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Restoration of Argos Hill Windmill (2014-21) 

 
These notes should be read in conjunction with the booklet ‘Argos Hill Windmill, How she Worked’ by Martin Bates, 
available via the mill website at http://www.argoshillwindmill.org.uk which describes its features in detail. The website also 
includes a virtual tour from which the pictures in this report are taken, and pre-restoration photos in the gallery. 
 
In February 2011, at the initiative of local resident Geoff Daughtrey, the Argos Hill Windmill Trust was formed with the intention 
of restoring the windmill to working order, with Geoff as Chair. The mill was then leased to the trust by the owners, Wealden 
District Council, who had originally planned to dismantle the mill. Fundraising for restoration work began, led by the newly 
formed support organisation, Friends of Argos Hill Windmill. The restoration was planned in line with the recommendations of 
Vincent Pargeter (available at https://new.millsarchive.org) and consulting structural engineers Douglas Moat. JHE Ltd of 
Burgess Hill was appointed as professional millwrights, to rectify the main structural faults. Tony Hole is an experienced 
millwright whose father also worked on the mill, and his son Jeremy specialised in steel fabrication and erection. The volunteer 
restoration team leader was David Stiff.  
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The Condition of the Mill in 2014 

 
Many of the essential parts of the mill structure were largely intact. The main post 
consists of four pitch pine beams pegged together, rounded off above the 
quarterbars and bound with a wrought iron band. The trestle had been reinforced 
at an earlier stage with oak cheeks alongside the birdsmouth joints between the 
quarter bars and cross trees. The end of one cross tree was decayed, requiring 
refilling, and an air gap between the ends of the cross trees and sandstone 
blockwork roundhouse wall ensured. Otherwise the trestle was sound. The original 
crown tree was found to serviceable, and the weatherbeam, supporting the front 
of original cast iron windshaft, had been replaced at an earlier stage of repair. The 
main drive wheels were intact, but the cast iron brakewheel would need re-
cogging. The sprattle beams, stone sets, quants, stone furniture and tentering 
gear were remarkably well preserved, and would mostly only require light touch 
repair and servicing. The smutter, dresser and their drive systems were largely 
undamaged, except that the support for the dresser end bearing had disintegrated 
along with the back of the mill frame. The bins and sack hoist in the roof space had 
survived well. However, many internal softwood features suffered from some 
woodworm damage, but in most cases, not too serious. A major structural repair 
required was the reinforcement of the side girts, particularly on the left side, 
where they support the front corner posts. Otherwise, the main parts needing 
replacement or repair were the front and back framing, weatherboard, steps, 
tailpole, fantail and sweeps. 

 
In July 2011, the remains of the old tailpole, fantail and steps were removed. In October 2012, a steel frame was inserted by 
millwrights Tony and Jeremy Hole to support the windshaft and prevent the collapse of the mill. This required four square holes 
to be cut in the roundhouse roof and concrete pads laid inside the roundhouse, where the floor was cut away as necessary. In 
January 2014, a national lottery grant of £100,000 was obtained to add to other donations, and in June the stubs of the old 
stocks were removed and scaffold erected and with a corrugated roof and weatherproof sheeting. This allowed the millwrights 
to proceed with structural repairs during the winter of 2014-5. 
 

Restoration Notes 2014-15 

 
The left side girt required substantial reinforcement by means of an internal fitted stainless steel flitch plate. The outer surface 
was cut away, the plate inserted and an oak facing attached on to conceal the repair. The plate extended into the front corner 
post to replace the decayed tenon. Most of the framing in the upper part of the mill body and rear extension on the stone floor 
had to be renewed, including corner posts and upper side girts. On the other hand, most of the original roof structure was 
sound, apart from some weathering of the ribs. Similarly, much of the framing of the spout floor survived, including the lower 
side girts and sheers. The original flooring, traps and internal beams that support the bins, stones and tentering gear are also 
thankfully still intact. 
 
The roof of the buck was found to be in fairly good condition, with original zinc sheet protecting the roof boards beneath quite 
effectively. To secure the roof, the existing clout nails were replaced by alloy nails retained with toothed washers, with mastic 
applied under each nail head to seal the hole. The whole roof was then repainted with red oxide. 
 
Once the integrity of the body of the mill had been restored, the steel frame could be removed, which was eventually sold for 
scrap. This left holes in the roundhouse roof to be patched, and the floor of the roundhouse to be rebuilt over the concrete 
pads. During 2015, new weatherboard was fitted to the body of the mill. This was painted off-site with several coats of lead 
paint and fixed with galvanised wire nails. On the sides, 8” and 10” weatherboard was used, with narrower 7” boards used front 
and rear. All boards were overlapped and nailed through at the lower edge of the top board, centre of next board down and top 
edge of the board below that (it was decided not to hide the nail heads). Templates were used to ensure consistent spacing 
and the alignment checked at intervals by measuring down from the roof line.  
 
Volunteers started preparing new weatherboard off site in the later part of the year in a barn owned by volunteer John 
Bowerman nearby. Over winter, parts for a new set of steps were made off site in a workshop owned by another local resident 
and trust member Alain Beaupain. On the breast, an interlaced herringbone overlapping joint was used at the centre instead of 
using an exposed prick post, as previously existed. This is consistent with other post mills of this type, and the joints used on 
smock mills. The whole breast was reinforced with horizontal butt jointed 9” boards before the weatherboard was fitted. The 
boards were cut to overshoot the sides by about 4” and the end grain covered with lead strip. The side boards were similarly 
fitted to overshoot the rear, so the back boards had to be cut to fit the inside profile of the side boards. All end grains and gaps 
were filled with durable white flexible mastic.  
 
The buck has several hatches on the right side of the buck, three on the spout floor and one on the stone floor, to provide 
ventilation and light while milling. They were re-created after the weatherboarding was completed by cutting through the boards 
with a jigsaw. The weatherboards forming each hatch cover were fixed together with vertical battens and horizontal handles to 
overhang the sill of the aperture, with a galvanised strip overhanging the top edge to shed the rain and a wooden toggle to 
retain it. A removable glazed window needed to be reconstructed for the left side of the stone floor, plus a small fixed one in the 
breast which allows the sweeps to be observed from the spout floor. 
 
On the rear of the buck, the tunnel, which covers the access ladder to the bin floor, had to be completely rebuilt, with reference 
to remaining fragments for details and dimensions. A louvered shutter was at the top of the tunnel and a sliding glazed window 
in the tunnel were remade entirely, with a lead covered sills for rain proofing. Meanwhile, a new set of sweeps were under 
construction in the millwrights workshop, in accordance with drawings provide by Pargeter.  

  



Restoration Notes 2016 

The roundhouse floor, divided into quadrants by the cross trees, needed complete replacement, due to woodworm infestation 
and the removal of sections to lay concrete pads for the steel frame. The north-eastern quadrant was repaired with new butt 
jointed 8” floorboards, except under the spare millstone, which was too heavy to move safely. Fortunately, it rests on a concrete 
plinth previously laid at the threshold of the rear door. The remaining quadrants were re-laid using recycled scaffold boards, a 
more cost effective and robust solution, fixed with galvanised wire nails. The floor joists were replaced as necessary with 
recycled softwood, with some existing oak joists found to be adequate, despite woodworm damage.  
 

 
The roundhouse showing the pitch pine main post and oak roof of radial tapered boards 
 
The floor is supported on sleeper walls with timber wall plates, with a circular plinth running round inside the base of the wall. 
The sleeper walls were poorly constructed, but only minor repairs were carried out; it was decided to rely on the structural 
integrity of the new floor and joists. The old floor rotted at the edges because the wall was rendered right down to the floor, 
trapping the damp which inevitably penetrates the stone walls. Airbricks had been fitted previously at the centre of each wall 
quadrant, but were blocked. These were cleared and the floor edge joists rebuilt with a gap to allow air circulation under the 
new floor. A damp-proof course was fitted on top of the plinth under the edge joists to combat damp penetration. No chemical 
preservation treatment was carried out, it was decided to rely on keeping the new underfloor space well ventilated. 
 
The roundhouse wall is built of local sandstone without any damp course, so rising damp is inevitable. They are rendered and 
tarred on the outside, and outside repairs required at this time were minimal. On the inside, some parts had been rendered with 
cement mortar, this was removed as far as possible, substantial cracks in the sandstone wall repaired and the walls re-
rendered where necessary with new lime plaster, to allow the sandstone blocks to breathe. A ventilation gap was left around 
the lower edge of the lime render, with some patches left un-rendered so that the sandstone block construction could be seen. 
Significant buckling was present in the roundhouse roof due to expansion of the radial tapered oak boards, but this was left 
for future rectification. It will probably require additional support internally. For the time being, the joints were filled with bitumen 
mastic and repainted with black bitumen based paint. The holes left by the steel frame were filled with matching boards, but 
they still tended to leak until pathed later with self-adhesive flashband.  
 
New power and lighting was installed in the roundhouse by volunteer electrician Jim Pointer, with double socket on the end of 
each crosstree and LED floodlights on the main post. The buck is supplied via extension leads, as a fixed link would prevent 
rotation of the mill in future. At the time of writing the mill does not have a usable fixed supply, and must be powered via an 
extension lead from the adjacent property. An independent fixed supply is obviously a major objective in future. 
 
When the weatherboarding and other external tasks had been completed, the scaffold was removed in June 2016. New 
steps, tailpole and sweeps could then be fitted. Components in oak for the steps had been prepared off-site, consisting of a 
pair of strings with rebates ready routed for insertion of the steps. The upper section had to be designed with a slot for the 
tailpole to pass through. They were assembled with stainless steel transverse tensioned rods between the strings, and fitted to 
existing hinge points on the sheers. The steps help counterbalance the weight of the sweeps on the front of the mill. Later, cast 
iron wheels were fitted which will run on a circular track when the mill turns into the wind. The hinges allow the steps to rise and 
fall if the track is not perfectly level. The lightning conductors from the rear finial on the roof and the back end of the windshaft 
were connected to a fixed rod ground for now. When the mill is finally rotating, provision will have to be made for grounding 
them, such as steel plates on the track.  
 
The tailpole of Scottish Douglas fir needed to be fitted to counterbalance the sweeps. This was trimmed to size and painted off 
site, transported on a trailer to site and manhandled into place by a team of young volunteers in June 2016. The upper end had 
to be carefully copied from the original so it would slot into the supporting yoke at the rear of the mill, and could be bolted to the 
transverse beam which attached to the sheers. With the tailpole in position, and the steps raised, it was confirmed that the buck 
was indeed free to rotate by moving the end of the tailpole through a small arc, the pintle having been previously lubricated via 
an oilway drilled on its centre line in the crown tree. Pending the reconstruction of the fantail, the tailpole was fixed to the 
ground. 
 



On the recommendation of the millwrights, galvanised steel stocks had been fitted, with the assumption that these would be 
more durable than the traditional pine. The four new sweeps were delivered to site in July 2016, each a double patent sail of 
nine bays, with a solid windboard occupying the first five bays of the leading side. Enough of the original long shutters had been 
refurbished to fill in the inner five bays of the trailing side of each sweep, with the remainder to be fitted later by the volunteers 
from ground level. Each required thimbles to be fitted on the hemlath and whip to receive the swivels on the shutter ends, and 
the crank end to be bolted to the shutter bar with stainless steel screws. The thimbles had to be carefully positioned so that all 
four shutters in each bay were able to close without fouling each other, or the sail bars. 
 
The sweeps were craned into position, bolted to the stocks and the refurbished striking gear fitted by the millwrights. A 
significant problem was that the striking rod was seized solid in the windshaft, requiring enormous effort to eventually free it 
(his job had to be completed while the scaffold was still in place). Also, the weight wheel shaft had been cut through to remove 
it for fitting the weatherboarding. A sleeve with grub screws was needed to rejoin the shaft, but this meant that then axle was 
not properly supported, later requiring an additional steel bearing plate to be attached to the side girt to support it in the correct 
alignment. The striking gear was then functional, but needing adjustment later for correct operation of all four sweeps together, 
and the fitting of the remaining shutters. 
 
The mill was officially opened on 4

th
 September 2016 by Ellie Crisell, a local television news presenter, with local MPs Nus 

Ghani and Huw Merryman in attendance. On the 22
nd

 November, the shutters were closed and the brake released, allowing the 
sweeps to turn under wind power for the first time! 
 

Restoration Notes 2017 

 
Minor works were carried out inside the buck during 2016/7 in preparation for public opening. Signs were made for visitor 
information and safety, and some improvements made for reasons of safe visitor access, specifically extra bars on the railing 
around the side and top of the steps to the stone floor. A rope hand hold was also fitted on the stairs, later replaced by a solid 
hand rail. A cover was constructed, using surplus weatherboard, around the right side of the tailwheel to replace to replace a 
previous version which was worm-eaten, to protect volunteers from the side cogs when in motion. Access via the left side will 
be barred during operation. 
 
A new cover was made for the peak stones vat, since no original could be found. Similarly it was noted that the sack slide to 
the bin floor was missing, but this was not replaced (for the present) as it allowed the windshaft and drive wheels to be viewed 
by visitors from the tunnel steps. ‘Fertan’ rust proofing liquid, a low hazard water based treatment, was applied on all iron and 
steel surfaces that were accessible, including the windshaft, brakewheel, stone nuts and quants, auxiliary drive components, 
sack bollard, sag irons and various reinforcing brackets. Boards above the storm hatch had been left exposed after the roof 
was restored, so these were covered in self-adhesive flashband and painted to improve weatherproofing. The striking gear 
shaft and cranks that were easily accessible from the storm hatch were lubricated at the same time. The sack hoist 
components were all present, but not functioning due to misalignment of, and damage to, the main components. The solid elm 
drive gear and its shaft were removed, and repaired off-site. On the bin floor, recycled scaffold boards were attached to the 
edges of the bins to reduce the risk of children falling in, and to protect the patina on the original woodwork. The bins were 
cleaned out and need only minor repairs at this stage. 
 
The weight wheel shaft had been cut through to allow its removal at an earlier stage, so was re-connected using a cylindrical 
collar and grub screws. This proved inadequate, since the weight on the wheel was taken by the collar, which was also 
misaligned with the stub of the shaft operating the double rack and pinion within. A new bearing plate had been fitted to the 
outside of the supporting beam, and this was then duplicated on the inside to provide additional support for the wheel. These 
plates were re-aligned with the shaft stub and the collar re-connected using a bolt drilled right through the shaft. A bolt was 
fitted to secure the striking chain so that the shutters would be fixed in the open position. This will ensure that if the sweeps 
are tail-winded, they stay open. If blown shut, the mill could turn in the reverse direction, which renders the brake ineffective 
and risks serious damage, such as the windshaft being forced out of its bearings or the brake wheel overheating. A hook and 
weight may be attached to the ‘close’ side of the chain. This allows the shutter control can be automated by the weight on one 
side of the chain holding the shutters closed when working, but allowing them to open if the wind becomes strong enough to 
raise the weight. This feature was standard in mills with patent sails. The striking gear operated successfully after these repairs 
and modifications.  
 
Most of the main cogs in the tailwheel appeared in reasonable condition, and it was believed it might be possible to drive the 
tail stones without further work. A few of the side cogs that are fitted radially on the rim and drive the smutter and wire machine 
were in worse condition, while the intermediate gears on the auxiliary drives are generally sound. The features of this system 
suggest that it was installed some time after the original build, when the smutter and wire machine were added in the rear 
extension. The smutter side gear also drove a downshaft to the spout floor where it is believed an oat crusher was mounted on 
the existing bench below the final belt pulley. This system was found in good condition, but seized and misaligned due to the 
recent structural work on the mill, with one bearing completely adrift. These issues were later rectified. 
 
The far end of the shaft of the wire machine (dresser) was found to be totally unsupported due to the decay of the rear of the 
buck, pulling the drive shaft away from its correct position by a couple of inches. It was temporarily propped at approximately 
the right level, but the shaft remained jammed. Restoration would require removal of the drum, straightening the drive shaft and 
re-lining the drum with suitable mesh. It was otherwise in reasonable condition. The dresser spouts were crushed by the 
collapse of the dresser tail bearing, were quite worm-eaten and requiring extensive repair. The smutter is in better condition, 
and could be restored to working order with new brushes. However, a vent must be created in the mill side through the smutter 
box located below the machine on the spout floor, to allow the waste to be blown away. It was decided to defer this until such 
time as the smutter and its drive are fully restored.  
 
Components of the original door lock were discovered in the mill, including the key and housing containing a pair of spring 
tines. The wrought iron bar used to secure the door was in situ. By matching these parts with markings and old bolt holes on 
the door frame it was possible to restore it to working order. A new draw bolt was made, the box and bar attached as before 
and the door frame repaired around the key and bolt slots. 



The tail runner stone appeared to rotate freely on its bearing, so it was hoped that a test milling operation could be attempted. 
The meal spouts for both sets of stones are missing. A new spout was constructed for the tail stones, so that visitors can see 
how the meal was collected from the stones. The tailstone governor was cleaned up and restored and a new drive belt 
ordered from Cross In Hand Saddlery. The tentering screw turnbuckle was inverted so its handle clears the sag iron which 
was installed in previous restoration and prevented adjustment of tentering set point. The tailstone tentering gear otherwise 
appeared to be in working order, but was temporarily disconnected so that the runner stone could be raised and lowered 
manually to engage the stone nut and allow the stone to be rotated by hand. The top of the quant was ground down slightly to 
ease its engagement into the glut box. The tailstone feed chute was found on the stone floor, but was in poor condition and 
would need rebuilding later; in the meantime, it could be fitted back in position for viewing.  
 

 
The spout floor showing the main post samson head, tentering gear, and crusher drive pulley  
 
The restoration of the fantail was started late in the year. The eight blades were constructed of softwood boards fitted to an oak 
spar, which was machined with a slot to hold the boards at the required angle. These would be bolted into the fan hub and 
retained in position by wrought iron stays between the tips. The fantail carriage reconstruction was started; this supports the 
fan at a height of about 3m and carries the shafts and gears to transfer the drive to the wheels. The drive train components 
needed renovation, including replacement bearing linings, but are otherwise appear complete; these were sent to Playfoot 
Engineering in Bodiam for refurbishment over the winter break. 
 

Restoration Notes 2018 

 
A favourable wind early in the new season allowed the tailstone runner to be turned by the sweeps (briefly and off load) for the 
first time under the current restoration program, maybe for the first time in 80 years. For this test, the tentering gear steel yard 
was disconnected at the collar of the governor, with its end in its lowest position to raise the runner stone clear. The new 
leather governor drive belt was then fitted and a test attempted with the tentering gear connected, but this was unsuccessful. 
It appeared that additional shutters will need to be fitted to get enough power from the sweeps to turn the stones on load and 
mill grain. The necessary swivel mounts will need to be added to the sweep end bays to allow the extra shutters to be mounted. 
These were ready and waiting in store.  
 
The sack hoist restoration was also started. The hoist had previously been fitted with a new chain to lift a dummy sack, 
replacing temporary rope. The heavy wear on the metal sheathing on the hoist rollers indicates that a chain rather than a rope 
would have been used for the sack hoist. The rope re-purposed as the hoist control rope, which allows it to be activated from 
the floors below, operating the jockey wheel mechanism remotely. This was re-routed via a new pulley block fitted above the 
bin floor access ladder, and down through an existing hole by the trapdoors on the stone floor. The miller could thus operate 
the control rope with one hand and guide the sack hoist chain with the other, especially when loading sacks up the sack slide 
on the steps. An additional weight was attached to the rear of the sack hoist crank to ensure that it would return to its rest 
position after engagement of the jockey wheel, against the resistance and weight of the control rope. The drive gear was stuck 
in a semi-engaged position, and was freed by drilling out the wedges fixing it to the lower pulley shaft. It can now be engaged, 
or disengaged, with the brake wheel cogs, as required, by sliding it along its shaft and fixing with new wedges.  
 
When the mill was working, the sack hoist drive gear would have been permanently engaged, with the slack belt tightened by 
the jockey wheel to activate the hoist. This leather drive belt was somewhat weakened by age and wear, but it was expected 
that it would be strong enough to drive the sack hoist with a light dummy load. It was treated with wax and the ends re-tied. The 
bollard supports were replaced with new wood (oak/apple), the old ones were completely worm eaten. After initial testing, it 
was found that the teeth in the sack hoist drive gear were too weakened by woodworm and would have to be replaced. They 
are retained in the solid elm hub by wire nails through their shanks, which had to be extracted and the 30 teeth withdrawn, to be 
replaced with new applewood. When reassembled, the whole was treated with PVA to preserve the wood and reinforce the 



seating of the cogs. The sack hoist gear shaft was removed in order to refit the gear and the bearings lubricated upon 
reassembly, along with the bollard shaft bearings. The wooden pulleys required no attention. In the meantime, the brakewheel 
cogs were gradually being replaced, a few at a time, individually crafted by David Stiff in new applewood. It took several 
months to replace all 112. These have to be individually fitted into the cast iron brakewheel frame and retained by cut nails 
driven into the inner edge of the shank. When complete, the sack hoist would be operational, and the breast stones could also 
be driven after the necessary servicing of its bearing. 
 
The rebuilding of the fantail was started in February. The metalwork had returned from Playfoot Engineering with all bearings 
serviced, shafts re-ground and phosphor bronze linings renewed, with shafts and hubs primed; these were finished in black 
Hammerite. The fantail posts were laid out horizontally and the mortises and tenons for the cross beams cut by hand, 
assembled and locked with dowels. The fan axle bearings were then fitted to the upper ends of the posts. The bracket 
supporting the upper bearing of the downshaft was found to be welded into the incorrect position (too low) so a riser plate was 
improvised to bring the bevel gears into correct mesh. The rest of the drive train was then fixed to transmit the drive down to the 
gearbox. The fantail frame was then raised to the vertical over the tailpole, the hub lifted into position by block and tackle and 
the diagonal bracing fitted. The split drive gearbox was fitted on top of the end of the tailpole, ready to receive the wheel drive 
shafts at a later date. The overall geometry was checked and a new steel tension rod fitted beneath the cross bar to lock the 
structure. The beams were pre-painted but given a final coat after assembly and the joints filled. The frame was fixed to existing 
bolts concreted in the ground pending future completion of the fantail by fitting the drive wheels.  
 
At the same time, work continued to renovate the grain feed components within the mill. The feed shoe from the breast 
stones, weakened by woodworm attack, was reinforced with an extra sole plate. The breast hopper spout was repaired with 
plastic wood and both coated with PVA solution to strengthen the joints, help the surface to resist further pest attack, and show 
the grain of the original wood. The tail stone shoe, hopper and horse fortunately needed minimal repair but ware similarly 
treated with PVA, and the control cords renewed. The tailstone feed chute was very fragile, and was therefore extensively 
reinforced, while retaining as much of the original wood as possible. It was then refitted to show how grain was fed to the 
hopper from the wheat bin spout.     
 
The flour dresser (aka wire machine) was then partially restored. The far end of the brush bar shaft had been left 
unsupported during the rebuilding of the rear of the mill, and it had dropped away from the upper bearing and the weight of the 
drum had forced the dresser spouts down out of position. A pair of new longitudinal beams was fitted to support the underside 
of the machine. The stretcher containing the low end bearing was found elsewhere in the mill; this was refitted, the upper 
bearing repaired and the shaft and dresser drive gear lifted back into engagement, such that the brush bar could now rotate 
correctly. The drum halves were refurbished with new coarse stainless steel mesh linings and refitted, but leaving out the bolts 
that hold the drum halves together, so the brushes can be easily accessed in future; these would be need to be renewed for the 
dresser to function. The original dividers were replaced in the spouts where not too decayed, and were supported in place by 
new boards. These would also need further reinforcement or replacement if the dresser were to work in future.       
 
Thus, during the latter part of the year, the restoration of the sack hoist, fantail and flour dresser were completed. 
Replacement of the cogs in the brake wheel was in progress, to be completed in the new year.   
 
 
 

 
View of the rear stone floor showing the smutter (left), dresser (right) and grindstones below the tunnel steps 

 
 
 
 



Restoration Notes 2019 

The smutter itself required little repair, but had evidence of extensive earlier woodworm infestation. It was cleaned and 
preserved with woodworm treatment and PVA applied to the wooden components. ‘Fertan’ was applied to the iron parts, and 
the bearings lubricated. The drum is formed of two halves bolted together with four handmade bolts. The mesh lining, made 
from a heavy gauge wire, was in good condition, as was the hardwood drum frame. The rotor consisted of a cast iron shaft and 
hubs with offset brush mounts, these carrying one pair of pig bristle brush bars and one pair of solid iron agitator blades. These 
were quite damaged, showing the smutter had had regular use. If the upper drum half is left off the drive pulley can be rotated 
by hand to view its operation. The handmade bolts were corroded, and some had to cut off. They will be replaced with new 
coach bolts if the drum is to rotate. The top and side panels are missing, and would have to be replaced if the smutter were 
operational, as well as a vent cut into the rear weatherboard. 
 
The tail stone vat is octagonal, built in two halves held together by hooks at front and back, fitting closely around the stones. 
Its renovation involved repair of worm eaten parts by replacement or reinforcement, particularly around the rear where the two 
halves meet. Where the feed shoe control cord pulley is attached was repaired to provide a more secure mounting, and the 
joints between the sections of both halves reinforced with screws and PVA glue. The top panels needed little attention as they 
appeared to have been renewed in a previous phase of restoration. New blocks were screwed to the floor on four sides to 
retain the vat symmetrically around the stones. It was noted that the floor has sagged to the rear around the stones, so some 
additional work may be need to ensure that meal is collected from the vat and carried to the spout slot on the left side when 
milling is attempted. Further repairs were made to replace rotten floor boards and fill gaps between them to improve safe 
access. In addition, the rear roof extension was secured on the smutter side and panelled on the dresser side to conceal the 
lightning conductor. Extension leads were fitted in the buck to better provide lighting and power.  
 
Despite being only fitted only three years previously, the shutters already in place in the inner bays needed repainting, and the 
remaining shutters were taken out of store. These only had original grey primer only on them, so were given two coats of lead 
primer/undercoat and one of gloss. It was found that we were a few short of the full complement of shutters (35 long and 16 
short on each sweep), so ultimately a few new ones will have to be built to complete the set. New cranks will be needed, plus 
extras for maintenance, since they will break occasionally in bad weather. It is anticipated that the outer shutters will be 
removed during each winter for safety, so need to be removable. The alloy shutter thimbles were repainted with white 
‘Hammerite’ prior to refitting. Many of these were fitted for the first time in the outer bays of each sweep, requiring drilling and 
fixing with stainless steel screws at the correct spacing. The crank eyes were then attached to the shutter bars with stainless 
screw bolts. Repairs to decayed or damaged shutter bar ends were already necessary, where damaged by passing through the 
adjacent hedge. At the same time, the striking gear components (spider, striking rod and harp irons) were lubricated with 
engine oil via the storm hatch. When fitting the shutters is complete, the shutter bar attachment screws will need adjustment to 
ensure that all four sweeps operate together, allowing the shutters on each to fully close. 
 
A wooden guard was originally fitted on the right side of the tail wheel, which appeared recent, but worm-eaten. This had been 
removed at early stage, and was now replaced in new wood in anticipation of the drive wheels working on a more regular basis, 
to allow safe passage past the tail wheel when rotating. The sack hoist drive was completed by fitting a new stretcher support 
block and screw to allow the height of the front bearing to be adjusted, hence the vertical engagement of the now refurbished 
drive gear. New wedges were fitted and a suitable horizontal position established, and the hoist was successfully tested in 
September. More shutters need to be fitted to obtain enough drive for the tail stones, this was deferred until following season. 
 
Work on the restoration of the head stones was started late in the season. The quant was lifted out, then the stones had to be 
separated using steel wedges, because they had become stuck together over time due to remnants of meal from the last 
grinding becoming damp and binding the stones together. The runner stone could then be lifted using a car jack. On the spout 
floor, the bridging box and governor were removed for cleaning and refurbishment off site. The cylindrical neck bearing was 
then forced out of its wooden block bearings by jacking the lower end of the spindle. Its surface was sanded off, cleaned and 
oiled and reinserted, noting that one of the four bearing blocks was missing. This would have to be replaced before the stones 
were used on a regular basis. The runner stone was then eased back onto the mace and the spindle re-engaged with the 
hemispherical thrust bearing in the bridging box. The glut box was refurbished and refitted. It had to be repositioned further 
back on the sprattle beam to allow the stone nut to correctly engage with the brake wheel, necessitated by the incorrect 
alignment of the sprattle beam upon replacement of the side girts. A rebate for this already existed, indicating that this was its 
original position. 
 
It was noted that the head stones were not level, due to the sag that had developed over time in the buck frame over the 
crown tree. The crown tree side of the peak bed stone was lowered to compensate, and new shaped segments fitted around 
the perimeter to secure it, which also will allow the meal to be collected and directed into the spout slot on the left side. This 
arrangement was finished with a concave moulding around which the original stone vat sections could be located to retain the 
meal when milling. A new short spout was inserted into the original meal slot on the left side, and the top of the vat modified 
with a hinged section to view the meal slot if required. A canvas sleeve could then be used to direct the meal into a suitable 
receptacle on the spout floor below.    
 
On the head stone tentering gear, splits in the ends of the oak bridge tree hangers were reinforced with threaded stainless 
steel rod, and the head stones brayer end retaining slide repositioned to prevent the front left sag iron impeding the tentering 
adjustment. The tentering screw and lever hangers were repositioned for the same reason. The height of the bridge tree tenon 
was increased by inserting extra wedges, so that the tentering gear could then be successfully adjusted for correct stone 
separation. The stones would then rotate when the governor balls were down, and locked when they were lifted. 
 
At the end of the visitor season the fantail blades were removed for the winter, and repainted. Inserts were made to cover the 
slot in each blade spar while the boards are not fitted (most of the time to prevent undue stress on the gears when windy). It 
was planned to re-fit the rest of the shutters and test both sets of stones during the following season. By this time the mill body 
was in need of cleaning off, but no decision made as to the method of access to upper parts. The replacement of the brake 
wheel cogs continued during the summer, and was complete by the end of the year.  

  



 
 

 
The head stones with cast iron brake wheel, showing the new framing (left) and original sprattle beam 
 
 
Restoration Notes 2020 

 
Restoration and maintenance was interrupted in March 2020 by lockdown due the Coronavirus pandemic, with work 
resuming in July. Several regular volunteers were obliged to shield for the duration. In the meantime, wheelwrights completed 
the construction of a pair of gun carriage style fantail wheels, these being delivered complete but unpainted. Each comprises 
an elm hub, ash spokes and six laminated oak felloes forming the rim, with wrought iron strakes nailed on hot to draw the 
felloes together and form the tyres. They were mounted for painting on a temporary scaffold within the roundhouse. The wheels 
were painted with aluminium primer and multiple coats of white high performance paint. The drive gears, stub axles, drive 
shafts, mounting brackets and other metalwork have all been refurbished and finished in black Hammerite, and new phosphor 
bronze bearing shells supplied. 
 
The shutter rods on the sweeps were adjusted one by one to allow all the shutters to fully close simultaneously. This required 
the bracket connecting the end of the shutter rod to be unbolted from the wooden shutter bar and unscrewed from its lug at the 
harp iron. The rod could then be lowered to the ground and the locknuts on its end thread released (with difficulty). These were 
then lubricated and repositioned with the effect of shortening the rod to draw the shutters cranks further in when closed. After 
refitting onto the sweep, the nuts were given a final adjustment and locked. In one case, the bracket had to be refitted to a more 
suitable position on the shutter bar to allow correct operation. The outer shutters and swivels were then removed for storage 
over winter and repainting. 
 
In August, the drive shaft to the dresser was dismounted, but could not be fully extracted from the surrounding framing, making 
its servicing difficult. It was discovered that the gunmetal bearing at the dresser end was badly worn and would need to be 
replaced. On the other hand, the hardwood bearing on the engagement lever at the upper end was in good condition. 
Fortunately, an old bearing shell from the fantail gear was found to be usable and would fit the housing for the lower end. The 
housing was refurbished and the shaft refitted. Numerous new small hardwood cogs for the lower cast iron drive gear are 
needed, since most are weakened by woodworm. When the damaged side cogs on the tailwheel are replaced the dresser can 
be driven by the wind, but for demonstration purposes only, unless graded mesh is fitted and the spouts full repaired. 
 
The outer long trailing and short leading shutters were removed in the autumn for repainting with one coat of undercoat/primer 
and high performance gloss. This required the removal of the thimbles forming the outer bearings and the crank bolts; the 
outermost shutters on each sweep were left in situ to support the shutter bars. The finished shutters were stacked in the 
roundhouse for refitting next season. It will then be established how many new shutters and cranks will needed for a full set. It 
is hoped the stones can be driven by wind when all have been refitted. 
 
The mill was fumigated due to a repeated infestation of small flies. It was found by consulting an entomologist that they were 
harmless, but a nuisance nevertheless. Operations were again suspended in early November due to a renewed lockdown, and 
the mill mothballed. 

 
  



Restoration Notes 2021 

 
Work on the mill restarted in April, with the reopening delayed due to ongoing Covid restrictions. Precautions were observed by 
volunteers such as social distancing and hand washing, while the national vaccination program was in progress, prioritising the 
over 70s. The main task planned this year was to wash down the mill body and repaint, but this was delayed due to difficulty in 
obtaining permission to bring a cherry picker on site, so only the fantail could be cleaned, which did yet need repainting. It was 
discovered that the upper bearing end on the vertical drive shaft had broken off during shutdown, due to the fan being allowed 
to freewheel. This bearing appeared to be separately turned and fitted to the square section shaft via a locating pin which itself 
had been pinned through, weakening the joint. This will probably need welding by our contracting engineers to make a solid 
repair. 
 
Repair and painting of the remaining shutters was continued. It was found that there was enough to fill each sweep except for 
one bay, that is, the outer three bays could be filled leaving the fourth empty for now. It is hoped that this would be enough, 
given a favourable wind, to turn the stones. For a complete set, about 16 long shutters would have to be made to the original 
design, and new cranks cast by specialist suppliers (a batch of 30 is planned). Drawings by Vincent Pargeter of the sweep 
components were available to assist this process. The striking gear will also need fine adjustment of the shutter rod screws to 
ensure all shutters closing fully. Each sweep was positioned in turn at ground level to allow its outer shutters to be cleaned, 
repainted and refitted. Unfortunately, during this operation, the striking gear failed due to the single through bolt which 
attached the chain wheel shaft end to the coupling on the pinion shaft shearing off. A more robust coupling method will 
probably be required to stand up to the torque generated by the chain wheel. A temporary repair was made using a single grub 
screw originally fitted by the millwrights. 
 
Inside the mill, minor improvements were made, such as repairing the rear meal bin on the spout floor where the sag irons had 
been cut through the bottom of the bin, reinforcing the supporting brackets and re-fixing the back boards. A hand rail was fitted 
to the stairs up to the stone floor, and the hand rope moved to the tunnel up the bin floor as an extra handhold. Work was 
started on replacing broken small hardwood cogs on the dresser drive gear, many weakened by woodworm, with new 
applewood cogs. The 48 cogs have dovetailed shanks retained in a cast iron frame by chamfered pegs, which are driven out to 
withdraw the cog. A high degree of precision is needed in making replacement parts. 
 
In late September, the fantail blades were removed for cleaning, repainting and overwinter storage. At the same time, the 
lower fantail drive shaft with its upper crown gear was removed allowing the split drive housing, which had been temporarily 
mounted on the tailpole extension, to be removed for storage, pending the rebuilding of the split drive to the new carriage 
wheels, also in store on site. The vertical split gear housing will need careful mounting with a spacer to ensure the rotation of 
the crown gear without fouling its supporting bracket. The upper drive shaft would need specialist repair before the fantail drive 
could be rebuilt. All other components (including carriage wheel spindles and drive shafts with worm gears) were ready for re-
assembly with new bearings.   
 
Repairs to the rear right smutter bin which fed contaminated grain to the smutter were begun. To provide access to the bin 
from below, and to the auxiliary drive gear, the spout was removed as a unit for repair and reinforcement. A supporting beam 
into which the spout frame is rebated was cut through and displaced to allow the spout assembly to be withdrawn. This will also 
improve the headroom for visitors on the stairs below. The chute from the bin spout to the smutter was missing, and will need 
rebuilding from scratch, but it is not planned to replace it at this time since this would impede the stairway. The bin was cleaned 
out, a section of sacking liner removed as it was in poor condition, and some panelling repaired. The sacking covered a section 
of the bin which had presumably rotted away, as a quick fix when the mill was on its last legs. 
 

 
Tailstones showing the original furniture and tailwheel 
 



The aim of the restoration was to preserve the appearance of the working bin, even though badly damaged by woodworm, and 
allow the spout and adjacent lower panel to be easily removed or refitted, as required, so the interior of the bin can be viewed 
and the auxiliary drives and striking wheel shaft accessed for repair. The boards comprising the lower part of the bin were 
repaired, and the spout reinforced, damaged boards replaced and then treated with Cuprinol preservative, gaps filled and PVA 
applied reinforce the joints to ensure structural integrity when re-fitted. The spout and adjoining bin hatch could then be refitted, 
or removed, as required, to provide access to the auxiliary drives. If the bin were to be actually used, it would have to be lined 
with polythene or hardboard, but this is unlikely to happen. 
 
On October 19, with most of the shutters refitted, sufficient wind from the south east was available to allow the sweeps to turn 
the breast runner stone for the first time. The 112 brakewheel cogs had been replaced with new applewood by David Stiff and 
the bearing extracted and serviced during 2019. The drive to the stone nut performed perfectly when driven continuously for 
several revolutions of the sweeps, only jamming on one cog when restarting, which was easily trimmed. Cleaning and 
repainting the mill body was deferred until next year, since the method and access rights could not be established this season.  

 
Restoration Notes 2022 

 
Restoration of the spare shutters was completed in the season, but further ongoing repairs to the sweeps were necessary, as 
well as routine cleaning and maintenance. It was still not possible to fit a full set of shutters. In March, new concrete pads were 
made for the cast iron wheels which will allow the steps to rotate. The wheels were repainted and attached in their correct 
position, supporting the steps for the first time. Plans were made for reopening to visitors for the first time in two years. 
 
The restoration of the auxiliary drives resumed, with a view to driving the smutter and crusher pulley. The bearings supporting 
the smutter drive were disassembled and checked for wear. All hardwood bearings were found to be in good condition, and 
were simply lubricated with linseed oil. The horizontal shaft on the spout floor could be disengaged for servicing via a lever 
supporting the near end. This is wedged in the engaged position when crusher drive is operational. 
 
The gunmetal bearings supporting the gears transferring the drive to the smutter pulley required more work. The lower bearing 
was completely adrift, since the upper side girt to which it attaches had been replaced by the millwrights, and the bearing not 
refitted. The upper bearing was quite worn, suggesting that it was recycled rather than fitted new. However, it was not replaced 
since the drive would not be in regular use. It was refitted and its mounting stretcher wedges adjusted to optimise its 
engagement with the crown gear driving the downshaft. The lower gear was then reattached to the upper side girth by drilling it 
through and refitting the original coach bolt. The bearing was wedged to the correct height to engage correctly with the upper 
drive gear. The hardwood cogs in the crown gear and upper gear were treated with Rentokil and linseed oil. The cast iron 
pinions and shafts were treated with Fertan. The drive was then fully functional, awaiting the replacement of side cogs on the 
tailwheel and new belts for the smutter.  
 
It was noted that some of the supporting members of the gear train were recycled timber, with the main horizontal support in 
particular having large old mortises, compromising its integrity. This was further evidence of cost cutting (or even fraud) when 
the mill was extended. The drive system overall gives the impression of being improvised rather than carefully designed. The 
tongue and groove panelling on the outer and forward sides of the bin were removed so that the supporting framework could be 
repaired or replaced. The original boards forming the lower part of the bin feeding the spout were repaired as far as possible 
despite heavy worm damage in order to retain those original parts visible from the stone floor when the spout is removed. 
 

 
The bin floor showing the original roof trusses and sack hoist gear 
  



Philosophy of Repair 

 
The main object of restoration has been to preserve the original structure and features of the mill, while repairing and 
restoring its machinery to working order where possible, so that restoration to full working order remains an option. However, 
this will require reinstatement of the turning circle. 
 
The roundhouse is substantially intact. The original stone built walls support a roof of tapered oak tongue and groove planks, 
which probably replaced an original tarred softwood original. These have been newly tarred but this does not adhere well to 
oak, and self-adhesive flashing has been used to cover the holes where steel supports were inserted to prevent the collapse of 
the buck; thus modern materials are necessary to make the roof watertight. The oak wall plate and upper ringbeam appear 
original and are in reasonable condition. The oak planks are warped and twisted causing leakage, and might need to be 
replaced, or the support structure strengthened.  
 
Parts of the frame of the buck have been replaced and a side girt reinforced with steel plate, leaving the frame a mix of 
original and new timber. The weatherboard cladding had to be completely renewed, and was completed probably to a higher 
standard than the original, with lead flashing on the front corners and an authentic herringbone joint at the centre of the breast. 
The existing original zinc roof survives, and was crucial to the survival of the mill by providing enough protection to delay 
collapse until restoration was started in 1955. The steps and fantail have been completely rebuilt, with new carriage wheels 
and fan blades built to a working standard. The original drive shafts and gearing will be recommissioned with minor repairs and 
modifications to fit the new framework, including new gunmetal linings to the bearings. 
 
Completely new sweeps were constructed by the millwrights Hole & Son and fitted to galvanised steel stocks. It was decided 
that the durability of steel outweighed the authenticity of replacing the stocks with timber. However, most of the original shutters 
survived, and could be easily repaired, except where the cast iron cranks had sheared off. The original striking gear was 
refurbished, the main problem being the freeing up of the striking rod within the windshaft, which took Jeremy Hole many hours 
and a great deal of brute strength! Unfortunately, the weight wheel shaft had to be cut through to facilitate the replacement of 
the weatherboard. The new coupling collar proved a weak spot in the mechanism, and difficult to access. A through pin 
subsequently sheared off, so a more robust solution will be needed to tolerate the torque and shock at the end of travel when 
operating the shutters. Thus, while the stocks and sweeps are entirely new, the windshaft and striking gear are original. 
 
The original windshaft bearings, brake assembly and brake wheel were in good condition, but all 112 brake wheel cogs had to 
be renewed in applewood. The glut box on the breast stones had to be repositioned to align the quant correctly. The peak 
stones had to be separated and the bearing serviced, but the stones themselves were in good condition. The tentering gear 
was functional after minor repairs, but had to be modified slightly because it was impeded by the sag irons which had been 
fitted in an earlier phase of restoration. The lower spindle bearing was good, so the runner stone was eventually able to turn 
under wind power. The tentering gear should work correctly if enough wind power is available and grain could be milled. 
Similarly, the tailstones only required minor repairs to become functional, and the original tailwheel cogs did not need replacing, 
showing less wear than the brakewheel cogs. The bearings were functional, therefore have not yet been serviced. The original 
stone furniture is largely intact, but needing selective reinforcement to for adequate functionality, plus a new cover for the 
breast stone case made from recycled timber.  
 
The internal machinery was affected to varying degrees with woodworm. This was generally treated with Rentokil and sealed 
with dilute PVA which also helped to reinforce joints in the wood. Cross-point woodscrews were not avoided so that new repairs 
were obvious, and largely reversible. Acrylic filler was also used to give integrity to otherwise fragile original joinery, which 
would otherwise have had to have been scrapped and rebuilt from new. The original mill fittings were made to a range of 
standards, from high quality joinery seen in the dresser and smutter (bought in machines from Dell & Son of London) to 
makeshift repairs, such as recycled the backboards of the meal bins which had dovetail joints still visible from a previous life, 
possibly as cupboard backs! Generally, a standard of joinery was used to match the existing work. This was achieved using 
mainly recycled timber from the mill itself. In some cases, the original joinery was of such poor quality it had to be replaced. Cut 
nails were typically used in the original construction, but it was not felt necessary to avoid the use of modern fastening such as 
wire nails and cross-head screws as these made new repairs obvious. When refitting fragile original parts, screws were often 
used instead of nails to avoid further damage and maintain reversibility. 
 
Argos Hill windmill is unusual in that much of the internal machinery is original, and this was repaired and restored to retain as 
much authenticity as possible, with the new repairs obvious and where possible, reversible, while ultimately aiming for 
workability in all aspects of the mill. Over-restoration, as seen in some mills, was avoided, and improvised repairs readily used 
where consistent with the original standard of work. 
 
Summary of Work Completed to 2022 

 
No rebuilding  Trestle, roof, windshaft, tailwheel, brake 
Total rebuilds  Weatherboard, sweeps, stocks, steps, tailpole and fantail 
Partial rebuilds  Body frame, brake wheel cogs, dresser spouts, smutter feed bin 
Repairs to  Stone cases, tailstone feed chute, breast stone feed shoe 
Service to  Breast stone bearing, tentering gear, striking gear, smutter 
 
Outstanding Work 2022 Full service of tail stones, replace broken tail wheel side cogs, replace dresser drive cogs, 

complete spouts, replace drive belts to smutter, reinforce roundhouse roof, fit fantail wheels and 
drive train, reinstate turning circle, rebuild fantail drive, fit new fantail wheels 

 
Routine Maintenance Clean and repaint weatherboard regularly 

Repair and repaint sweeps including shutters as required  
 
 


