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Volume 2 STRUCTURE & WINDING GEAR 
 
 
E. CAP 
The new Cap was lifted on to the tower on Saturday October 2nd 1993.  The Cap weighed approximately 4½ 
tonne  (installed carrying one Fan Blade, but without Brake Wheel). 
 
Maintenance was carried out on the cap roof in August 2003, using a 'cherry-picker' hydraulic lifting 
platform.  Wooden straps were bolted in-board of the roof, to retain three of the roof boards which had 
become detached from their neighbours at the bottom of the petticoat.  Loose lead paint was removed from 
the roof by wire brush.  Joints between the roof boards were re-sealed with 'Nail and Seal' mastic where 
necessary.  Two coats of white lead paint were applied to the roof, and the paint on the fan trestle and fan 
braces was refurbished.  
 
The cap roof was repainted again in August 2011 together with the fan trestle.   A great deal of field dirt was 
removed first, principally using sand-paper.  A single coat of white lead paint was applied to the roof from a 
cherry picker, the paint being mixed from its constituents on site.  Extensive use was made of paint rollers and 
brushes attached to poles about 3ft in length:  this was to gain access to the most difficult areas.  The front of 
the roof above the storm hatch was painted standing on the inner pair of sails, set horizontal for the purpose. 
 
E.1 Cap Frame 
Most of the cap frame had to be renewed.  Serious decay had set in after the failure of the original roof in the 
1950's.  The following beams were retained in the restoration:  sheers, weather beam, weather beam steadies, 
tower tail beam. 
 
E.1.1. Cross Beams 
E.1.1.1 Weather Beam  
The original Weather Beam is retained.  The front face lies on a radius 7ft 0¾in  from the Upright Shaft 
centre line.  
The Beam is 10¼in wide x 8in deep. 
It is double tenoned to the Sheers.  These joints were reinforced during the restoration by steel fabricated 
brackets made by George Garrod of Thelnetham. 
 
The Weather Beam projects 1½ inches in front of the Cap Runner Plate, beneath the Windshaft. 
 
(Under the Windshaft the gap between the Front Tie Beam and the Weather Beam is  1ft 11¼in.) 
 
E.1.1.2  Front Tie Beam   
The original beam was of section 6in x 6in. 
The distance between the Sheers is 7ft 7½in. 
The original tie beam was 8ft long, and stood 3in proud of the Sheers. 
 
This beam has been renewed in oak, and to a larger section to allow strengthening of the neck bearing 
support.  The new beam is 8ft 11in  x  6in wide  x  9in. 
 
E.1.1.3 Sprattle Beam 
Of oak, and 13in wide x 6in deep 
The front face is  10in  from the centre line of the Upright Shaft 
The distance between the Sheers (at front face of the Sprattle) is  7ft    4¾in. 
[The Upright Shaft iron spigot is   2¾in  diameter.] 
 
The Sprattle Beam houses into each Sheer by up to 6in, i.e. its maximum overall length is  8ft   4¾in.  The 
mortises in the left hand Sheer were lengthened during the restoration, to allow the new Sprattle Beam to be 
fitted without spreading the cap frame.  The Sprattle is wedged at one end (the left hand or brake end).  
 
The cut-out for the original wooden Bearing Block is 13in long.  
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The deeper Curb Ring fitted at restoration necessitated fitting a special Sprattle Beam Spacer Block, to 
accommodate the Upright Shaft.  Overall dimensions of the block are  1ft 10¼in x 5in high x 13in.  This 
block allowed re-use of the original Bearing Block. 
 
One of the Sprattle wedges came loose in October 2007.  As part of the inspection prior to operation the 
Sprattle wedges should be checked routinely. 
 

 
Fig 2.1   The Sprattle Beam Spacer Block 

 
By 5th February 2012 the waller cogs were bottoming out against the brake wheel.  On inspection the sprattle 
was found to have moved forward.  It was driven back by about 1/10in and re-wedged.  
 
E.1.1.4 Windshaft Tail Beam   
Of oak, 8½in wide, 13½in deep (2½in proud of sheers) 
The front face is 3ft 23

/
8
in behind the upright shaft centre line. 

The distance between the Sheers is 6ft 713
/
16
in, at the front of the Windshaft Tail Beam. 

 
 Wedges 
 At the right hand end, 3 x 1⅜in thick  x  approximately 12½in long,  oak  
 The wedges taper from 3⅜in to 2½in wide over a length of  8¾in. 
 
E.1.1.5 Tower Tail Beam   
The original beam has been retained.  It is 12¼in wide x 5½in deep, and set flush with the underside of the 
sheer. 
The rear face is on a 7ft 2¼in radius from the Upright Shaft centre line. 
The inside face on a 6ft 2in radius. 
There is 5ft  8¾in  between the Sheers at the rear of the Tower Tail Beam. 
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E.1.1.6 Fan Stage Tie Beams 
The beams are of oak, and are 4in deep x 3in wide. 
 

E.1.1.6.1 Front Underslung Tie Beam 
Of oak, and hung from the Sheer Overlays, immediately to the rear of the Sheers.  It is 6ft 10in long. 
 
The beam forms the bottom transom of the rear of the Porch.  It carries the Layshaft Bearer.  The 
Fan Stage Platform is carried off an RSA bolted to the rear of the Tie Beam. 
 
E.1.1.6.2  Rear Underslung Tie Beam 
Of oak, immediately beneath the Fan Posts.   It is  6ft 4½in long.  
The rear face of the beam is  10ft 10½in from the Upright Shaft centre line. 
 
E.1.1.6.3 Trunnions 
Trunnions attached to the Underslung Tie Beams support the fantail transmission (upright shaft and 
final layshaft).  The trunnions are fabricated from RSA.  (NB  The trunnions replace the pre-
restoration structure of wooden beams used to support the winding gear upright shaft and layshaft.) 
 

E.1.2  Longitudinal Beams 
The overall length of the cap frame is 17ft 11in. 
 
E.1.2.1  Sheers 
The original sheers have been retained, but the decayed rear ends were sawn off during the restoration.  The 
sheers are 11½in  wide x 8in  deep 
The front ends of the Sheers are 5ft 11in  ahead of the Upright Shaft centre line. 
The rear ends were 8ft 11in  behind the upright shaft centre line (before the decayed ends were sawn off in 
1989). 
 

An iron Tie Rod 1in square ties the Sheers together ⅜in behind the Rear Tail Beam. 
The Tie Rod centre is 2⅞in below the top of the Sheer. 
The Tie Rod is original, but in the restoration has been relocated closer to the tower.  This was 
necessary because the rear ends of the sheers had to be sawn off.   

 
E.1.2.2 Sheer Overlays     
Old: 6in wide x 7¼in deep, length 6ft 9in. 
They started 2½in behind the rear face of Windshaft Tail beam. 
 
The new overlays are of iroko.  They are  7in wide x  8in deep,  and of length 12ft  6¾in. 
They start 4¾in behind the front face of the Sprattle. 
 
The Fan Posts are set 4ft 2in beyond the Cap Roof (along the outer face of the Sheer Overlay) 
The Overlay extends 1ft beyond the rear of the Fan Post. 
 
E.1.2.3 Weather Beam Steadies   
2 off, 9½in apart 
The Steadies brace the Weather Beam to the Front Tie, and support the Neck Bearing pillow block. 
They are original beams, 6in wide and 3ft 3½in long. 
 
The Steadies house over the Front Tie 5in horizontally and 4in vertically,  and rest on the Weather Beam.  
They are 12in high at the front and 8in high at the rear. 
 
E.1.2.4 Rocking Lever Bearer   
The bearer was replaced at the restoration, and is of oak, 7¼in  wide  x  5in  x  2ft  10¾in  long.  It is housed 
on to the Windshaft Tail Beam  1⅜in  vertically and  3⅜in  horizontally. 
 
The pivot hole is drilled to suit a  ¾in  pin, set 1ft  5¾in  from the front of the Bearer, and set 1ft  2½in  from 
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the rear of the Windshaft Tail Beam. 
 
The slot for the Rocking Lever is 1in wide, and 2ft 1in long.   
(The Striking Rod emerges from the rear of the tail beam,  4⅜in  below the top.) 
 
The Bearer is retained at the tail by 2 x 8in coach screws.  The Bearer is slotted to take the screws, allowing 
the Windshaft Tail Beam to be moved backwards or forwards. 


The striking gear operating space, between the tail beams, is 2ft  3½in. 
 
E.1.3 Cap Centring 
E.1.3.1 Head 
There is one centring wheel per shear,  9¼in diameter  x  2in  carried in a wood block  22in  long  x  6¼in  
deep at the front, tapering to  4¼in  deep at the inside face. 
 
The Centring Wheel is spiked in place, by a 1in diameter spike.   There is ¼in clearance on the centre hole 
(dia)1.  
 
 Replacement wood blocks were made in oak,  2ft long  x  5¾in  deep  x   7¾in  wide. 
 The are held by  2  x  ⅝in  bolts, through  14¼in  of oak (Sheer + Centring Block) 
 
E.1.3.2 Tail 
The rear Centring Beam is curved to suit the Curb, and is 8in x 6½in deep.  The replacement fitted at the 
restoration is built up from two oak beams glued and bolted together.  
The rear face is 10in from the rear of the Rear Tail Beam     (DLP) 
The inner face is on a 5ft 10¾in  radius from the Upright Shaft centre line.   (ADW) 
The length of the Centring Beam is  7ft 7½in. 
 
The rear Centring Beam carries 3 centring wheels, 35in apart, set at beam mid-height. 
In the new beam, the centre roller is  9¼in diameter, x 2in. 
The other 2 rollers are 10in diameter x 2in.   
 
There is 1¾in  clearance between the beam and the inside of the curb.  i.e.  3 1/16 in  between the outer face of 
the beam and the new roller runner plate. 
 
The rear Centring Beam is fixed directly to the underside of the Sheers. 
 
E.1.3.3 Side 
E.1.3.3.1 Puncheons 
Two each side, oak, all replaced at the restoration. 
The section is 5in deep x 5½in, and the length 2ft 6½in, from the Sheer to the outer edge of the Cap Circle. 
 
The Puncheons mortise into the Sheers, and house over the top of the Cap Circle 1½in deep. 
 
[The old Front Puncheon was 4½in wide x 3½in deep. 
The Rear Puncheon had its rear face set 1ft 1½in ahead of the Windshaft Tail Beam.] 
 
The Puncheons are spaced 2ft 6½in apart at the Shear. 
 
A Side Centring Beam is fitted on each side.  They were replaced at the restoration.  The new beams are of 
oak. 
 
The old Side Centring Beam  was 6¼in  x  6¼in, carrying 4 rollers  4in  dia,  1⅜in  deep, set 1ft  5½in apart. 

                                                           
1 For comparison, at Shiremark the centring wheels were of 10½in diameter, and 2½in thickness at the rim.  They were 
held by 1in diameter bolts. 
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The Roller centre holes are  ¾in  diameter. 
One roller is  4½in  diameter 
 
The new Side Centring Beams are 5½in deep x 6¼in radially. 
The top of the centring rollers are 33/

16
in  below the top of the Side Centring Beam. 

 
 The Beam occupies 4ft 9in around the inside of the Cap Circle. 
 
 There is 1in clearance between the Beam and the inside face of the Curb. 
 i.e. The outer face of the Beam is on 6ft 4¼in radius. 

There is 25/
16
in  between the outer face of the Beam and the inside face of the new Roller Runner 

Plate. 
 
E.1.4    Cap Runner Plates 
E.1.4.1 Original 
Wrought iron plates  5/

16
in  -  ½in  thick. 

 
The plates under the Weather Beam were  4⅜in  wide. 
The others are 3in wide, and 3ft 5½in short chord.  These were retained by 3 screws, the outer pair being set 
1⅜in  from the ends. 
 
The narrow plates have an estimated outer diameter of 13ft  1¾in.  However, this cannot be measured 
directly, and a discrepancy of ⅛in  in the maximum 'bow' would give a diameter of  13ft  8½in, in 
agreement with the setting out of the centring and steering gear.   
 
According to George Johnson a failure of the retaining bolts allowed one of the runner plates to fall into the 
roller race in the 1930's.   This meant the fan had to be stopped, and the cap was turned and left facing into 
the prevailing wind direction.  Any hand winding would have had to be in one direction, because of the 
ratchet effect of the fallen runner plate. 
 
During restoration one of the cast iron teeth was found to be broken out of the curb:  this possibly resulted 
from the runner plate failure.  
 
E.1.4.2  New Runner Plates 
Steel, 4½in x ½in 
Runner Plate Retaining Studs were introduced to allow replacement if necessary.  They are ½in stainless 
steel, [fig 2.6]. 
 
 There are up to 4 through the Weather Beam (8¼in thickness of material). 
 There are 4 through the Tail Beam (5¾in  thickness of material). 
      The rest are through the Cap Circle (3¼in  -  3½in of material).  
 
The retaining studs should be checked periodically for tightness.   
They were checked during the late summer work-in, 2013. 
 
E.1.4.3  Worm Carriers 
At first it was proposed to hang the Steering Worm and cast iron shaft from wooden blocks, 7¼in wide x 
7⅛in deep x 1ft 6¾in long.  This would have been much as before.  In practice the Sheers had to be shortened 
because of decay, and it was necessary to hang the Worm Shaft from specially made steel trunnions. 
 
The Worm Carrier Trunnions are fabricated from steel plate, and bolted to the underside of the original cap 
sheers.  The trunnions are 11in long (from front to back). 
 
The trunnions are 6⅝in tall.  The top plates are 7in wide, and the bottom plates 3⅞in wide.   
New bearings were cast for the worm shaft bearings in phosphor bronze.  The bearing blocks are rectangular, 
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and each sits on the bottom plate of its trunnion.  The bearing centre line is 4⅝in below the trunnion top plate.  
The location of a bearing can be adjusted fore and aft by a screw which runs in a threaded hole in the tail 
plate of the trunnion.  (It is considered that the reaction between the worm and the curb rack will force the 
worm shaft bearings back against the adjusting screws.)   
 
The trunnions are canted inwards from top to bottom (see drawing).  The centre line of the adjusting screw is 
6in inboard of the outer edge of the top plate.   
 
E.1.5  Cap Brakes 
These were fitted to damp hunting motion of the cap.  This was possible because of the significant play in the 
fantail gearing, particularly between the worm and the curb. 
 
Five brakes were fitted in the restoration.  One large brake and two small brakes were fitted to the Weather 
Beam.  Two further small brakes were fitted to the cap circle, towards the rear. 

Small Brakes.  Brake Backing Plate:  Mild Steel,  2in  x  ⅜in, 1ft 6in long, curved to suit inside face 
of Curb. 
Hangers:  2in  x  2in  Steel Angle, 1ft long, 2 off 
 

E.2   Cap Roof 
E.2.1 Original Roof  Tapered Roof boards were used, 8in wide x ½in thick (surviving board).  There were 
two layers of boards, each of which extended from the full distance from the petticoat to the finial disk.  The 
boards were tapered only over the upper section of the roof, and splayed apart over the lower section.  To 
achieve a complete covering the double layer of boards was necessary, with the layers out of phase so that the 
joins of the lower layer were covered by the top layer. 
  
The Beard beneath the Windshaft is an iron plate, which extended 8½in below Weather Beam. The plate was 
2ft 9¼in high x 1/8in thick 
 
The Petticoat came to the same level. 
 
E.2.2 New Roof   
The boards were 14ft 1in long (from a full size sketch on the drive of 14 Church Lane, Long Clawson) x 8in x 
½in in section  (including 1ft 3in overhang over the Tower boarding, at the same slope as the tower). 
 
The bottom of the roof is on a 14ft 11½in diameter circle (internal diameter). 
 
The roof boards taper over the upper 4ft, to 2in width at the Finial Disk.  In the design the boards overlap 1in 
at each side, although this could not always be achieved in practice.  The boards in a layer splay apart on a 
plan view radius of 4ft 4in. 
 
41 boards are required for each of the two roof layers.  i.e. 82 altogether. 
The replacement boards are of joinery quality protimised larch. 
 
The Petticoat.  At Thelnetham the new roof petticoat extends approximately 10in below the bottom of the 
Wooden Curb. 
 
The new Wicken petticoat extends 2ft 2in below the Cap Circle.  N.B.  The side elevation drawing suggests 
that 4in cover over the tower boarding would be just sufficient. 
 
The iron Beard was extended by aluminium alloy plate, to the same level as the bottom of the new petticoat.  
 
E.2.2.1 Internal Structure 
E.2.2.1.1 Weather Studs, the Windshaft Pillow Block, & Tie Rods 

The original weather studs were retained.  They are of 3½in  x  9in section, with spacing  1ft  7 ⅞in. 
 At the top, each Weather Stud projects  3½in  inboard of the Storm Hatch frame. 
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The crook in the Weather Stud is 3ft 4¾in above the Weather Beam. 
 The front face of the Weather Stud is set at 6¾° to the vertical. 
 
 The top of the main face is  3in  below the top lip of the rear Canister. 
 

The Windshaft Pillow Block is an original timber.  It is 9¾in deep x 9in, and set 1ft 2¼in above the 
Weather Beam.  It rests on two original timber plates 2in tall and 6in wide, which sit on the top 
haunches of the Weather Beam Steadies.  These plates project in-board of the Pillow Block by 3⅛in. 
 
The Windshaft Pillow Block is housed around the rear of the Weather Studs:  it projects in-board of 
the Weather Studs by 2⅝in.  It is further restrained by two heavy Tie Rods which run down 
diagonally to the Front Tie Beam  (fig 3.1).  It is also fixed to the Weather Studs by heavy screws 
running fore and aft outboard of the Tie Rods.    
 
Each Tie Rod passes immediately outside its respective Weather Beam Steady, and passes through 
the Front Tie Beam.   The tie rods consist of square headed ¾in BSW bolts, approximately 3ft long 
and shortened as necessary to suit.  At their upper end the tie rods are screwed into specially made 
long cylindrical nuts which are welded on to angle brackets.  In turn these angle brackets house over 
the inner top edge of the pillow block, and are bolted to it.  

 
At the lower end of each Tie Rod it is passed through a specially housed out 5in length of 2in x 2in 
RSA (wall thickness 3/16in).  These act as tensioning buffers between the bolt head and the wood of 
the Front Tie Beam.   
 
These Tie Rods were new at the restoration, and provide an adjustable means of preventing the Neck 
Bearing and associated components rolling outward and downward under the weight of the Sails and 
Windshaft.   
 

E.2.2.1.2 Main Ribs 
 The new Roof Ribs are of oak, 4in radially  x  3in. 
 
 Main Rib locations:  15, evenly spaced, i.e. every 24°. 
  

The Ribs are  10ft  8¾in  around their outside curve, from Sheer top to Finial Disk, and each to be 
supplied from a single curved length.  (A few had to be scarfed together from two lengths of oak.) 

 
 The Main Ribs are on 3ft centres. 
 8 are full length Ribs. 
 2 stand on the [Tower] Tail Beam   
 4 stand on the Weather Beam    (i.e. 5in short of Full Rib length). 
 
 Full Rib length, around the outside curve and excluding joints, is 11ft 10in. 
 

For comparison, the cap ribs at Thelnetham are oak, of section 3½in  x  2¾in. 
 
E.2.2.1.3 Intermediate Ribs 

The Intermediate Ribs rise from the cap frame to the Roof Stiffening Ring.   
10 of them are full length, and stand on the Cap Circle. 

 Two stand on the Weather Beam  (i.e.  They are 5in short of full length). 
 
 The Intermediate Rib length, around the outside of the curve and excluding joints, is 8ft 2in. 
 

[The original roof was 7ft 10in in height from the Sprattle top to the underside of the new Finial 
Disk.] 
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E.2.2.1.4 Finial Disk   
 The new disk is of oak, 2ft 2in in diameter, and 5½in thick  
 The top is coned to remove rain.  The peripheral height is 5in. 
 
 The original Finial Disk was 4¾in  thick. 
 
E.2.2.1.5 Finial Ball 
 Original 

The original Finial Ball is 1ft  0⅜in  in diameter, with its top  2ft 3½in  above the old Finial Disk.  
The overall height of the old Finial Ball is 2ft 11¼in. 

 
 New 

The new finial is of oak.  The finial upstand is 11⅜in diameter immediately above the Finial Disk, 
and   313/

16
in   tall.  The finial has an integral stalk, 4¼in square, which projects  7¾in  below the 

Finial Disk.  The Finial is retained by a peg. 
 

There is a rebate  5¾in  diameter and  9/
16
in  high beneath the Ball. The top of the Rebate is 1ft 5in 

above the under-side of the Finial Upstand. 
 
 The finial stem is 4in diameter immediately below the Rebate. 
 

The overall height of the New Finial Ball is 3ft.   (The original ball and upstand have been 
preserved.) 

 
E.2.2.1.6 Roof Shape 
 The Roof shape, as judged from photo's  (over the outer edge of the Roof Ribs): 
 

Radial Position Height above Sheer Height above Sheer 
 1st Version 2nd Version 

1ft 1in 7ft 9⅛in 8ft 2¼in 
2ft 7ft 3¼in 7ft 8½in 
3ft 6ft 8in 7ft 1in 
4ft 5ft 11in 6ft 3⅛in 
5ft 4ft 11in 5ft 2⅞in 
6ft 3ft 7¼in 3ft 10¼in 

6ft 6in 2ft 8¼in 2ft 10¼in 
7ft 1ft 3⅝in 1ft 3⅜in 

7ft 3in 0 0 
7ft 5¾ in -1ft 5¼in -1ft 5¼in 

 
[This contrasts with the 'holding operation' roof as built by Mr G.C. Wilson (Chris Wilson) in 1971.  
Its height was 7ft 6¾in  from the Sprattle top to the underside of the Finial Disk.  Aluminium sheet 
from the holding operation roof was re-used by Mr C.M. Hullcoop (Chris Hullcoop) on the roof of  
Drinkstone Smock Mill.] 
 
Approximate Shape of the New Cap Roof 
The cap roof is approximately based on v*//ertical circular arcs of 11ft 8.18in radius.  The centre of 
each circle, relative to a point P which is level with the top of the cap shears and at the centre of the 
cap is: 4ft 5.33in horizontally beyond P, and 2ft 1.31in below it.  
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E.2.2.1.7 Cap Circle 
 Cap Circle diameter 14ft 6in    (CWBL and MDSW) 
 (taken to be at Sheer top level) 
 Cap Circle:   old (Wilson) cross-section2   3in  x  9in section 
      New section     3½in x 10in, oak 
      (Lower outer face on   14ft  8¾in diameter circle. 
       Upper outer face on   14ft  7¼in  diameter.)   
 

On each side of the Cap, the cap circle occupies 106½° outside the Sheers  i.e. 13ft 8¼in around the 
circumference. 

 
Each half of the Cap Circle was designed to consist of 3 lengths of oak, housed over each other by 
6in at the joints and attached to the Sheers by angle brackets. 

 
 Each length  of oak is designed to be 4ft  9¾in  long.   
 [In fact each side of the Cap Circle was made in 2 lengths.] 
 
E.2.2.1.8 Roof Stiffening Ring 
 Oak, 4in x 3in 
 Overall diameter 6ft 11½in 
 

Location  Measuring around the outside of a Rib, the Stiffening Ring is 8ft 4in from the top of the 
Cap Circle (measured to the centre line of the Stiffening Ring). 

 
E.2.2.1.9 Noggings 
 Oak, 2in x 2½in 
 
 There are 6 rows of noggings in the Lower Roof Panel, equally spaced. 
 i.e. Each Nogging and Space unit is of dimension 1ft 2¼in, working up from the Cap Circle. 
 

There are 2 rows of noggings in the Upper Roof Panel, equally spaced.  (The Nogging centres are 
every  9 ⅞in.) 

  
 Approximate Radii of Nogging Rings 
  

Ring 1 7ft 1½in  Ring 5 5ft 2in 
Ring 2 6ft 10in  Ring 6 4ft  4½in 
Ring 3 6ft  5in  Ring 7 2ft  7¼in 
Ring 4 5ft 10½in  Ring 8 1ft 11in 

 
 The total length of nogging is approximately 253ft 3½in. 
 
E.2.2.2 Cowl 

The rear 'uprights' are 8ft 9½in behind the centre line of the Upright Shaft.  (The distance between 
the Cowl rear and the Fan Posts is 1ft 8in, allowing 1in for weatherboards.) 
 
The top of the Cowl Ridge Beam:   the rear is 6ft 0⅞in above the top of the Sheer Overlay.  

the front is at the lower edge of the outer face of the Stiffening 
Ring. 

 
The Roof apex at the rear of the Cowl is 6ft 10¼in above the Fan Stage Platform. 
  
The Cowl roof projects 2½in beyond the Cowl rear uprights.  

                                                           
2   Mr G.C. Wilson had fitted a new cap circle when building his holding operation roof.  
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There are 2 main oak rafters on each side (3in x 3in). 
The Ridge Bar is 5½in x 3in x 5ft 8in, of oak. 
 
The diagonal Raking Rafters run 5ft 1½in between joints. 
 
The width across the Overlays at the rear of the Cowl frame is  6ft 4¾in. 
The Rafters house over the outer face of the Overlay by ¾in. 
The length of the Rafter, Rear Frame, outer edge, is 7ft 1¾in  from the apex to the level of the top of 
the Overlay . 
 
The included angle between the two Rafters of the Rear Cowl Frame is 54.2° at the apex. 
 
The Cowl Door is  1ft 10in wide, and is fitted with two half doors.  These are full height, and close 
on to the Rocking Lever, while leaving it free to swing. 
 

E.2.2.2.1  Cowl Noggings 
 Oak 2in x 2in 
 
 There are 4 rows of noggings in each Roof Panel, equally spaced. 
 i.e. There is one Noggin/Space unit every 1ft 4½in working up from Sheer Overlay. 
 
E.2.2.2.2  Cowl Roof Boards 

Each layer is made up of 8in x ½in joinery quality, protimised, Deal boards, requiring 15 x 7ft 
boards.  Assuming 2 layers, 30 boards needed. 
 

E.3 Cap Operating History 
On 31st January 2010 it was found that an animal, possibly a squirrel, had been trying to chew its way into the 
cap from the fan stage, at the base of the porch doors.  It had been doing this by widening out the gap between 
the doors which is for the rocking lever.   The winter had been particularly hard. 
 
On the 6th February the animal had clearly managed to get into the porch, but had seemingly done no other 
damage.  A ‘squirrel stop’ was made from a 15in x 15in square of aluminium plate, which could be fitted into 
wooden runners attached to the inside of the porch doors when the mill was stopped with rocking lever raised 
and doors closed. 
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F.    FAN TRESTLE 
F.1  Fan Posts 
The Fan Posts are of oak, 4in wide x 6in fore and aft.  (The originals were pitch pine.) 
The inside top face is 12ft 6in above the top of the Sheer Overlay (along the Post). 
The Fan Posts taper to 5½in x 4in at the top. (The Rear Face is vertical) 
           At the foot, the outer faces are 5ft  9⅜in apart. 
   At the top, the outer faces are 4ft  4⅜in apart. 
 
 The Fan Post inclination is 3¼°, and the top is 12ft 5¾in above the Sheer Overlay. 
 
 The rear faces are 11ft 0¼in behind the Upright Shaft centre line. 
 (The front faces are 4ft 2in from the roof, along the outer edge of the Overlay.) 
 
The Fan Posts are housed on to the outer faces of the Sheer Overlays, in the Cambridgeshire style. 
At the rear face they house on to the Overlays by 1¼in horizontally and (6in) vertically. 
 
The old sheers end 2ft 3in in front of the Fan Posts. 
 
F.1.1  Top Plates 
In the original,  the Fan Posts were plated in wood at the top, on the outer faces.  These plates are considered 
to have been  2in wide x 5in x 3ft 4in, and carried the tail end of the upper fan braces.   
 
The top plates were dispensed with in the rebuilt mill. 
 
F.2  Transom 
Of oak, 4in x 4in x 5ft 2¼in (along the top face). 
The top of the Transom is 6ft 4½in above the top of the Sheer Overlay. 
[The top of the Transom is 6ft 10½in above the Fan Stage Platform.] 
 
A Steel Tie Rod, ⅝in  diameter, 5ft  3⅛in  long + threaded ends, runs parallel to the Transom, with its centre 
line 1in below the Transom.  
 
F.3  Diagonal Trusses, Fan Trestle Rear Frame 
The Diagonal trusses rise up from the foot of the Fan Posts, and house over the rear face of the Transom near 
its mid-point.  They are of oak, 3in x 3in. 
The Diagonal Trusses are 4in apart at the top. 
The undersides end flush with the Sheer Overlay tops  (5ft 6in between joints). 
 
F.4  Rocking Lever Guides 
The Guides run vertically from the rear underslung tie beam up to a short sub-Transom, a little below the 
main transom (see diagram).  The Guides are of oak, 1¼in apart, and 1⅞in square. 
 
F.5  Hand Rails 
The Rear Hand Rails run between the Diagonal Trusses and the Rocking Lever Guides. 
They are of 1½in x 1¼in section, in oak. 
 
The tops of the Side Hand Rails are 2ft 8in above the tops of the Shear Overlays.  They are of 1½in  x 14in 
section, oak.   The Rails extend 1ft 8½in forward of the Fly Post. 
The support post is 4⅜in inboard from the front end of the Rail.  
 
F.6  Braces, Fan Post - Roof 
F.6.1  Main Side Braces 
Of oak, 4in x 3in x 12ft 3½in. 
Their top surfaces intersect the Fly Posts  8⅜in  from the top of the Post. 
House over Fan Post ¾in  at top face 
In the original, the Main Side Braces were curiously built up on their top face with triangular sections, so that 
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the braces were 1ft 2½in deep at the Fan Posts. 
 

F.6.1.1  Fan Bearing Supports 
In original  9in x 3in x 2ft 

 
F.6.1.2  Brace Cross Member 
In original Oak, 2in x 2in x 5ft 3in.  Not fitted in rebuilt Cap 

 
F.6.2  Scissors Braces 
Addition to stiffen Fan Trestle.  Fitted between Main Side Braces. 
Douglas Fir, 3¼in x 2in x approx 10ft 
 
On the left side of the cap (looking from the front) the fantail end of the Scissors Brace is fitted to the 
underside of the Main Side Brace.  The other Scissors Brace is on top of the Main Side Braces.   
 
The Scissors Braces are set 3ft 7½in from the Fly Post [along the inside of the Main Side Brace]. 
 
F.6.3  Lower Side Braces 
Oak, 3in x 2in x 11ft 4in 
 
Top face intersects front of Fly Post 7ft 3¼in above top face of Sheer Overlay, intersects roof at cap one 
Stiffening Ring segment (1ft 3in) ahead of Main Side Brace. 
 
[The top of the Lower Side Brace is 10in above the top of the Fan Trestle Transom, at the front of the Fan 
Post.] 
 
F.7  Bearers for Fan Train horizontal layshaft 
Original 
The gears were carried on a 3in deep x 4in Transom hung beneath the Rear Underslung Beam of the Cap 
Frame.  The Transom was spaced from the Beam by 2 'radial' carriers, 4in x 4in. 
 
Replacement 
Trunnions of 3in x 3in angle. 
Front Trunnion 4ft 2in total angle iron length. 
Rear Trunnion  3ft 9¼in plus 3⅜in for extra bracket. 
Stiffening Tie 2ft 6in between Trunnions.  
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G. FANTAIL 
 
The fantail was completed on February 5th 1994, and the cap set turning to wind. 
 
The spoke of Blade 4 failed on, or about, 24th February 1995.  There had been a major storm a little over a 
week previously, with 80MPH winds being reported during 3 hours at Mildenhall.  The spoke failed at the 
base of the blade slot, and failure was thought at first to be due to bad grain in this region.   
 
Another spoke (2) was seen to be slightly cracked at this time. 
 
A second blade spoke (5) failed during a further great storm on 17th March 1995.  It broke in much the same 
place as Blade 4.  The fantail was dismantled for strengthening on 19th March 1995.  
 
 
The Fan was re-erected with 3 new douglas fir spokes, beginning on 21 August 1995.  One of these, blade 2, 
failed at the root on 23 August 1995, before the tie rods had been fitted. 
 
 
Two new spokes made in oak, selected using a grain detector.   
The section of these:  4in x 4in 
 
A new, heavy steel Stiffening Ring was made to replace the existing two light rings. 
 
The fan was re-erected on 4 - 6 June 1996.  Balancing was begun on 7 June 1996. 
 
The fan is painted with white spokes, blue lead blades and black steelwork.   
Maintenance work was carried out on the fan in August 2003:  the paintwork was refurbished in lead 
undercoat, and the bolts holding the blades into the spokes tightened. 
 
The fantail bearings were greased on 28th August 2007.  The bolts retaining the fantail bearings were checked 
for tightness on the same occasion, as were the bolts holding the steel bearing supports on to the fan posts. 
 
Work commenced on repainting the fantail blades with blue lead paint on 2nd September 2011. 
 
For some time the fan train had been significantly noisy when the cap was turning anti-clockwise viewed from 
above.  The source of the rattle was unclear, and was sometimes put down to possible misalignment of the 
two sections of the fan upright shaft.  On 7th July 2013 the fantail was attempting to turn the cap in a very 
light breeze which had veered from SE to N.  The fan train noise was suddenly worryingly loud, and it 
seemed that the fantail was rotating the cap less effectively than usual.  Inspection revealed that the left hand 
bearing housing of the worm shaft was loose.  The housing is held up against the underside of the cap sheer 
by two long 5/8in BSW bolts, each of which passes up through the sheer and sheer overlay with a nut at the 
top.  The bolts were tightened immediately, curing the problem.  Inspection of the worm shaft bearings and 
their housings should be carried out annually, and the 5/8in bolts tightened as necessary.  
                                                                         
G.1  Fantail Design 
8 Blades, blade angle 30° 
Turns anticlockwise 
Diameter 12ft         (Photo,  DLP) 
 
The Fantail clears the Fan Trestle Transom by 4in. 
 
G.1.1  Blades 
½in soft wood boards, nominally 6¼in wide, tongued and grooved.  (Repairs to Blade 5 in larch). 
Measurements on a board removed from a damaged blade show that the 'standard' blade boards were 6½in 
wide (6¾in over tongues).  
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Stiffening strips  2½in  x ¾in 
2 per blade, on opposite faces, and set on trailing edge as you face fan. 
 
Blade radial length  3ft 3in      (actually 3ft 4½in) 
Blade breadth   5ft 3½in at rim 
       2ft 5in  at heel 
 
Side to side overall width of Fan  2ft  7¾in 
 
G.1.2  Spokes 
Iroko,    4in x 3in (side to side) 
[Originals   3in x 3in] 
 
Spokes are chamfered over the blade radial length.  At rim, chamfer is 1¼in  x  23

/32in.   
 
5ft 0½in to outer edge of Hub arms. 
 
 
Following failures, the design of replacement spokes was changed to oak, 4in x 4in. 
 Design dimensions of oak spoke as built:  slot 40½in long. 
 Overall length of short spoke:  69½in 
 
 4in x 4in Spoke Cross-Section 
 Slot  9

/16in  wide. 
 Land remaining on either side of slot:  2⅞in on one side, 9

/16in on the other.    
 
Two opposite blades have been equipped with 4in x 4in spokes. 
All eight spokes have been strengthened by being fitted with a 2ft length of 1½in x 1½in RSA (¼in wall 
thickness) – see Fig 2.13 .  Each length of  RSA is set with its outer end 2ft 2⅞in from the rim of the fantail, 
and held by 4 x ⅜in coach bolts.   The RSA is fitted on the ‘left hand side’ of the fan, that is, when the sails 
are facing south the RSA is on the fan’s east side. 

 
Blade Retaining Bolts 
The blades are each held in the spoke slots by 3 bolts, as follows: 
 
Outer bolt CL 2⅛in from blade rim:  ⅜in hole in spoke. 
2nd bolt 6⅞in from outer bolt, over centres.   9

/16in hole in spoke. 
Inner bolt 2ft 4in from outer bolt, over centres.   9

/16in hole in spoke. 
 
G.1.3  Hub 
 Original: Cast Iron 1ft 10¼in dia., centre hole 3in dia    (Photo,  DLP) 
 Raised centre section 6in dia x ½in (disc side only) 
 
Replacement: Steel Fabrication, made by George Garrod 
Disc towards Fan Bevels, i.e. on right side of mill. 
Disc  ⅜in thick 
 
 Arms of 4in x 3in open channel (mild steel) 
 Internal width of channel sections 39/

16
in,  x  211/

16
in  deep 

 
 Hub Centre:  3½in dia, 3½in deep, welded on to the ⅜in  disc. 
 
 Overall Hub diameter (over arms)  1ft 10⅞in 
 
 Spokes held by ⅝in BSW bolts, 2 per spoke. 



Wicken Windmill  June 23, 2014 

 15 

 
 Spoke retaining plates:  steel, 3in x 9in (8in for shorter spokes) 
 
G.1.4  Fan Spindle 
Steel,  2in  dia, 4ft 6in  long. 
CL   2¾in  above top of (wooden) Fan Posts. 
 
G.1.5  Steel Hoops 
As originally restored:  2 off, steel, Outer dia 3ft 5¾in 
Inner dia 3ft 3in, Section 1⅜in x ¼in 
 
Following blade failures, a single new steel hoop designed, and fitted during June 1996 rebuilding: 
 Section:  2½in  x  ⅝in 
 OD   4ft 8½in 
 ID 4ft 3½in 
 Centre Line Diameter 4ft 6in  

Built in two halves, fish-plated together by 7/
16
in BSW bolts (6 per fish-plate).  Bolts 2in  long.  

 
The two smaller diameter hoops were dispensed with. 
 
G.1.6  Tie Rods 
⅝in  mild steel 
Centres  5½in  from Fan rim 
 
G.1.7  Measurements & Derived Dimensions, of fan as built 
 

Spoke 1 2 3 4 5 6 7 8 Spare 
Material Iroko Oak Iroko Iroko Iroko Oak Iroko Iroko Iroko 
Spoke 
Length 

5ft 10⅛in 5ft 9¼in 5ft 103/16in  5ft 9¼in 5ft 10⅜in 5ft 9½in 5ft 10⅝in 5ft 9in 5ft 813/16in 

Slot 
Length 

3ft 4⅜in 3ft 45/16in 3ft 4½in 3ft 4½in 3ft 415/16in 3ft 4½in 3ft 5⅛in 3ft 4⅝in 3ft 4⅝in 

Rim 
radius 

6ft 0¼in  5ft 11⅞in    6ft 05/16in 6ft 01/16in 5ft 11⅞in 

Blade 
Width? 

4ft 41/16in  4ft 311/16in    4ft 4⅛in 4ft 3⅞in 4ft 311/16in 

Heel 
Radius 

2ft 7⅞in  2ft 7⅜in    2ft 73/16in 2ft 77/16in 2ft 7¼in 

Slot 
Width 

4⅞in  4⅜in    43/16in 47/16in 4¼in 
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G.2  Fan Gears 
G.2.1  Ratios 
Worm: Curb          1:174 
 
Lay Shaft : Worm Shaft    21:20 
 
Top and Bottom Bevel Pairs        7:18  
 
Overall:      1:1095.7 
 
(From hand crank    1:426.1 ) 
 
G.2.2  Worm 
Bites on to Tower Curb Ring 
Dia at tooth root 11in 
Overall dia 1ft 1¾in 
Length 11in 
Teeth 1⅜in radially x 1in 
Worm is a cast iron cylinder, ⅞in wall, with wooden centre, mounted on 2⅞in square shaft, CL 4¾in below 
underside of Sheer 
 
Worm Teeth:  When looking from the rear the teeth are oriented from top right to bottom left. 
 

Worm Shaft 
Cast iron.  Journals at each end 1¾in dia. 
New adjustable bearings were machined from brass.  The overall dimensions of the bearings were 
3½in x 3in x 5¼in (see drawing).  The bearings were held in fabricated steel housings bolted to the 
underside of the sheers. 

 
G.2.3  Wooden Bevel 
Elm, carried on Worm Shaft, with outer face 2⅝in from Sheer at CL 
20 teeth, O.D. 1ft 4½in, I.D. 11½in, disk 3⅞in thick 
 
Iron hoop, 1in   x   ⅛in 
 
(Thickness of bevel section 2¾in) 
Cone Angle 83½° 
 
The cogs are of oak.  The heads project 1¾in, and are 3in long, 1½in wide 
The tangs project 1⅛in at rear of Bevel. 
 
The cog blank minimum size is 6in x 3½in x 1⅝in .    
 
Wooden Bevel is mounted towards right hand end of Worm Shaft (from mill's point of view). 
The rear face of the Bevel is set 2in from the journal. 
The maximum diameter available for the Bevel Gear retaining collar is 8⅝in.  
 
On 19th October 2004 a part of the head of a cog was found sheared off on the ground.  From grease marks it 
was clear that the cog had fractured or had a shake going half way across for some time, and had suddenly 
sheared the rest of the way.  The sheared off part of the cog was screwed back in place. 
 
If the wooden bevel were to fail the mill could be out of action for a considerable time while a replacement, 
wood or iron, was produced and fitted.  To ease this problem, a spare wooden bevel was completed in August 
2005 and stored on the Bin Floor.   
 
The wheel is held in place by wooden wedges on the cast iron worm shaft.  The assembly is finally fixed by 3 
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off 2½in x 12 wood screws.  These screws were found to be loose on 11th November 2013, and were 
tightened. 
 
G.2.4  'Fore and Aft' Layshaft 
Lengthen tail journal by 2-2¼in (forwards)   
 
At front end, at intersection of Lay Shaft and Worm Spindle lines, CL Fan Shaft is 1ft 1½in from inside of 
Sheer. 
 
The cast iron bevel which drives the wooden gear was found to have moved along its shaft on 27 August 
2001, after a period of unusually hot weather.  The wheel was driven back into place, and the key tightened. 
 
There is a legend that when Upwood Windmill, Huntingdonshire, was dismantled around 1900 the fantail 
gearing came to Wicken.  The theory might possibly apply to this iron bevel, which has the feel of being a 
later 19th century engineering works design. 
 
G.2.5  Top & Bottom Bevel Pairs 
Iron, cast from Mr G.C. Wilson's patterns. 
 
Large wheel 1ft 3½in dia. 
'Body' 2¾in thick.  'Rim'  approx ¾in thick. 
36 teeth,  ⅞in high x 1¾in 
 

Top of Large Bevel approx 3¼in below CL Fan Spindle. 
Depth of Wheel approx 4¾in over key. 
 

Pinion 6⅞in maximum diameter  x  2¼in thick, 14 teeth.                       
The pinion is set on the side of the large bevel closest to the Fan. 
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G.2.6  Fan Upright Shaft                               
1½in dia 
 
Overall Length 14ft 2in 
Top is 29/16in  below CL of Fan Spindle 
Bottom is 211/16in above Trunnion Plate 
 
At CL Top Bearing, CL of shaft  8¾in  from inside face of Fan Post.  (This is  9½in  below CL Upright 
Shaft.) 
 
At top of Sheer, Shaft CL is 10in inside the Sheer.  N.B. The Upright Shaft is not quite vertical. 
 
 G.2.6.1Top Half 

7ft 10½in long 
2½in clearance between underside of Top Bevel and Top Bearing. 
Top Bearing a plain locating bearing cast in bronze in two halves, with journal approx 3in long. 

 
Trunnion Bracket fabricated from 3½in angle. 
 
Bottom bearing a plain bearing, with centre set  7¾in  above foot of shaft. 

 
 G.2.6.2 Bottom Half 
 6ft 3½in long 
 

Top bearing CL set  11⅜in  from top of shaft. 
Thrust collar welded on to shaft immediately beneath. 
 
Hand Crank  1ft long,  8¾in  radius over centres. 
  Top   3ft  3⅝in  above bottom of upright shaft. 
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G.3 Theory of yawing 
The power of a set of windmill sails decreases rapidly as it veers out of the wind.  To a first approximation 
the power varies in proportion to: 
 

W3 cos3 




where:  W is the wind speed 
is the angle of yaw, the angle by which the sails are veered out of the wind. 

 
The fraction of full power developed by the main sails and by the fantail is tabulated below, for increasing 
yaw angle of the main sails. 
 

Yaw 
Angle 

SAILS Fantail  Yaw 
Angle 

SAILS Fantail 

(sails) Fraction of full power (sails) Fraction of full power 
° % % ° % % 
0 100 0 30 65.0 12.5 
5 98.9 0.1 45 35.4 35.4 

10 95.5 0.5 60 12.5 65.0 
15 90.1 1.7 70 4.0 83.0 
20 83.0 4.0 80 0.5 95.5 

 
 

Sail Power:  effect of yaw
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If it is assumed that the fantail requires at least 4% of its full power to operate, then the table suggests that it 
will only bring the cap and sails to about 20° of the wind direction. 
 
However this does not take account of the fluctuation of the wind direction under ‘steady’ wind conditions.   
It is suggested that the hourly standard error on the wind in East Cambridgeshire under such conditions can 
probably be taken to be about 5°.  On this basis the fantail could be expected to bring the cap and sails to 
about 15° of the hourly mean wind direction (since it will run when the wind direction varies so as to increase 
the yaw angle). 
 
Of course a greater standard error on wind direction would imply that the fantail would bring the cap and sails 
closer to the eye of the wind. 
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H. TOWER 
 
H.1 BRICK BASE 
 
Circular.   Overall diameter at base  22ft 7in 
  At top of brick base      19ft 4in 
  Height of base  15ft 1½in  (Internal.  Concrete floor 2½in below door sill.) 
  Brickwork   1ft 5½in thick. 
 
At the top of the Brick Base a single course of bricks overhangs the outer face by 1¼in.  This course is 2¼in 
thick. 
 
A stone plaque is set into the brickwork facing the High Street, presumably intended to be a date stone.  It is 
unclear whether or not it ever had any date or inscription.  The stone is 1ft 1⅛in wide x 6⅝in, and is set 1ft 
3in below the projecting top course of bricks.  
 
H.1.1  Ground Floor 
Floor concreted by George Johnson. 
 
Height, ground to top of Meal Floor beams,  8ft 1¼in  (remeasured at 8ft 2in in region of Dressing Machine) 
 Meal Floor Beams 12¼in deep and 4ft 11½in apart 

Meal Floor joists 5in deep x 2¾in nominal, on 14⅝in spacing.  (Measured joist 4¾in  x  2⅞in) 
 
Main Door 
Frame overall     6ft  7⅜in [inside]  x 3ft  8¼in 
Door Post (Hanger), Douglas Fir,   5⅝in  x  3¼in 
Door height 6ft 4in. 
2¼in gap beneath door. 
 
Cat Flap.   4¾in  diameter hole, 11in  above bottom of door. 
 
Windows  
2 off, fixed 
Frames      3ft 6in x 3ft 3½in high  (RS) 
Sides and Top     4in x 3in 
Bottom      6in x 3in 
Height above ground floor   3ft 3½in 
 
Ground Floor to Meal Floor Ladder 
The in-board string is original, and 1⅝in wide.  The out-board string was renewed in 2in thick douglas fir.  
The treads are of 4¾in x 1¼in section. 
 
H.1.2 Meal Floor 
Internal dia      17ft 11in 
Height     11ft 5in 
Main Floor Beams    11½in deep x 8½in, 4ft 11½in apart 
Floor Joists    4½in x 2¾in 
Floor Board Thickness    ⅞in 
 
Meal Floor Doors 
Facing NW and SE. 
Concrete sills come to  3⅜in  above floor. 
Inside height of doors    5ft 10in. 
Overall width of frame    3ft 7½in. 
Oak frame, section    3⅜in   x   6½in 
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Meal Floor Windows 
NE window fixed, frame    3ft 6in x 3ft 3in high    (RS) 
Sides and Top      5in x 3in 
Bottom             6in x 3in 
 
SW window, bottom sliding sash, Frame  3ft 6in x 3ft 6in 
Sides and Top     5in x 3in 
Bottom          6in x 3in 
Height above floor    3ft  0¾in 
 
[These 2 windows have been switched.] 
 
Meal Floor to Stone Floor Ladder 
The original parts of the ladder are of oak.   
The string against the wall failed and was replaced during the restoration in Douglas fir.   
The oak treads were worn, and were turned over to present a good surface to users. 
 
On 24th October 2011 while DP was descending the ladder the top tread fell out under him.  The ladder’s 
upper tie rod did not have a nut on it at the inner end, allowing the strings to move apart over the upper part 
of the ladder.  The ladder was lowered part way to the floor, the tread replaced, and the strings drawn 
together.  A ⅜BSW nut was found, and the old oak string was chiselled out around the tie rod to take it.  The 
tie rod was tightened up.  The ladder was refitted, slightly higher than before. 
 
There is a graffito carved on the ladder about half way up its original string:  ‘JF 1821’. 
 
Graffiti on Brick Base  (Meal Floor) 
There are several sets of initials carved into the exterior brickwork at Meal Floor level, generally facing down 
the drive.  Most have been incised in a careful and serious manner.  They are tabulated below: 
 

Initials Location Bricks up from Relevant Sill 
MH Left side of Loading Door Frame 20  
IH Left side of Loading Door Frame 14 
IR Beneath the blank Date Stone 15 (above sill of door frame) 

WM EM Left of Meal Floor Window 3 
F x A Right of Meal Floor Window 7 

 
Some of the lettering is more ornate than others.  F x A is the most ornate, and it is not clear that the first 
letter is F, for example it may be an ornate J. 
 
Who were the owners of the initials?  The care with which some of them have been inscribed, and their 
prominence, suggests owners, millwrights or millers, or a combination of the above3.  

                                                           
3 Peter Filby has provided a provisional list of local master millwrights in ‘The Fen Millwrights’, a paper presented at the 
fourteenth Mill Research Conference held at Polegate Windmill, 1996.  In the list the only millwright providing a match 
for initials and 1813 building date is John Russell of Whittlesey, known to be working in the period 1790 to 1839. 

 
Taking a more liberal view on dates when the initials might have been inscribed, there are two other millwright 
candidates from Peter’s list: 
 

John Hunt of Ely, working between 1818 and 1846 
Jabez Russell of Whittlesey, working between the 1820’s and 1841. 
 

John Hunt working from Ely seems a reasonable possibility for involvement with the mill.  The Russells are rather less 
likely candidates, though Whittlesey is not an enormous distance.  
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Limewashing 
The Ground Floor walls were limewashed in August 2002. 
The Stone Floor walls were limewashed in summer 2010. 
 
H.1.3 Stage 
The Stage was removed prior to the earliest known photograph of the mill.  The remains of 16 wooden 
brackets can be seen in the brickwork, spaced unequally because of the many apertures to be avoided. 
 
The upper surfaces of the radial beams supporting the stage floor were 11in above the Main Door arch.  The 
Radials were 5½ - 6in high  x  3in. 
 
The radials were supported by diagonals, the remnants of which occupy spaces 5in high x 3½in wide.  The 
diagonals were lodged into holes in the brickwork approximately 2ft 7in above ground. 

                                                                                                                                                                                
Census reports provide another lead:  John Hunt (IH?) born about 1821 was a millwright living at Hunt’s Corner, Soham 
in 1861 (millwright & engineer in 1871).   Edward Manning was a millwright in Soham for many years, probably 
employed by Thomas Hunt. 
 
Of course the initial carvers are at least as likely to have been millers or their employees.  Willam Miller was the 
eponymous miller up till about 1838, and John How (IH?) bought the mill and farm in 1838.  So, for the moment, the 
origin of the initials is decidedly inconclusive. 
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H.2 SMOCK TOWER 
 
The Smock has 12 sides.  The only others known in the UK are Ibstone4,  Claxton5,  Bedingham6, 
Blythburgh7, Brighton West Hill8, Lambeth9 and Mulbarton10.  One 12-sided smock mill is known in 
Germany, the Britzer Mill in Berlin11.  Another, the Bällsta Kvarn stands in Bromma, now a suburb of 
Stockholm12.  That is, ten 12-sided smocks are currently known to have existed13.   
 
Overall height (underside of sill to top of wooden curb)  19ft 6in. 
[2 estimates, 19ft 5⅝in and 19ft 7in] 
 
Overall 'diameter' (across outside of 
Cant Posts, and neglecting cladding):       Sill:   19ft 4in   
 
Oak Curb, overall diameter     13ft 10¼in 
[measured from iron curb] 
 
{Old curb diameter, measured from Cant Posts:  13ft 1125/

32
in   (EW) 

       13ft 10¼in         (NS) } 
              
 i.e. The Cant Posts are inclined at 8.1° to the vertical. 
 
For convenience the smock sides are numbered 1 – 12, starting with side 1 being the west side, directly over 
the main door.  Side 4 is the south side. 
     
H.2.1 Sills 
8⅛in - 8¼in wide x  4⅜in  high, renewed (by Hunts?) in pitch pine.  The work is thought to have been done 
around 1900.  Mostly well rotted;  we replaced all but one in oak. 
Inside length       4ft 7⅞in. 
Outside length       5ft 0¼in (by calculation).   
[Presumably originally intended to be 5ft.] 
 
The Sills sit on 1¼in folding wedges, 3-4 sets per sill, with mortar between. 
 
                                                           
4 Conserved, partially house converted. 
5 The mill was in Norfolk.  The mill was photographed by H.E. Simmons in 1934, when it was derelict but substantially 
complete. 
6 An 18th century mill, known to have been in operation in 1763.  Demolished in 1927 by traction engine (see 
www.norfolkmills.co.uk/windmills). 
7 Now gone.  The mill was photographed in a derelict state in 1936, minus cap and sails  (see photo in 'Suffolk 
Windmills' by Brian Flint, 1979). 
8 Demolished in 1866.  See photograph in J.K. Major and M. Watts ‘Victorian and Edwardian Windmills and Watermills 
from old photographs’. 
9  A large mill which stood in Mill Street, Lambeth (Windmills in Lambeth: an historical survey, Michael Short).  Artist’s 
sketches date from 1828.  
10 This big mill was in Norfolk, and was working in the early years of the 20th century.  There is a model in the Bridewell 
Museum, Norwich (see www.norfolk heritage.org.uk )   
11 Preserved.  See Int.Molinology No. 76, July 2008. 
 
The tower survives of a many sided smock mill at Rosenthal Dahme-Spreewald in Brandenburg, Germany.  This is 
thought to be 10-sided.  
12 Also known as Ulvsunda kvarn.  It is a relatively small mill, with internal hand winding and a conical cap.  (See 
http://commons.wikimedia.org/wiki/File:Ulvsunda_kvarn_2008.jpg) 
13 The 12 sided base of Burwell Big Mill, Cambridgeshire, survives.  Latterly it was a twelve sided tower mill.  This 
leaves the interesting question of whether it was originally a smock mill, converted after the fashion of Soham Downfield 
Mill.  In which case there would have been eleven 12 sided smock mills. 
 

http://www.norfolkmills.co.uk/windmills
http://www.norfolk/
http://commons.wikimedia.org/wiki/File:Ulvsunda_kvarn_2008.jpg
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H.2.2 Pillow Blocks 
In the previous overhaul Pillow Blocks were introduced, which bridge the join between the Sills to support 
the Cants.  The Pillow Blocks were spiked on to the Sills. 
 
At the same time Cant Post Plates were spiked on to the lower parts of the Cants.  It is these plates which 
mortise into the Pillow Blocks. 
 
Pillow Block Dimensions  
Length of inside face      2ft 11¼in. 
4⅜in  -  4½in  deep under the Cants, tapering to 2⅜in  -  27/16in at the ends. 
Flat under Cant  6⅜in   x  11½in - 12in radially. 
At ends taper to  8⅛in   'radially'. 
The 'original' pillow blocks were of pitch pine.  We retained some, the others were replaced in oak. 
 
H.2.3 Cants 
6⅜in  wide at the base, 511/16in wide at the top 
Radial thickness 6¼in at the base, 5½in  - 5⅝in  at the top. 
 
By calculation, the Cants are 5.81in x 5.97in at the Bin Floor (floor level). 
 
NB  Originally each cant had a cover strip 1⅞in wide by 1¾in radially, nailed centrally to its outer face.  The 
cover strips had ¼in beading along each side of the outer face. Weather boards were butted up close to the 
cover strips.  These old weather boards were of approximate section 8½in x ⅞in. 
 
Cant Post Plates 
These strengthen the Cant Posts at the foot, and locate the Cants on the Sills. 
Pitch Pine, good condition. 
6⅜in  wide,   2ft  6⅛in high.    
Radially  4⅞in  at base,  3⅛in  at top. 
 
H.2.4 Smock Retaining Brackets 
The Smock is restrained on to the Brick Base by four newly fabricated brackets of rolled steel angle.  These 
are fitted between the Cant Posts and the Brick Base. 
 
H.2.5 Width of Smock segments at top 
3ft 7¾in (Estimated from inside measurement [Nominally 3ft 8in] ) 
Distance between inside edges of Cant Posts 2ft 10in - 2ft 10¾in  
 
H.2.6 Smock Cladding 
⅜in exterior quality plywood, covered by roofing felt. 
 
The roofing felt is held in place by ¾in douglas fir battens.  The battens are sloped to allow water to flow 
readily down the outer surface of the roofing felt. 
 
Specially tapered douglas fir or good quality deal boards are nailed on vertically to form the external 
cladding, 9 per side. 
 
Cover Strips are nailed over the joins, with wide Cover Strips at the corners of the Smock.  
 
H.2.6.1 Vertical Boarding 
9 boards per side, 5/8in - 11/16in thick 
Boards taper, from approximately 6⅝in at the base to 4⅞in at the top. 
Centre board length 18ft 10in from Sill top to underside of Curb 
  (or 19ft 3½in over Sill) 
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H.2.6.2  Cover Strips  
2in x 9/16in 
 
Corner Boards 4½in wide. 
 
A ‘Suffolk & County’ insurance mark was discovered high on side 10 of the smock when the original vertical 
boards were removed.  (Side 10 faces down the track towards High Street.)  The insurance mark was flattened 
between the original weather boards and the vertical boards which had been nailed over them. 
 
The insurance mark was taken down and gently beaten back into shape.  Two copies were made:  one in GRP 
and one cast in lead.  They were painted in black and gold, as the original had been.  The GRP copy was fixed 
in place, this time over the vertical boards, on 3rd September 2010. 
 
H.2.6.3  Maintenance 
Sides 1 – 6 of the smock were re-tarred using refined tar in May 2006  (except the lower half of side 6).  This 
followed an earlier extensive re-tar of the smock by Andrew Kite.  
 
Side 6 was re-tarred using Bird’s Black Tar Varnish on 5th May 2010, and Side 5 on 9th May. 
Side 3 was re-tarred on 2nd June 2010, and Side 2 on 5th June. 
Side 11 was re-tarred on 1st August 2010. 
Side 4 was re-tarred on 8th August 2010. 
 
The final side to be re-tarred, side 7, was completed on 4th September 2010. 
 
H.2.7 Curb and Roller Race 
The old Wooden Curb was 5⅞in deep over the iron curb plate. 
 
Internal upstand on Iron Curb Plate  13/

16
in  wide, flush with inner face of wooden curb. 

 
Rollers  3⅝in  long  x  3in outer diameter, cast iron 
 Centre hole 1in dia  
  
 The Rollers are carried in the Cage by 12mm stainless steel bolts. 
 
H.2.7.1 Cage 

The Cage is constructed of two iron straps formed into concentric sectors of circles.  The lengths of 
strap are spaced by cast iron strap connectors. 
 
Iron strap,  1⅜in   x ⅜in  x  ~  3ft 11in,  10 sections 
Cage Straps 4in apart. 
 
The Centring Skids at the cast iron Strap Connectors ensure that the rollers are at least ¾in  from 
the inner upstand of the iron Curb Plates. 
 
Originally  there  were  3 rollers per section, about 1ft 4in apart.  In the years when the mill stood 
idle one of the cap sheers had sagged down between rollers at the rear of the cap.  To prevent this 
happening again it was decided to increase the number of rollers to 5 per section, bringing the total 
to 50.   

 
New Roller Spacing 
 
Rollers closest to Strap Connectors  12mm bolts centred 3in from adjacent Strap 
Connector bolt. 
 
The other rollers are evenly spaced.  This means 11½in spacing across each strap 
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connector, and about 9½in elsewhere.  
 
H.2.7.2 Roller Taper 

Ideal taper:  approximately 2° cone included angle. 
The taper means the roller inside diameter is about ⅛in  less than the outside diameter. 

 
H.2.7.3 Roller Sizing 

30 new rollers were cast by Rayne Foundry. 
The new roller layout requires 50. 
 
A selection of the original 30 rollers was sized as follows: 
 

Roller Outside 
Diameter 

Inside 
Diameter 

 Roller Outside 
Diameter 

Inside 
Diameter 

 in in   in in 
R1 3 1 / 32 2 ⅞  R9 2 5 /16  
R2 3 3 /16 215 /16  R10 3 1 /16 2 ⅞ 
R3 3 3 /16 215 /16  R11 3 2 ¾ 
R4 3 1 /16 2 ⅞  R12 215 /16  
R5 3 1 /16 213 /16  R13   
R6 3 1 /16 2 ⅞  R14 2 ⅞ 211 /16 
R7 3 2 ¾  R15 3 ⅛ 2 ⅞ 
R8 215 /16   R16 3 2 ¾ 

 
The rollers were turned down to a nominal 3in OD and 2⅞in ID. 
 

H.2.7.4   Curb Plate 
The Curb Plate is made up of six segments, bolted to the wooden curb.    
 
The plate is of cast iron,  L-section,  13/

16
in  plate thickness.   

Upstand on inside face, 2¼in high  [overall height] 
                  outer  face  17/

16
in   high 

Plate  85/
16
in  wide, including external cog ring.  Possibly dished slightly. 

 
[Plate  611/

16
in  wide excluding teeth, Teeth  1⅝in  deep radially] 

29 teeth per Plate 
 
Diameter of Iron Curb, over teeth  14ft   3⅛in 
Inside diameter    12ft 10½in 
 
One tooth had been broken from the Curb in the past.  This possibly happened when the cap jammed 
in the 1930's14.  The broken tooth would be in the worm when the mill was facing south to south-
west.  Cliff Lovett made a replacement tooth, which was reduced from one of the old Thelnetham 
brake wheel cogs, and carefully screwed down into a shallow slot cut in the Curb.  The Curb 
segment concerned was placed in a different location on rebuilding the Curb.  
 
It became apparent during the 2003 August work-in that the winding gear was stiff to operate.  The 
hand gear was very difficult to turn, although the fantail continued to turn the cap well.  Inspection 
so far indicates that the problem lies in the vicinity of the iron curb and the roller race.  It is surmised 
that a foreign body may have become wedged between the curb upstand and the roller cage. 
 
Checks on the Roller Race 
The eastern section of the curb and roller race were inspected on 3rd May 2004, in the region made 

                                                           
14 The cap is understood to have jammed when one of the roller runner plates became partly detached and 
dropped into the roller race. 
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visible by lifting the flooring in the cap porch.  The curb was shiny where the curb plate and the curb 
upstand join, repeating the observation of August 2003.  However this scraped area petered out 
away from the eastern face of the tower.  
 
A more complete inspection was carried out on 6th November 2004.   The cap was turned by 
approximately 360º, by a mixture of hand cranking and turning the fantail by hand.  Nothing was 
found.  The cage will only have moved round by 180º, and the part of the cage inspected was 
marked by 3 stripes of red lead paint and a painted arrow to show the direction round the part of the 
cage which had been examined. 

 
H.2.7.5   Wooden Curb 

The old Curb was a single ring of oak,   3⅜in  -  3¾in   high  x  6in. 
Curb to Curb diameter (inside faces), 12ft 10¼in  
 
The new Wooden Curb was doubled up in oak, with the upper layer of  4⅜in  x  6in  section, and the 
lower layer of 4⅛in  x  6in  section.  Chris Hullcoop made the new wooden curb, and trial assembled 
it in the hall at Trimley St Mary village school.  
 
The Wooden Curb is located by tenons on the tops of the Cant Posts.  The joints are fixed by steel 
angle brackets between the wooden curb and the cant posts.  The coach screws should be tightened 
once a year.  
 

The coach screws were tightened in the late summer work-in, 2013.    
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H.2.8  Setting Out Cap Centring and Winding Arrangements 
 
H.2.8.1.  Clearance between Worm and Curb Teeth 

   The Worm teeth are  1⅜in  deep, and the Curb teeth  1⅝in  deep. 
   To ensure sensible meshing at all points, set the clearance at the roots of the worm teeth at ¼in.   
   The nominal clearance at the root of the Curb teeth is then ½in. 

 
H.2.8.2.  Distance, frontmost face of Worm teeth to centre of Tower 
    

   Frontmost face of Worm tooth to root of Curb tooth:           ½in 
   Iron Curb Plate, outer rim:                       13/

16
in 

   Tower radius, to outside of Wooden Curb:    6ft 11⅛in         
         7ft   07/

16
in  

 
H.2.8.3.  Distance, Mid-line of Roller Runner Plates to centre of Tower 

   Assume Rollers are centrally placed on Curb running surface. 
 
   Mid-line of roller to Cage Strap:       2in 
   Skid:       ¾in 
   Iron Curb upstand:     13/

16
in 

   Tower radius, to inside of  Iron Curb:         6ft   5¼in 
             6ft   813/

16
in 

 
H.2.8.4.  Distance, frontmost Face of Worm Teeth to the Mid-line of the Roller Running Surface (at the 
front of the mill) 
 

   7ft  07/
16
in  +  6ft  813/

16
in  =  13ft 9¼in 

 
 
The measured distance from the frontmost face of the Worm teeth to the inner edge of the front Roller Runner 
Plate is 13ft  8in. 
Marks on the underside of the front Runner Plate show that the rollers ran ¾in  forward of the inner edge of 
the plate. 
Therefore the actual distance to the mid-line of the front roller was 13ft 109/

16
in 

 
The discrepancy can be explained if, for example,  
 
(a) the worm only meshed by  ⅜in 
and 
(b) the rollers ran  9/

16
in  further out than they should, through slack in the Cage.  

 
   It is proposed that the new Roller Runner Plates be 4½" x ½", and set out as follows: 
 
  Inner radius:     6ft   69/16in    (dia 13ft   1⅛in) 
  Outer radius: 6ft 111/16in    (dia 13ft 10⅛in) 
 
H.2.9  Diagonal Braces 
H.2.9.1  Lower Braces 
4¼in deep x 3½in x 7ft 2in point to point 
House in 1ft 3in above Pillow Block top 
 
H.2.9.2  Middle Braces 
4¼  -  4⅜in  x  3 - 3¼in  x  5ft 9in  point to point 
The Lower and Middle Braces run in the same sense. 
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H.2.9.3  Top Braces 
3in x 3in x 2ft 3½in point to point (2 per side) 
 
H.2.10  Ring Beams 
Distance, Sill to Lower Ring Beam 8ft 9in in the plane of the smock side. 
 
H.2.10.1  Lower Ring Beams 
4¾in  x  3½in  x  3ft  5¾in  between Cants. 
The underside is 5ft above the Stone Floor Bearers. 
 
Distance along Ring Beams 6ft 5in. 
 
H.2.10.2 Upper Ring Beams 
4¼in x 3½in x 3ft 1½in between Cants 
The top is 2ft 7½in below the underface of the Curb. 
 
H.2.11  Studding 
Nominally 3in x 3in. 
2 Studs per side up to Lower Ring Beam 
1 Stud per side upwards to Curb 
 
The Studs at the base of the smock are plated:  the Plates are 3ft x 3in x 2¾in tapering to 1⅛in. 
(It is assumed that the tenons were sawn off the stud bottoms when the original Sills were replaced.) 
 
H.2.12 Windows 
H.2.12.1 Stone Floor 
4 windows, N,S,E,W 
4 paned 
 
The windows are 2ft 10in above the floor;  the opening is 1ft 83/16in wide  x  2ft 2in high. 
 
On 25th July 2013 it was found that there was a significant leak at the north window, affecting the diagonal 
brace immediately below the window and dripping on to the Meal Floor to Bin Floor ladder.  Considerable 
attention was given to the window surround in late August 2013, in an attempt to fill any gaps with fresh tar. 
 
H.2.12.2 Dust Floor 
Prior to the fitting of the vertical board cladding to the smock in the 19th century, there were evidently four 
windows on the Dust Floor. 
 
The remaining window is on the east face. 
It is 4 paned, with frame 1ft 6½in tall x 1ft 6in, set 2ft 8½in below the wooden Curb Ring. 
The window bars are ¾in wide. 
The window posts are 1⅛in wide. 
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H.2.13 Machinery Hursting 
(Below Stone Floor) 
The two main beams of the hursting are 1ft deep x 11½in wide.  They are 5ft 3in apart, and are raised on 
wood blocks 1¼in above the brickwork. 
 
The Main Footstep Beam is 11½in x 11½in section, and tenoned between the main beams of the hursting. 
 
The main floor beams for the Stone Floor form part of the Machinery Hursting.  They are 11¼in deep x 6½in 
wide, and run E-W.  They are slightly in-board of the Main Hurst Beams, their inner faces being 5ft apart.  
The Stone Floor main beams  are 2ft 3in above the main hursting beams, and are bolted at their ends on to the 
cant posts.  In the current arrangement there are two Brayer Posts, one for each pair of 4ft 6in stones.  The 
Brayer Posts are substantial (9½in E-W by 7½in), and are integral to the Machinery Hursting.  The NW 
Brayer Post is set 3ft 7½in from the Footstep Beam, and is 4ft 6in tall overall.  (The top of the Brayer Post is 
7in below the Stone Floor.)  
 
The SE Brayer Post is only 3ft 4½in from the Footstep Beam:  this area of the Hursting was extensively 
modified when the engine drive was installed.  
 
The Hursting is thought to have received earlier modifications, and it is likely that there were four Brayer 
Posts at one time, as well as a different arrangement for the drive to the auxiliary machines. 
 
The west Brayer is a substantial beam, 8½in x 9½in x 5ft 6in.   
The associated Tentering Lever is oak, 5¾in x 3¾in x 3ft 71/16in. 
 
The east Brayer Beam has been modified, probably when the engine drive was installed about 1895.  The 
beam is now fixed, in order to carry the 2⅞in  diameter upright spindle for the engine drive on to the Spur 
Gear.  The East Stones are now equipped with an iron brayer suspended beneath the original wooden beam. 
 
The old wooden brayer has been broadened by a 2ft long, 5in thick, cheek plate at its northern end, and the 
footstep bearing for the engine drive upright spindle is partly carried on this.  
 
Excellent features of the Machinery Hursting are that the principal Meal Floor machinery is kept high above 
head level,  and the floor itself is largely clear.  This means though that special provision must be made for 
access to the machinery, particularly for putting the stone nuts in gear.  A new ladder has been made, which 
currently usually stands in place with its foot adjacent to the wall and its top against the western face of the 
west Brayer Beam.    
 
The principal dimensions of the ladder are: 
 

Strings:  4½in x 1¼in, Douglas fir 
Treads: 2½in x 13/16in, oak, spacing 8⅛in (top to top) 
 
There are 10 treads;  no treads are fitted at the top of the ladder. 

 
H.2.14   Floors 
H.2.14.1 Stone Floor 
The available height of the Stone Floor is 7ft 0¼in. 
The underside of the floor boards is 19ft 7in above the Ground Floor. 
The overall 'diameter' of the Stone Floor is 18ft 1in. 
The floor board thickness is 1¼in. 
 
The Equipment Hatch has a maximum clearance dimension of 5ft 2in. 
 
There are a number of initials marked in black on the Stone Floor ring beam:  HN, then a gap, then FN  JB  
HC.  It has been suggested by Mr Bird, Ruby Barton’s erstwhile handyman, that JB was Joe Bailey, and HC 
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Henry Clay, the crippled stone dresser.  
 
The unwhited internal walls of the Stone Floor were limewashed (5 coats) during the 2010 late summer work-
in.   
 
H.2.14.2  Bin Floor 
The underside of the floor boards is 26ft 9in above the Ground Floor. 
The effective height of the Bin Floor is 7ft 0in to the top of the Curb. 
The overall 'diameter' of the Bin Floor is 16ft 1in. 
The floor board thickness is ⅞in. 
 
The Bin Floor layout is shown in the accompanying sketch:  this defines the areas which could be used for 
bins etc. 
 
The floor opening for the access ladder from the Stone Floor is combined with the opening for the Sack 
Hoist.  The main axes of the opening are approximately N-S and E-W (see sketch).  The floor opening is 3ft 
1¼in wide, and the longer N-S dimension is 3ft 7¼in (measured to the Cant Post).  The 'sack route' was 
boxed in at the floor hole, with sack traps set 1ft 9¼in above the Bin Floor level.   These sack traps 
disappeared long ago. 
 
Sack Traps were provided for the Bin Floor in May 2011.  The hole was made slightly narrower than 
previously, to allow reasonably easy access to the Bin Floor.  The side of the box closest to the ladder was not 
planked in, but a wooden bar was fixed at the top of the box , to support the sack traps.   A handle was 
attached to the underside of the bar, to assist those climbing the ladder to the Bin Floor. 
 
An oak safety rail was installed on the west side of the stair hole in May 2006.  This was similar in format to 
the safety rail installed earlier in 2006 on the Stone Floor. 
 
H.2.15  General Notes 
On 4th December 2010 a wren was found alive in the mill during very cold weather, on the Meal Floor. 
Two days later a wren was observed to fly up to the Stone Floor eastern window sill and settle momentarily, 
and then up to the Bin Floor window sill, and then up to the curb and in. 
 
 


