Bursledon Windmill, Hampshire – Condition Inspection Report
Bonwick Heritage Consultancy 18th July 2018
The mill was inspected by Luke Bonwick on two separate occasions: on 11th May and 11th July
2018. On the first visit the principal machinery was viewed in operation, with millstones out of
gear. On the second visit the mill was not operated.
This inspection report comprises the following sections:
1. Background information
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1. Background information
The windmill was acquired by Hampshire Buildings Preservation Trust in 1978. During the next
ten years, restoration of the mill to working order was planned and implemented.
The designs for the new parts of the windmill were prepared during the early 1980s by architect
and mill author John Reynolds of the Hampshire County Architects Department.
Carpenter Jim Lewis built the new cap, the brake wheel and windshaft, wallower and great spur
wheel. He was responsible for the mechanical repairs and for repairing the hurst frame that
supports the millstones. Clarks (Builders) repaired and rebuilt the internal floors, and volunteer
Nicholas Kerson constructed the wooden grain storage bins and the millstone furniture. Builder
Robert Taylor was responsible for the groundworks.
The first floor reefing stage was constructed by Carpenter Oak and Woodland Ltd of Totnes. Oak
for the reefing stage came from the County Council’s supply of storm-damaged timber acquired
after the 1987 and 1990 gales.
Millwrights E. Hole & Son of Burgess Hill built the new sails, stocks and chain wheel. The new
sails of the mill first turned by wind power on 24th June 1990.
In January 2012 the sails were removed by Hampshire millwright Ian Clark after severe rot was
identified in the poll end of the wooden windshaft. The mill was then out of action until a new
windshaft was made fitted by millwright Malcolm Cooper of Melksham in 2014. The sail frames
were also renewed at this time, but the existing stocks were re-used. These had originally been
acquired from a Lancashire textile mill during the 1980s.
Management of the windmill is now the responsibility of the Hampshire Cultural Trust. At
present, the mill is generally in working order, but has not ground corn by wind power for some
time. Mechanical problems with the wedging of the brake wheel and the windshaft tail journal
were rectified during 2018, enabling the sails to be demonstrated in action on 11th May.
(Historical dates from HBPT’s Annual Report of 1990)
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2. Structural elements – condition
2.1 Reefing stage
Figures 4 & 5 show the stage under construction. The principal components of the stage,
referred to below, are identified in Figures 7 & 8.
Numeral
I
II
III
IV
V
VI
VII
VIII
IX
X
XI
XII
XIII
XIV
XV
XVI
XVII
XVIII
XIX
XX
XXI
XXII
XXIII
XXIV

LH
spreaders
Fair
Sound
Sound
Fair
Fair
Sound
Fair
Fair
Fair
Fair
Fair
Poor
Fair
Sound
Fair
Fair
Fair
Sound
Fair
Sound
Sound
Sound
Fair
Poor

Connections

Handrail posts
Upper handrails
Intermediate
rails (3x)
Girding beams
(kick boards)
Stretcher joists

Deck boards

RH
spreaders
Fair
Sound
Fair
Fair
Sound
Fair
Fair
Fair
Fair
Fair
Poor
Fair
Sound
Poor
Fair
Poor
Fair
Sound
Fair
Poor
Fair
Fair
Fair
Sound

Principal hz
beams
Fair
Fair
Fair
Fair
Fair
Poor
Poor (split)
Fair
Poor (split)
Fair
Poor (split)
Fair
Fair
Poor
Fair
Fair
Poor (split)
Fair
Fair
Poor (split)
Poor (split)
Fair
Fair
Fair

Principal struts to
ground
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Poor (split)
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Fair
Poor (split & ivy)
Poor (woodworm)
Fair
Fair
Fair
Fair

The connections between the handrail posts and principal beams are all
weak and wobbly. The joints between the ends of the handrails and the
posts are very short and weathered, and therefore structurally weak.
All are weak and weathered.
All are weathered and (as stated above) their connection to the posts is
poor. The upper corners of the handrails should be curved.
All are weathered. Two additional rails were added above and below the
central rail at some time after the original 1990s restoration –
presumably for safety reasons.
Girding beams (Kick boards) – all are weathered but connections
between boards are strong due to the addition of metal angle plates.
These are positioned underneath the feet of the two short flights of
steps down to the stage from the millstone floor. They are all in poor
condition.
These appear to have been renewed at the time of the 2014 repairs.
They are generally sound with robust stainless steel fixings, but some
boards have been fitted to defective spreader plates.
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Summary and repair requirements
All of the oak timbers of the staging are now heavily weathered externally. The condition of the
timbers varies from relatively new and sound to weakened original (1980s) timbers.
The staging was constructed from untreated, unpainted timber. Most of this would have been
‘green’ when it was installed and consequently a number of timbers have twisted and split as
they have dried out.
In view of its age and the variable condition of its component parts, it is recommended that the
stage is entirely renewed, using seasoned oak wherever possible. This could either be done in
one phase, or it could be carried out gradually as labour and funds allow, focusing on the
weakest areas as a priority.
When the staging is renewed, the surfaces and mating faces of the timbers should be oiled and
stained a suitable dark colour. This will better protect them from the effects of the weather and
extend their life. It will prevent a repeat of the current situation where water can lodge in the
joints between unpainted timber surfaces, creating a ‘soggy sandwich’ which allows wet rot to
take hold.
The design of the connections between adjacent timbers should also be improved in order to
strengthen the assembly. Alternative joint details should be substituted in certain areas, eg.
between the handrail posts and the principal horizontal beams. In other areas, bespoke
galvanised steel brackets should be added to provide reinforcement.
Consideration should be given to improving or covering over the connection between the
principal beams of the stage and the tower walls. Here, the beam ends rest on brick corbels and
birds have nested in the gaps; the nests retain moisture which can be absorbed by the beam
ends and the tower brickwork, creating conditions for decay.
2.2 Doors and windows
Level
Ground
floor

First
floor

Position
East door
(main door)

Condition
Lower edges of door boards decayed
below lower ledge (up to 300mm
from bottom).

Action
Remove and repair lower
part of door. Re-hang and
redecorate.

West door

Lower edges of door boards decayed
below lower ledge (up to 300mm
from bottom).

Remove and repair lower
part of door. Re-hang and
redecorate.

North window

Minor splits in frame and putty at
bottom.
Infilled with brickwork.
Lower leaf of door decayed (up to
500mm from bottom). Oak sill
decayed. Significant gap between
sides of door frame and brickwork.
Water penetration evident internally
above, to sides and below door.
Cracks in brickwork and damage to
pointing evident at sides and below
door externally.

Re-putty & redecorate. Oil
hinges.

West window
South west
door to stage
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Remove lower door leaf and
staircase to staging. Renew
and decorate sill. Re-seal
around frame and between
sill and top tread of
staircase. Carry out
brickwork repairs externally
on either side of, and below,
door. Redecorate brickwork.
Redecorate and re-fit door.
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Second
floor

Third
floor

North door to
stage
East window

Minor decay to lower edge of door.
Crack between frame and brickwork.
Appears sound.

North east
window

Lower part weathered.

South west
window

Lower part weathered.

South window

Casement is in poor condition.
Cracks between frame and
brickwork.

Remove lower leaf and carry
out any necessary repairs.
Fill any cracks, re-putty and
redecorate. Oil hinges.
Clean away dead insects. Fill
all cracks, re-putty and
redecorate. Oil hinges.
Clean away dead insects. Fill
all cracks, re-putty and
redecorate. Oil hinges.
Remove casement and
repair/renew it. Re-putty
and redecorate. Fill cracks
around frame and
redecorate.

Summary and repair requirements
The lower parts of all the doors show signs of decay, though much of this is hidden by the paint
surface. Repairs are not yet urgent but should be undertaken as soon as funds and labour
permit.
The windows generally require cleaning down, re-puttying and redecorating, with the exception
of the casement of the third floor window which requires heavier repair.
The area of greatest concern is around the south west door to the reefing stage at first floor
level. There is evidence of water penetration through the brickwork above, to either side and
below the door (see 2.3 below). This area should be opened up and repaired as a high priority.
2.3 Walls
Externally
The tower brickwork has been decorated with a matt black finish externally. This is generally in
a good condition but will need to be re-coated within the next three years.
As described in the table above, the area of brickwork around the south west door to the reefing
stage is showing signs of cracking and damage (Figure 6). This is due to the extremes of sun,
rain and the prevailing winds which buffet this face of the tower relentlessly throughout the
year. Repair of this area is required urgently.
Internally
The limewash finish to the interior brickwork is in an excellent condition. The sole area of
concern is immediately below first floor level on the south west side. This area of brickwork is
only visible and accessible from the mezzanine platform.
Here, the brickwork has clearly been affected by water ingress around the south west stage door
for many months. There is a build-up of mould on the wall surface and slugs are present (Figure
10).
This problem is associated with the damage to the brickwork visible externally (see comments
above). Repair of the tower exterior surrounding the door is urgently required to allow the tower
wall to dry out in this area.
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2.4 Internal floors
Floor structure generally
Great care has been taken during the mill’s restoration to insert the joist and beam ends into the
walls using protective sleeves of plastic and lead. Sheet lead has been used to protect the beam
ends and a plastic membrane has been used to protect the ends of the joists. This provision
should protect the structural timbers indefinitely, but it is nevertheless important to ensure that
the exterior brickwork of the tower is maintained in good condition.
Ground floor beams
The beams at head height on ground floor level run east-west. They carry the weight of the
lower end of the upright shaft and millstone spindles. A narrow mezzanine supported by these
beams gives access to the millstone governor and two of the stone nuts.
The beams have been heavily repaired at their ends with metal flitch plates extending into the
wall. The repairs appear to remain sound.
First floor beams
These have been renewed and also run east-west.
Second floor beams
These run north-south and are the originals. They are of heavy section in order to support the
weight of stored grain above, and have been heavily repaired at their ends with metal brackets.
The repairs appear sound. Several joists at second floor level appear to be the re-used originals.
Third floor beams
These are of historic appearance and have been repaired at their ends with metal brackets.
Floor surfaces
The ground floor is of brick. This seems to have been installed in such a way as to allow the floor
to breathe, as there is no evidence of staining on the walls which would suggest that dampness
is being directed outwards and is being absorbed by the tower brickwork.
The first, second and third floors are boarded. All are in a sound condition with the exception of
the first floor. Here, particularly in the area surrounding the south west reefing stage door, the
boards have been affected by water ingress and have shrunk considerably. Some have begun to
decay (Figure 9).
Internal ladders
The internal ladders and handrails have all been constructed of oak with a sawn finish.
Although the ladders and handrails are in a sound condition, these items would originally have
been constructed of softwood with a planed finish. The handrails in particular are of rectangular
section with little or no joinery detailing. The sawn finish is unpleasant to look at and to handle,
as well as being non-traditional.
The atmosphere inside the mill would be significantly improved if the handrails were renewed in
softwood to a planed finish, incorporating curved upper surfaces and improved jointing details.
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Housekeeping
All the windows in the mill, or the majority of them, should be left open when a member of staff
is on site. This allows air flow to naturally ventilate the building, preventing the build-up of
dampness inside which, as well as being unhealthy, can also lead to mould growth and decay.
The grain bins at second floor level have not been cleaned out for some time and are full of
detritus, spiders and dead insects. The lids and any detachable panels should be removed and
the interiors thoroughly swept and vacuumed.
2.5 Cap roof
Design
The cap roof is clad with feather-edged weatherboarding set horizontally. It is constructed on a
rectangular plan with a front wall, a rear wall and two curved and sloping side walls (Figure 3).
There are projecting dormers in the front and rear walls. The front dormer protects the neck
bearing of the windshaft and features an access hatch. The rear dormer allows access to the
rear platform and chain wheel through a pair of small doors.
The cap roof was originally a different shape, as shown in an early photo (Figure 2). It had
straight rafters converging at a flat summit. The sides of the cap in between the rafters were flat
and horizontally boarded, with projecting corners at the rafter positions. In the old photograph a
front dormer is visible but a rear dormer is not.
If funds permit, consideration should be given to correcting the design of the roof to match the
early illustrations.
Cladding
There are many nooks and crannies in the cap which are full of cobwebs, spiders and dead flies.
These prevent the true condition of the weatherboarding in all areas from being inspected. They
should be thoroughly brushed and vacuumed out as a high priority.
The cap’s weatherboard cladding is decorated with a black finish externally. The boarding on the
sides of the cap is in better condition than that of the front and rear gables. Here, numerous
splits are visible and the cladding has begun to leak. The need for repair is urgent in order to
prevent further deterioration which could affect the oak cap ribs and other structural timbers. It
should first be made weatherproof while plans to re-board the front and rear walls of the cap are
formulated.
In the long term (5-10 years), the cladding of the cap is likely to require wholesale renewal.
Cap base frame
This is generally well protected by the roof cladding with suitable flashings and soakers,
particularly at the four corners where the joints of the cap frame are exposed.
At the rear LH corner there is evidence of water penetration through the cladding which has
begun to affect the rear end of the LH sheer. This requires further investigation; it may be that
the splits in the weatherboards are allowing rainwater to penetrate here.
The rear ends of both sheers are capped with Code 4 lead sheet where they pass through the
weatherboarding and are exposed to the elements (Figure 3, Figure 12). Although this has
served well to protect the vulnerable upper faces of the sheers, some wide cracks are visible in
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the undersides of both timbers at their exposed rear ends. These areas should be carefully
inspected from a cherry picker or access scaffold, and any repairs carried out at the same time.
The rear cross beam rests over the rear ends of the sheers and supports the chain purchase
wheel (Figure 12). At its ends, degradation of the upper surface of the timber is visible. The
ends should be repaired, redecorated and covered with sheet metal to protect them and avoid
further deterioration of this timber.
Barrier frame inside cap
A wooden frame comprising barriers and access gates has been erected inside the cap (Figure
11). At the start of recent repairs to the windshaft/brake wheel, the frame was found to be
rickety and was temporarily reinforced with extra brackets.
The intended purpose of the wooden barrier frame is unclear. In practical terms, the frame is
large and bulky and impedes safe movement around the cap for the purposes of maintenance. It
makes the movement of people and equipment into and around the cap more hazardous than it
would otherwise be. The gates have sharp fittings and edges which are dangerous whenever one
or other is opened to allow access into or out of the cap.
It is recommended that the existing frame is removed and a more appropriate system of safety
barriers is designed. This should incorporate improved joinery details and smooth edges to avoid
clothing being snagged on the components.
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3. Mechanical elements – condition
3.1 Winding gear
Reduction gears
The winding gear appears to operate satisfactorily. Close inspection of the reduction gears in the
cap shows the teeth to be devoid of grease. This will cause them to wear out more quickly and
make them stiffer in operation.
Grease should be applied to the gear teeth on a quarterly basis with a paintbrush, taking care
not to over-grease the meshing gears. The twist-greasers on the bearings should be checked for
correct operation, refilled as necessary and used on a monthly basis. As with the gear teeth, the
bearings should not be over-greased.
Chain purchase wheel
The chain wheel carries an endless chain which extends almost to reefing stage level for the
purposes of turning the cap so that the sails face the oncoming wind. The wheel comprises a
central hub of cast iron, oak spokes and a segmental oak rim. A central channel in the rim
contains metal forks which engage the chain. The whole wheel is decorated with black paint.
The woodwork of the wheel was renewed during the 1980s. Some of the spokes and parts of the
rim are now severely decayed due to rainwater lodging in the joints and being unable to escape
(Figures 13 & 14).
The oak spokes have long tongues which extend into the central circle of the cast iron hub
(Figure 13). However, an early photograph shows that the oak tongues were not originally
present (Figure 2).
The chain wheel now requires substantial rebuilding. Any parts not in perfect condition should be
replaced. The design of the arms and rim should be reassessed to improve the longevity of the
rebuilt wheel. An indestructible and virtually maintenance-free solution would be to renew the
arms and rim in stainless or galvanised mild steel, which could be decorated black after a short
period of exposure to the weather.
3.2 Sails
Condition of stocks and sail frames
The sail frames were renewed in 2014 and set up again on the existing stocks which, by this
time, were deemed not to have deteriorated too badly.
Five years on, the external surfaces of the stocks are showing signs of cracking. This is most
noticeable around the innermost fixings which clamp the sail frames to the stocks. These fixings
are located close to the poll end at the centre of the assembly, which is the area of greatest
stress. The black fixings can be seen in Figure 3.
For security, additional fixings in the form of wooden ‘stop blocks’ have been added to the stocks
at their junction with the windshaft. These cause additional fixings to penetrate the timber just
at the point of greatest weakness. Water entering around these fixings will cause rot to spread
inside the timber without it being visible externally.
The sail frames themselves are only five years old, but due to the time constraints imposed by
the 2014 project, these were made in a very short space of time.
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It was not possible to obtain full-length pieces of timber for the outer hemlath or the central
uplong of each sail, so these components had to be made in two lengths and are consequently
weaker than they should be.
Some of the fixings are undersized and have been over-tightened so that they pull into the
timber.
The joints between many of the timbers are giving cause for concern. A process that often gets
omitted during the construction of sails is the painting of the mating surfaces prior to assembly.
If this is not done, the joints will absorb and hold moisture, which very soon results in serious
decay.
Summary and repair requirements
The current appearance of the stocks and the sail frames, coupled with the considerable age of
the stocks, gives serious cause for concern. It would be unwise to continue to run the sails year
on year without putting in place plans for a major overhaul. This can only be done by lowering
the sails and stocks to ground level, stripping off the existing paint finish and thoroughly
examining the condition of the timbers.
It is likely that, when this is done, one or possibly both stocks will require renewal. In addition,
the sail frames are likely to require extensive repair which may also amount to the renewal of
the majority of the key timbers.
3.3 Windshaft, brake wheel and brake mechanism
Following recent repairs to re-align and re-wedge the brake wheel on the windshaft, these items
are now back in working order. The tail journal of the windshaft has been re-wedged securely
and a removable metal cover fitted over it. This is visible in Figure 11.
The tooth profiles of the cogs fitted to the brake wheel are uneven. Some improvements have
been made, and the gearing runs more quietly than it did previously, but more work on the cog
profiles is required.
The poll end of the windshaft has not been treated or decorated since it was installed in 2014.
This now requires drenching in clear, spirit-based timber preservative followed by redecoration.
A tight-fitting cap of sheet metal, clamped and fixed over the exposed end grain of the shaft,
would prevent water ingress into the heart of the timber at this vulnerable position. This feature
may well extend the life of the windshaft significantly.
3.4 Wallower, upright shaft & great spur wheel
The principal gearing turns easily.
The wooden wallower appears to have dried out considerably since it was made. As a result, the
wheel is no longer circular, and the rim and cogs (gear teeth) run out of true. A careful survey of
the wallower is required in order to determine how the different parts of the wheel have
expanded and contracted in relation to one another.
The results of the survey will determine whether the rim of the wheel should be trimmed with a
router to make it circular or whether it can be drawn back into line and clamped in position. It
may be necessary to temporarily remove some or all of the wallower’s cogs in order to repair it.
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3.5 Stone nuts and drive gearing to millstones
The drive to the millstones was not inspected and will be surveyed on a separate occasion when
it can be put into gear and its operation observed.
3.6 Millstones and furniture
Two of the three pairs of millstones, on the south and east sides, have been restored to working
order and are complete with their wooden millstone cases and hoppers. A third pair on the west
side has been dismantled so the working surfaces of the millstones can be seen.
The eastern pair of stones is the pair most recently in commission. These have not been cleaned
out since the last time milling was attempted, and grain remains in the shoe.
In order to inspect the eastern millstone pair fully, it will be necessary to remove the wooden
millstone case and raise the top (runner) stone off the bedstone. This will allow the working
surfaces of both millstones to be checked for level and re-cut if necessary (Figure 15).
The dismantled elements of the southern pair of millstones were inspected, and it was noted
that the millstone case has sustained some minor damage.
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4. Summary of recommendations for repair and levels of priority
Proposed Bonwick HC inputs in red.
Item

Component

Proposed action

Priority level

2.1

Reefing
stage

High

2.2

Doors &
windows

Renew reefing stage woodwork, prioritising most
significantly decayed areas. Treat & stain timbers
prior to assembly. Improve design of jointing
details. Improve weathering details at connection
with tower.
Remove SW door to reefing stage. Renew sill.
Repair frame and improve weathering details.
Repair and re-hang door.
Repair casement of 3rd floor (south) window.
Repair & redecorate remaining doors & windows.
Repair and redecorate external brickwork and
pointing above, to either side of and below SW
reefing stage door.
Clean down mould in corresponding area of
brickwork internally, accessible via mezzanine.
Carry our minor repairs to weathered/shrunken
boards of first floor on SW side.
Renew handrails to internal ladders in softwood to
modified design.
Ventilate mill whenever staffed by opening
windows throughout.
Clean out grain bins on 2nd floor.
Produce drawings showing historic shape of cap
roof. Carry out alterations to reinstate historic
design.
Clean out cap roof interior.
Weatherproof front and rear walls of cap.
Renew cladding to front and rear walls of cap.
Inspect and report on condition of side and lower
faces of rear sheer ends outside cap (from cherry
picker).
Cover exposed ends of rear cross beam with sheet
metal.
Remove safety barrier frame inside cap. Re-install
to modified design.
Lubricate gear teeth of reduction gears.
Rebuild chain purchase wheel, making minor
design alterations to maximise its longevity.
Lower sails and stocks to ground level. Inspect
condition and agree detailed repair strategy. Carry
out repairs/renewals. Redecorate components
prior to re-assembly. Renew sail cloths. Re-install
sails, test and balance.
Improve brake wheel cog profiles.
Treat and redecorate poll end.
Fit protective cap over end grain.
Survey wheel and repair/re-shape as necessary.

URGENT
URGENT
Medium

2.3

2.4

2.5

Walls

Floors

Cap roof

3.1

Winding gear

3.2

Stocks & sail
frames

3.3

Windshaft &
brake wheel

3.4

Wallower
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URGENT

High
Medium
URGENT

URGENT
High
High
High
High
Medium

URGENT
URGENT
High
High

High
High
URGENT
High
URGENT

Medium
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3.5

3.6

Stone nuts &
millstone
drive
Millstones
and furniture
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Improve wallower cog profiles.
Separate survey required.

Medium
Medium

Clean out old grain from east millstones.

URGENT

Dismantle east millstones and turn runner stone
over. Survey working faces of millstones and redress as necessary.
Carry out minor repairs to millstone case of south
millstones.

Medium
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Figures 1-20

Figure 1: Section through the mill as restored showing the key structural and mechanical parts.
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Figure 2: The mill in dereliction in the early 20th century, viewed from the west. The staging and
the sails have been removed. The unusual shape of the original cap roof with its straight rafters,
tapering sides and flat top can be clearly seen (Hampshire Archives & Local Studies).
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Figure 3: The mill as restored, viewed from the south east. The cap shape is much more
streamlined with curved front and side walls and a straight ridge rather than a flat top. At the
rear, the projecting cap sheers with their protective lead covering are clearly visible.

Bursledon Windmill, Hampshire

Condition Inspection Report

Bonwick HC, July 2018

16

Figures 4 & 5: The construction of the reefing stage by Carpenter Oak and Woodland Ltd in 1990
(Hampshire Buildings Preservation Trust).

Figure 6: Cracked and damaged brickwork on one side of the south west door to the reefing
stage.
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Figures 7 & 8:
Details of the reefing stage with
key components identified:
A - Spreader plate
B - Principal horizontal bearer
C – Principal strut
D – Girding beam (kick board)
E – Decking board
F – Handrail post
G – Upper handrail
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Figure 9 (above): Detail of south
west doorway to reefing stage.
Water ingress here has caused
decay to the door sill and the
floorboards just inside. The frame
has begun to pull away from the
adjacent brickwork.
Figure 10 (left): The wall directly
underneath the south west stage
door, showing evidence of
dampness and mould and slugs on
the wall. Moisture held in the
brickwork will eventually cause
decay in the joists and main floor
beams.
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Figure 11: Inside the rear of the cap showing the wooden barrier frame and gates.

Figure 12: The left side of the platform outside the rear of the cap. The exposed upper face of
the rear cross beam has begun to deteriorate.
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Figures 13 & 14: Details of the
chain purchase wheel at the rear
of the cap. Several of the oak
spokes are severely decayed and
the tongue of one of the spokes
has broken off.
The segmental rim is also
showing its age and the
components are decayed and
misaligned.
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Figure 15: Re-cutting or ‘dressing’ a millstone at Thelnetham windmill, Suffolk. The
miller has separated the two stones and is dressing the runner or upper millstone.
Red dye, known as ‘raddle’, has been applied to the surfaces of the stone with a
straight flat timber. The raddle reveals the high spots which are then chipped off
with a steel ‘mill bill’ that is tipped with tungsten carbide.
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