheel drove a transmission shaft that passed through a window-like aperture, of which one is visible here

to the right. Note the row of insertion holes for timbers near the top of the wall and the carefully laid stonework. Note also the slight fall in level of the

wheelchamber floor from left to right, to assist in drainage towards the tailrace.

water flowed from the mill race along a 160-foot (49 m) flume
(Sydney Mail 1877), that must have been constructed of wood.
It seems likely that the forward end of the flume was supported
by timbering that rested on the pair of granite blocks on top of
the northwestern end of the wheelchamber walls (Figs 10
& 11). The rest of the flume was presumably carried on timber
trestles that adjacent to the wheel would have been about
30 feet (9 m) high, the diameter of the wheel. At each end of
the flume there would have been a sluice gate, at the mill race
end to admit water to the flume (or to shut it off in times of
flood) and at the wheel end to allow water to flow into the
buckets on the wheel and cause its rotation. All things
considered, the flume and its supporting timberwork must have
been an impressive sight, although probably not so much so as
the flume for the massive 72-foot (22 m) Garfield Wheel at
Forest Creek, Victoria, built in the 1880s and (sadly)
dismantled in the early 1900s (Stone 1974: 102-3). Little trace
is left of the Bagot’s Mill flume, however, except a slight
depression where it joined the mill race and a stone foundation
that may have supported the beginning of its suspended section
(Fig. 12). Cuttings XX A, D, E, and F, excavated on the steep
hillside to attempt to find postholes from the supporting
trestles, found nothing. Possibly the timbering was supported
by bed-logs rather than being sunk into holes in the ground but
the excavations were probably not extensive enough to be
conclusive in this regard (Figs 12 & 13). Survey of the site of
the flume does suggest, however, that the contemporary
account exaggerated its length. Rather than being 160 feet
(49 m) long, it would have been only about 113 feet (34 m)
from the mill race to the wheel and about 144 feet (44 m) from
the mill race to the extreme end of its support timbering,

resting on the granite blocks at the northwestern end on the
wheelchamber walls.

The mill race did not terminate at the flume, which joined
it at right angles (Fig. 12), but continued a little further along
the hillside to end in an elongated, earthcut overflow basin
(Fig. 3), from the lower side of which extended another
channel that may originally have taken excess water down to
the Ben Lomond Station buildings (subsequent disturbance has
destroyed the evidence). These overflow facilities were clearly
essential for periods when the wheel was not operating and
particularly for times when there was heavy rain.

After the water had rotated the wheel, it drained away
along an unlined earthcut tailrace (Figs 14 & 15), which
ultimately ran into a tributary creek of the Mann River.
Whether Bagot carried out his intentions ‘to irrigate the
cultivation paddocks which are situated on the flat many feet
below the level of the tailrace’ (Sydney Mail 1877) is
unknown but the tailrace certainly does cross an alluvial flat
and could have been used for irrigation. Running towards it
there are traces of another drainage channel (Fig. 15), down
the slope from what is thought to have been Bagot’s dairy
building, which is now Dick Streeter’s woolshed. Overall, the
flume, the water-control facilities, and the tailrace, seem to
have been carefully planned. Execution, however, may well
have left something to be desired: the overflow basin is

- unimpressive and the tailrace, although stone-floored near the

point where it left the wheelchamber (Figs 16 & 17), was cut
straight into the natural clay for the rest of its length, except
adjacent to the sawmill where one side consisted of stone
walling (Fig. 18).
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Fig. 12: Plan of flume site. Cuttings XX A, D, E, F were excavated down
to a natural clay-with-stones surface but no postholes were found.

Fig. 13: Cutrings XX A, D, E, F completely excavated, from north-west.
The two lines of ranging rods indicate the line of the flume, which joined
the mill race just beyond the bush near the top of the slope. Scale: front
pair of ranging rods graduated in 20 cm divisions, other rods graduated
in feet. September [982.

Layout and design of mill

The wheel and wheelchamber

The heart of the mill was the waterwheel and, although it has
long disappeared, it is possible from documentary and
archaeological evidence to say quite a lot about it. The most
important documentary source is the contemporary account in
the Sydney Mail (1877) and the most important archaeological
source are the details of the wheelchamber and its walls.

The 1877 writer described the wheel as being 30 feet (9 m)
in diameter, ‘the finest and largest of its class in the Northern
districts’. According to the much later account by ‘Web’
(1934), the wheel was constructed of wood, apparently
reinforced with ironwork, the arms being hardwood and the
buckets cedar. In both his accounts “Web’ (1934; 1939)
described the wheel as ‘over 40 feet [12.2 m] in diameter’ but a
measurement from the probable axis of the waterwheel to the
curved stonework at the southeastern end of the
wheelchamber, allowing 2 cm clearance (Fig. 11), shows that
33.3 feet (10.14 m) would have been the most likely diameter
of the wheel. This is, in any case, approaching the maximum
diameter achievable with a wooden wheel without it tending to
warp under its own weight, that Reynolds (1983: 287) puts at
‘around 40 feet [12.2 m]’. According to the 1877 writer, the
width of the wheel was 4 feet (1.2 m) and this agrees well
enough with the width of the wheelchamber, which is 4.3 feet
(1.3 m), allowing a clearance between the wheel and the
stonework of the walls of 2 inches (5 cm) on each side. The
1877 account also stated that the wheel had ‘93 buckets (in




depth 10 inches [25.4 cm])’, close enough to the ideas of the
great nineteenth-century authority on mills, Sir William
Fairbairn, who recommended 96 buckets of 13 inches (33 cm)
depth, for a waterwheel of 32 feet 10 inches (10 m), with a fall
of 28 feet 3 inches (8.6 m); specifications roughly comparable
with those of Bagot’s wheel (Fairbairn 1878: 142).

A most important detail in the 1877 account, so far as the
waterwheel is concerned, is the mention of ‘attached external
cogged segments around its periphery to work two pinions
intended to drive the various machines’. Clearly, the wheel was
fitted with rim, or peripheral, gearing, almost certainly made
of cast iron. The development of such gearing, from about
1800 onwards, constituted one of the more significant
advances in waterwheel design during the nineteeth century.
Traditionally, power had been transmitted by the wheel’s axle
to a gear wheel set in a pit within the mill but this arrangement

Fig. 14: Aerial photograph, April 1980, of mill site from north-west. The mill race runs around the upper part of the hill beyond the site, marked by the
lower edge of the trees and bushes. The tailrace runs down from the mill into. the valley, making a sharp change of direction a little below the centre
of the photograph. The lines running from left to right in the valley and on the lower part of the hill are modern contour banks.
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required that the axle and arms of the wheel be of a size and
strength that could both support the weight of the wheel and
transmit the torque forces developed at the rim of the wheel.
Rim gearing relieved the axle and arms of the stresses of
power transmission, and allowed them to be reduced to sizes
just sufficient to support the weight of the wheel and its
contained water. In addition, taking power from the rim of the
wheel meant that the transmission shaft ran at a much higher
speed and step-up gearing was unnecessary (Reynolds 1983:
290). In the case of Bagot’s Mill, there was a transmission
shaft on each side of the wheel, running in a bearing bolted to
the upper surface of a large block of granite forming the lower
side of a window-like aperture in the wheelchamber wall
(technically known as a ‘wall box’). This allowed the shaft on
one side to drive the sawmill and on the other to drive the
flourmill (Figs 11 & 19).
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