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WICKEN CORN WINDMILL 
 

MILLWRIGHT'S DATA BOOK 
 
 

Volume 1 
 

SAILS  &  OVERALL DIMENSIONS 
 
A. OVERALL DIMENSIONS 
Overall Height       69ft 7in 
                      (with the 2 inner sails vertical) 
 
 
Poll End Height           39ft 1in 
 
 
Sails   Diameter    63ft 
           Clockwise rotation 
 
   Windshaft inclination  14½° 
         
   Sail Frames       9 bays 
        24ft 9¼in  over outer sail bars 
   Sail Bars   9ft long 
 
   Ground clearance 6ft 11in minimum (on the south side of the mill) 
 
 
Fantail    Diameter    12ft  
   Anticlockwise rotation 
 
 
Brick Base  Round 

Height   15ft 1½in 
Overall Diameters: 

Ground  22ft 7in 
Top  19ft 4in 
 
 

Smock Tower  12 sided 
Height   19ft 6in  (to top of wooden curb) 
Overall Diameters: 

At sill  19ft 4in  (across cants, and beneath cladding) 
Oak Curb 13ft 10¼in 

(Tower overall height 34ft   7½in) 
 

Cap   Diameter  14ft 1½in (derived from front radius of 
Weather Beam) 
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B. SAILS 
The new sails were fitted in 1996: 
 
 Inner Stock and Clamps:    6 July 1996 
 Outer Stock and Clamps:    7 July 1996 
 Sail Frames, outer sails:    7 July 1996 
 Sail Frames, inner sails:    8 July 1996 
 First Back Stays:     9 July 1996 
 Striking Rod and Spider:    10 July 1996 
 
Other notable dates: 
 Sail II:  eleven shutters coupled to Striking Gear 10 June 1997 
              (The first shutters to be fitted) 
 Sails idled steadily for first time   31 August 1997 

Final back stay fitted    27 August 2005 
 
 
B.1 Sails Main Dimensions 
Clockwise 
 
Front Pair   Diameter       63ft 
 
  Whip Length    26ft  2½in 
               Heel Radius       5ft  3½in 
 
Rear Pair    Diameter          62ft 10in 
 
  Heel Radius     5ft  2½in 
 
Sail Numbering System 
Sails I and III are on the Inner Stock 
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B.2 Sails, Detailed Dimensions 
The old sails were removed in George Johnson's time, between 1935 and 1938.  According to George this 
followed a tail-winding incident, when the sails had set off backwards throwing shutters over the surrounding 
properties.  
 
Overall Diameter 
Three designs were considered for the new sails, following clearance measurements after cap lift-on.  After 
full consideration of information in Hunt’s account books, and old photographs, the chosen design was: 
 

Diameter 63ft over whips. 
 
 (The greatest diameter is 63ft 6⅞in, over the trailing hemlaths.) 
 
 NB Lightning conductors are to extend 1ft beyond whips, bringing effective diameter to 65ft  
 

The sails come ½in below the Loading Door plinths, and 7½in above the brick arch over the Main 
Door. 

 
The sails have 9 bays, double shuttered. 
There are 3 shutters per bay, except for the heel bay of each sail, which has 2 shutters.  
 
In the new sails as finally constructed, the front and rear pairs of sails were built to nominally the same 
design:  i.e front and rear sails of same diameter and the same sail frame width.   This differs from the sails as 
previously worked, where the inner sails had narrower frames, probably for clearance reasons.  Further it was 
common practice for the inner sails to be set at a slightly smaller overall diameter,  to prevent them from 
swinging round at a significantly lower height above ground.  It is not known if this had been the case with 
the last working sails, but was considered unnecessary in the new sails.    
 
The two rejected designs for the sails were based on overall diameters of  61ft 4in and 60ft. 
 
B.3 Sail Stocks 
 Old Design: 41ft x 13½in deep x 12¼in wide at centre (Hunt's, 1906) 

             6in  deep x 6¼in  wide at points 
                                                         
CHOSEN DESIGN  for the new stocks 
Douglas Fir, of design length 41ft 6in. 
 
The Stocks are straight for 15ft under the Sail Clamps.  All tapers on the Stocks begin simultaneously.  The 
front face is flat along its entire length. 
 
The actual dimensions used were intended to take maximum advantage of the available timber. 
 
ACTUAL DIMENSIONS of the new stocks 
Outer Stock:  41ft 7in  long  x  13¾in deep  x  123

/16in  wide at Poll End, 
                            6½in  deep x  6¼in    wide at points 

 
Inner Stock:   41ft 5in long  x  14⅛in deep  x  123

/16in  wide at Poll End,  
  6½in  deep at points 

 
The timber for the new Stocks was obtained from two Douglas firs, selected from standing trees at Benyon’s 
Inclosure, Silchester, Hampshire.  (All the timber for the sails, excluding the shutter boards, was obtained 
from the same plantation.  The inventory consisted of two douglas firs and six larches1.)    

                                                           
1 The millwright Chris Wallis was instrumental in our locating the Douglas firs and larches for the sails, and the oak for 
the cap ribs and noggings.  All this timber was supplied via the timber merchant Kirkwood.  Chris Wallis died on 10 th 
May 2006. 
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The Front Stocks are set forward in the poll end, and the Back Stocks are set back, see poll end layout 
drawings in Section C.  This is to avoid interference between the stocks in the poll end:  the windshaft 
canisters are deep and well meshed together.  This layout of the stocks can be seen in old photographs. 
 
The front of the Front Stock is 1ft 7⅛in forward of the front of the Rear Stock. 
 
B.3.1 Sail Bolts   
1in Whitworth, Mild Steel, galvanised 
 
B.3.1.1 Sail Bolts, Front Stock 
Heel Bolts 2ft 0⅛in long overall (1ft 11⅜in shank), with 2¼in thread 
       Set 6ft 8½in  from Stock mid point  
  [     1ft  5in  from Whip heel] 

Accurate drawings suggest that the minimum shank length, including 2¼in thread, 
is 1ft 10 7/16 in  (See Fig 1.12a) 

 
Middle Bolts   1ft 7in  long  (now longer, to allow for wooden spacers of nominal thickness 1¼in 

between the Stock and the Whip.) 
        Set 13ft 2½in from Stock mid point 
            [       7ft 11in  from Whip Heel] 

Fig 1.12a suggests that the minimum shank length, including 2¼in thread, is  
1ft 8⅛in . 

 
Tip bolts      1ft 3½in long  (now longer, to allow for spacers) 
  Set 19ft 11¼in from Stock mid point  ( 10¼in from Stock Tip) 

[  14ft 7¾in from Whip heel ] 
Fig 1.12a suggests that the minimum shank length, including 2¼in thread, is  
1ft 5 5/16in . 

 
B.3.1.2 Sail Bolts, Rear Stock 
Heel Bolts     6ft  7½in  from Stock mid point 
                    [1ft  5in  from Whip heel]      
 
Middle Bolts 13ft 1½in  from Stock mid point 
  [ 7ft 11in   from Whip Heel] 
 
Tip Bolts     19ft 10¼in from Stock mid point 
  [      10¼in from Stock Tip ] 
 
The Sail Bolts should be checked for tightness once a year.   
They were tightened on 5th October 2004. 
 
The Sail Bolts on Sails I and IV were tightened on 3rd July 2011. 
 
B.3.2 Preservative 
The new stocks are protected by wood preservative 'Timbor' rods, supplied by Bio-Kil Chemicals Limited.2  
The rods, which are approximately 12mm diameter by 4in long, are set into holes bored into the stock in the 
vicinity of the striking rod hole and bolt holes.  The holes are sealed by dowels, leaving 5 to 6mm gaps 
between the end of the rod and the base of the dowel.  (Two rods were used in the deeper holes.) 
  

                                                           
2 The rods consist of 100% anhydrous disodium octaborate. 
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B.4 Clamps 
Old Design 15ft x 10in x 6¼in at centre   (Hunt's, 1906) 

6in x 6¼in at points 
 
The new clamps follow the old design dimensions, and were made in larch. 
Clamp taper starts 3ft 2in from centre (DLP)  
 
The Clamps are set on the Stock in accordance with the windshaft poll end layout drawings.  (See Section C.) 
 
Each clamp is held by  2 x ¾in  BSW bolts, 3ft 2in  long including head, and by 2 sets of shackles. 
The clamp bolts are 5ft 10in apart.  The ¾in bolt holes are not set centrally across the width of the clamps, to 
avoid the need to house over the chamfers between canisters:  this might weaken the clamps.  On the rear 
clamps the  bolt hole centre lines are set 2⅞in in from the front face of the clamps. 
 
The shackles are fabricated from ¾in x ¾in square mild steel bar, welded and hot bent as shown in Fig 1.9 .  
The outer ends of each shackle are turned circular, and threaded ¾in BSW for a length of  3¾in.  
 
The shackle plates are mild steel, 1in x 2½in x 10in.  Clearance holes are drilled to take the ¾in dia shackles, 
minimum pitch 7in. 
 
The Clamps were notched to a depth of ¾in over the Poll End canisters.  The ruling thickness of the canister 
side walls is 1½in  (varying between 1⅜ and 1⅝in), meaning that the Clamps are sprung by approximately 
¾in over the canister and down on to the Stock.  This was evidently a little too much in that the clamps on the 
inner Stock cracked eventually.  Larch for two new clamps was ordered in 2011 from Mr Chris Nicholls, the 
timber merchant of Ketsby, Lincolnshire.  The timber was to a generous tolerance, in view of the tendency of 
sawn larch to twist while maturing.  The timber was hauled to Wicken on 30th August 2011, and stored in the 
wood shed to dry.3 
 
It was decided to deepen the notches in the new clamps to 1¼in, reducing the spring to a minimum of ¼in in 
practice.  It was considered that this would allow enough ventilation around the Stock.   NB  If on fitting the 
spring is found to be excessive, spacer pads will be fitted between Stock and Clamps at the shackle. 
 
 
 

                                                           
3 A length of larch was dropped off on the way at Stickford Windmill.  This was to be used in a holding 
operation to prop one of the 1st floor bearers, in order to make one of the millstone sets more secure.  
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B.5 Whips 
Old Sources 
26ft  x  5in deep x 6¼in wide at heel    (Hunt's, 1906, via PCJD) 
            7in deep x 6¼in wide at outer end of Sail Back (stock) 
            5in x 5in at tip (Side taper along trailing face only, GCW) 

                                                             
CHOSEN DESIGN for the new whips4 
Larch,  26ft 2½in  x  5in deep  x  6¼in wide at heel 

       7in deep  x  6¼in wide at outer end of Sail Back  [15ft 2½in from heel of Whip] 
       5in           x  5in  at tip  (Side taper, along trailing face only,   i.e. left hand edge 

viewed from the front of a vertical whip, with tip 
uppermost.) 

  
The Whip tapers in both planes over the outer 11ft.  

     i.e.  after the inner 15ft 2½in 
 
The front of the Whip is chamfered parallel to the Sail Bars over the trailing half of the front face (except 
there is no chamfer at the tip,  including over the tip sail bar). 
                                                                         
The Sails dish by 3in, due to the taper of the inner section of each Whip. 
 
Heel radius   
In the Chosen Sail Design  5ft 3½in 
 
Whip II has a long shake, which led to it being bolted through at regular spacing along its length for security. 
 
B.6 Sail Bars 

Old Sources 
 9ft           x 1¼in x 3½in   [Outer Sails] 
 8ft 5½in  x 1¼in x 3½in [Inner Sails] 

 
Chosen Design 
All Sail Frames to be the same, with 9ft Sail Bars,  40 off.                                                             
The inner edge of the Heel Bar is set at 6ft  1⅜in radius,  i.e.  9⅞in from the heel of the Whip. 
 
The outer edge of the Tip Bar is  5¼in  from the Whip tip. 
                                                           
4 On October 4th 2003 an old piece of sail whip was discovered.  This had been retained loose in the Granary at least 
since the earlier days of the restoration, and seems to have been used by George Johnson as a door post.  Close 
examination showed that it was the heel end of an old whip.  The fragment of whip had been roughly split along its 
length, and carried the remains of two sawn off sail bars.  Major features of the whip fragment are: 
 

The heel sail bar angle is 26º.   [This the same as on the new sails.] 
The angle of the next bar (bar 8) is 24.7º. 
 
The thickness of the fragment was 6¼in (front to back).   The whip evidently ran much further towards the poll 
end than the design in Hunt's Record Book, suggesting that this whip may pre-date the 1906 design.  The 
fragment carries a slot for a stump iron brace.  
 
The sail bar section is 2⅞in x 13/16 in, of a good quality pine.  There is no sign of paint having been applied 
before fitting. 
  
The bay size is 2ft 9½in.   This supports a shutter width of 10in,  
 

i.e. 3 x 10in + 4 x  5/32in  +  2⅞in =  2ft 9½in 
 
[10in shutters are used in the new sails.] 
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The Tip Bar is doubled up with a front Bracing Bar, 8ft 3in long and of same section.  The stiffening bar is 
notched into the whip (½in at trailing side). 
 
The Sail Bars and fixed Uplongs are framed up using 10mm coach screws, up to 4” long. 
 
B.6.1 Sail Bar setting   
The trailing  edge to the Whip centre line:  5ft 7in 
The leading edge to the Whip centre line:   3ft 5in 
 

(According to old sources the last inner sails fitted were narrower than the front pair.  This would 
have led to the following:   Inner Sails: Trailing edge 5ft 0½in to the Whip centre line. 
 
A new sail 8ft 5½in wide was fitted by Hunt's in 1912... presumably an  inside sail.) 

 
Note.  The similar sails at Thelnetham are 10ft wide, and those at Bardwell 8ft 6in. 
 
B.6.2 Back Stays                                                                     
Chosen Design 
The Back stays are of the same section as the Sail Bars. 
 
Back Stays are fitted to all Sail Bars on the driving side, with the exceptions of: 

i) the Tip Bar where a front bracing bar is fitted (across nearly the full length of the Tip Bar). 
ii) Sail Bar 2 

 
On the leading side Back Stays are fitted to the following Sail Bars:  3, 4, 6, 8, 10. 
Typical dimensions of the heel leading back stays are (taken from Sail I):   

length overall     3ft 1½in 
length from clamp screw to outer end of stay 2ft 11¼in 

 
The final Back Stay to be fitted was the Sail III leading side heel bar, on 27th August 2005.  This was the last 
component of the rebuilt sails to be fitted. 
                                                                         
B.7 Shutters  
There are 208 shutters.  i.e Each sail carries 52 shutters. 
 
B.7.1 Shutters at other Mills 
10¼in   at Over and Haddenham5 (GCW)    
10in   at Chillenden6 
9½in   at Hog Hill       (Chris Wallis) 
11in at Foster’s Mill 
11½in  at Thelnetham 
1ft   at Bardwell (July 2010), Wrawby     
 
A ¼in gap between shutters is assumed to be typical  (⅛in at Over). 
       (5/16 in at Hog Hill) 
 
B.7.2 Wicken Scheme 
Shutters 10in wide, with ⅛in gap. 
 
Pivot points 1½in from rear edge of shutter. 
 
                                                           
5 One sail of Haddenham Mill was damaged on 17th August 2006 in a storm.  Six shutters near the heel were displaced or 
blown out, a hemlath was broken in the second bay from the heel, and the fork iron was badly bent.  Eventually 
substantial rot was found, and the sails were dismantled. 
6 Chillenden Mill was blown down on November 26th 2003.  The mill was subsequently rebuilt. 
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The shutters are of 3 design lengths: 
 Driving side, bays 1 - 7, where Bay 1 is at the sail tip. 
 Driving side, bays 8, 9  (clamp shutters) 
 Leading side 

   
The 5 'clamp shutters' on each sail are reduced in length to suit uplongs 2ft 8⅜in apart.  They are shortened to 
clear the sail clamps when the shutters are open. 
 
The Shutters are made from 9mm exterior quality plyboard, with a 2¾in x ⅞in  Shutter Back (stiffening strip) 
of Douglas fir between the Crank and the opposite Shutter Pivot.   The plyboard is screwed to the Shutter 
Back with 1in x 10 stainless steel wood screws:  5 per shutter on the leading side, see Fig 1.39 .  
 
On October 4th 2003 an old piece of sail whip was discovered at Wicken.   The bay size supports a shutter 
width of 10in.  (See section B.5.)  
 
Further, part of an old sail hemlath was retrieved on 30th April 2005 when the old wood shed was dismantled.  
It was the section of hemlath from the outer 4 bays of a sail, including a 2 shutter bay at the sail tip.   
 
The section of the hemlath was 1¾in  x  1½in. 
The sail bars were approximately 2⅜in wide. 
 
The shutter pitches (from thimble centre to thimble centre) were: 

10½in 
10¼in 
10¼in 
10¼in 
10¼in 
10in 
  9 11/16 in 
 

The two narrowest shutters were at the heel end of bays.  Otherwise the shutter spacings support a ruling 
shutter size of 10in. 
 
The old shutter radius was  < 8¾in,  say 8½in. 
There were the remains of an open ended thimble at the tip of the piece of hemlath. 

 
  
B.7.3 Overall Shutter Dimensions 
Leading Edge:                2ft  7¾in  x  10in,            104 off 
 
Trailing Edge:  Bays 1 - 7,   4ft  2⅞in  x  10in,     84 off 
   Bays 8 - 9,   3ft  7¾in  x  10in,     20 off 
                   ___ 
                    208 
 
On the original sails the driving shutters of the heel bay were fixed on each sail.   
It has not been necessary to fix any shutters on the new sails.  
 
B.7.4 Shutter Crank 
Shutter crank radius 5¼in (CWBL) 
 
The cranks clamp on to the shutter over 2⅝in 
Slot in crank is ¾in from shutter front to back, and ½in from side to side. 
 
Across the metal, slot + metal is 1.1in from front to back, and ¾in from side to side. 
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Crank pivot tapers from ½in dia over 1.1in. 
Register between Crank block and pivot is ¼in long. 
 
The Cranks and spigots to be of aluminium alloy. 
All 208 shutter cranks were cast to Cliff Lovett’s patterns.  Similarly the 208 spigots. 
Further cranks were cast using the same patterns on 30th August 2007. 
 
'Small End' 1in dia  x  9/16in thick, nylatron bushed.  
Working Uplongs attached by 10mm x 50mm galvanised coach screws. 
 
Screw holes in Shutter Cranks and Spigots, for attaching to Shutter Back:  6mm 
 
After some of the 10mm coach screws worked loose, it was decided to replace the coach screws as necessary 
by stepped bolts, which could be positively nutted on to the working uplong, see Fig 1.15a .  The design was 
derived from a shutter crank stepped screw in Chris Wilson’s possession, which came from a site in 
Lincolnshire.7  The first 21 stepped screws were turned down from stainless steel screws by Mike Newland, 
and brought to the mill on 24th June 2006. 
 

Comparison to other mills:   Shutter Crank radii: Stickford 5¾in 
Thelnetham   5⅜in. 
 

At most mills the crank arm is set at 135° to the shutter board.  
At Bardwell there is an unusual variant, allegedly copied from 
an old shutter crank, where the crank is set at about 110° to the 
board.  This must make it more difficult to start to close the 
shutters, but is likely to make it easier to start opening them.  
 

The shutter cranks and spigots are attached to the Shutter Backs by 2in x 8 wood screws.  Each casting is 
fixed by two screws, set axially in the end of the Shutter Back. 
 
B.8 Sail Bays 
All sails to be the same, with 10in wide shutters, 1/8in gaps and 3½in wide sail bars.8 
 
Bay Size.   3 shutter bay 

                                                                      
Chosen     3 x 10in  +  4 x ⅛in  + 3½in  =   2ft 10in 
Design 
  Thimble Strips 
  Douglas Fir,  2ft 6½in  long  x  1¼in  x  1½in 
  Shutter Spigots held in 20mm dia nylatron bushes, bored and reamed to suit.  
 
  Final thimble strip manufactured on 28 August 1998, for Bay III.6, trailing side. 
  Fitted on 30 August 1998 
                                                                          
Heel Bay, 2  shutters 
 
Chosen      2 x 10in  +  3 x ⅛in  +  3½in  =    1ft 11⅞in 
Design 
 
Overall length of Sail Frame across Bars is 24ft 11⅜in . 
[N.B.  Original 26ft Whip length increased to 26ft 2½in if possible, to accommodate original 3½in design of 
Sail Bar.] 

                                                           
7 The mill was no doubt Stickford, where such shutter crank screws were still to be found amongst the debris in 2012.  
One of the Stickford screws is retained on site at Wicken. 
8 The ⅛in gaps are between shutters, and between shutter and sail bar. 
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B.9 Uplongs and Striking 'Rods'  (Working Uplongs) 
 Old Sources 1½in  x  2in        (Hunt's 1906) 
 
 Measured uplong. 1½in (front) x 1¾in (fore and aft) 
 Uplongs notched into sail bars ¼in. 
 
Chosen Design  1½in x 2in, douglas fir. 
The Uplongs overhang the sail frames 3in at each end i.e. 25ft  5⅜in overall length. 
Sail Bar notches set in  1¼in  from sail bar tip. 
 
There are 3 full length uplongs per sail, see Fig 1.11b 
 
On the trailing side of each sail the two inner uplongs are 20ft 4½in long and 5ft 4⅜in long. 
 
B.9.1  Working Uplongs 
The measured length of the Sail II leading side Working Uplong is 24ft  1⅛in overall.  (See Fig 1.11d) 
 
The Working Uplongs extend 3½in beyond the extreme Shutter Crank coach screw CL's. 
9/32in holes are drilled in the Working Uplongs to accommodate these coach screws. 
 
The Main Working Uplongs on the driving side are 19ft 3¼in long.  
 
The Short Working Uplongs at the heel of the sail on the driving side are 4ft 3⅛in long (design length).   
i.e. They are 3ft 8⅛in over shutter pivots.   
The measured length of a Short Working Uplong is 4ft 3¼in, (Sail IV). 
 
B.10 Bay Widths    between Uplongs, see Fig 1.11c 
Leading Edge:         2ft  8¼in 
Trailing Width:   Bays  1  -  7,     4ft  3⅜in  
  Bays  8  -  9,     3ft  8¼in   
 
  (Bay widths at Over:  Leading  Edge 2ft 5in 
          Trailing   Edge 4ft 6in ) 
 

B.10.1 Ideal Shutter Lengths 
If the shutters filled the full width of the bays with no axial play, and the bays were precisely to 
design, the shutter lengths between sail bars would be the same as the bay widths. 
 
Taking account of the shutter crank and spigot (Fig 1.38), this means that in the ideal case the 
wooden shutter backs would be of the following lengths: 
 
Leading Side:    2ft 7⅜in 
Trailing Side: Bays 1 – 7  4ft 2½in 

Bays 8 – 9  3ft 7⅜in  
 
In practice there is a need for a degree of play, and the twist of the sails must be accommodated as 
well as imperfections.  Therefore the shutters lengths were made to individual measurements, 
allowing theoretical play of up to approximately ¼in.  The actual shutter lengths are defined in the 
tables of Section B.15 
  

B.11 Wind Boards    
Trailing side only.  Larch,¾in  thick. 
‘Full length’ board set close to, and parallel to, the inner fixed Uplong (see Fig 1.11e).  The tip end overhangs 
by 5¼in, and is shaped in accordance with local tradition.     
The existing Wind Boards are made up of 3 boards.  Pairs of boards butt together at Sail Bar centre lines,  
They are held on by stainless steel wood screws (except at sail tip where they are held by ¼in bolts). 
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There is a nominal ⅜in  clearance to the inner Uplong – this allows an element of ventilation to both 
theUplong and the Whip. 
 
Width of Wind Board 7½in  throughout. 
 
Appropriate lengths of replacement boards are: 
8ft 1⅝in  (heel) 
8ft 6in     (middle section) 
9ft 1in     (tip) 
 
Heel Board butted close to main Wind Board  (Fig 1.11e).   
Fitted to Bays 8 and 9 only. 
Minimal  clearance to short Uplong. 
The Heel Board length is 5ft 5⅜in. 
 
Heel Board 7½in  throughout. 
 
The Wind and Heel Boards overhang the Heel Sail Bar by 4in. 
 
B.12 Wooden Shutter Carriers 'Thimble strips'  
Douglas Fir,  1½in  deep x 1¼in 
Nylatron Bushes  20mm O.D.  x ¾in deep 
 
B.13 Sails Frames Overall Dimensions 
Sail Frame length  24ft 11⅜in  across outer sail bars, see Fig 1.11c 
Outer sail bar face set  5¼in  from Whip tip. 
 
Sail Frame Width 8ft 9½in across outer Hemlaths. 
 
Sail Whip 26ft 2½in long (front sails), see Fig 1.11b 
 
 
B.13.1 Sail Bar Angles 
The intermediate angles desired are shown to a high degree of accuracy.  In practice the angles were set out to 
a good millwrighting standard.   
 

Sail Bar Angle 
( º ) 

 Sail Bar Angle 
( º ) 

1 15  6 21.32 
2 16.26  7 22.58 
3 17.53  8 23.85 
4 18.79  9 25.11 
5 20.06  10 26 

 
NB  The extreme sail angles are the same as at Thelnetham and Over.  The same angles were used on sails at 
Bardwell (1st pair of sails, 16th July 2010, nearly ready for fitting), and at Stanton.  
 
This linear variation of sail angle was first measured off an old sail whip found stored at Thelnetham in 1980.  
The same sail angles were then found by Mr G.C. Wilson on an old sail at Over Mill. 
 
The same heel angle, 26º, was measured on 4th October 2003 on a piece of old sail whip discovered at 
Wicken.  
 
Mr Vincent Pargeter reported an even larger heel angle on November 13th 2004, measured on an old whip 
from Polkey's Mill, Norfolk.  These large sails, of diameter greater than 70ft and with sail bars of 9ft 6in, had 
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twist of 29º at the heel and 7º at the tip.   
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B.13.2 Sail Bar Mortise Descriptions 
    
 

Bar Bar centre line 
to Sail Tip 

Whip 
Width 

Mortise 
Width 

Distance from Whip Front 
Face to Front Face of Mortise 

Leading Side Trailing Side 
(in) (in) (in) (in) 

1         7in 5.07 1.29 1 3 25
/32             

2 3ft   5in 5.42 1.30 15/16          2 17
/32          

3 6ft   3in 5.77 1.31 ⅞ 211/16          
4 9ft   1in 6⅛ 1.32 25

/32 2⅞ 
5 11ft 11in 6¼ 1.33 11/16          2 31

/32      
6 14ft   9in 6¼ 1.34 ⅝ 3 1

/32         
7 17ft   7in 6¼ 1.35 ½ 3⅛ 
8 20ft   5in 6¼ 1.37 7/16          33/16          
9 23ft   3in 6¼ 1.38 11

/32 3 9
/32 

10       25ft   2⅞in 6¼ 1.39   9
/32 3 11

/32 
 
 
B.13.3 Sail Bar Projecting Lengths 
 
 

Bar Bar centre line 
to centre line of 

Heel Bar 

Fractional 
distance to 
centre line 
of Heel Bar 

PROJECTING LENGTHS 
FRONT SAILS REAR 

SAILS 
Leading Trailing Trailing9 

(in) (in) (in) 
1 24ft  7⅞in 1 37.93 64.89 58.39             
2 21ft  9⅞in 0.885 37.93 64.49                 57.99         

3 18ft 11⅞in 0.770 37.92 64.09        57.59
  
 

4 16ft  1⅞in 0.655 37.91 63.68 57.18 
5 13ft  3⅞in 0.540 37.90 63.44    56.94  
6 10ft  5⅞in 0.425 37.89 63.40        56.90  
7 7ft  7⅞in 0.311 37.88 63.36        56.86 
8 4ft  9⅞in 0.196 37.86 63.31        56.81 
9 1ft 11⅞in 0.081 37.84 63.26      56.76 

10 0 0 37.83 63.22       56.72 
 
 

                                                           
9  Values which would have applied if short sail bars had been fitted on the rear sails. 
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B.14  Sail Safety Devices  
The sails are spragged by coupling a steel turnbuckle between a steel plate screwed to the right hand Cap 
Sheer and a steel bracket screwed to the rim of the Brake Wheel.  There is a choice of two rim brackets, such 
that either Sails IV and I, or II and III, are uppermost when the Sprag is applied.   
 
The turnbuckle replaced two steel straps bolted together to provide adjustment (one strap was a many-hole).  
This was replaced because the sprag was difficult to remove if the sails had pulled on it during strong winds.  
Particularly it made singlehanded operation very difficult if a strong wind was blowing when it was desired to 
start the mill. 
 
The original sprag fitted at the restoration was a single steel strap attached to one of the Brake Wheel spoke 
bolts.  The steel strap failed in a major storm, and also the spoke was cracked and the spoke bolt bent.    
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B.15 Shutter Fitting 
 
Sail Shutter Tables 
 

SAIL I Driving 
Side 

        

Bay Shutter Length 
(in) 

Fitted Top 
Coat 

Under 
Coat 

Primer Made Crank 
Bushed 

Shutter 
Back 

1 1         
(Tip) 2 51¼          

 3 51⅛      , N  
2 1 51⅜      , N   
 2        N  
 3 51 7/16        

3 1 51½        
 2 51 9/16        
 3 51⅝        

4 1         
 2         
 3         

5 1 51¾        
 2 51⅝        
 3 51⅝        

6 1 51½        
 2 51 7/16        
 3 51 5/16        

7 1 51 3/16        
 2 51 3/16      X  
 3         

8 1 44 1/16        
 2 44 1/16        
 3 44 1/16        

9 1 43 15/16        
(Heel) 2 43 15/16        

      26        
 
 
Note:  The length of the shutter back is the length of the shutter minus 11/16in.  
 
N Fitted with Newland bolt 
X Unbushed 
 
NB  Shutter back I.2.2 was found to be cracking badly, 25/10/00.  The back has been replaced. 
The 1st Newland bolt was fitted on 31st August 2006, to driving shutter I.2.1  . 
 
Sail I’s wind board screws were tightened as necessary on 10th May 2011. 
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SAIL I Leading 

Side 
        

Bay Shutter Length 
(in) 

Fitted Top 
Coat 

Under 
Coat 

Primer Made Crank 
bushed 

Shutter 
Back 

1 1         
(Tip) 2           

 3         
2 1       N  
 2       N  
 3 32¼      , N  

3 1 323/16      , N   
 2 325/16        
 3 325/16        

4 1 323/16      , N   
 2 32        
 3         

5 1 32¼        
 2 32⅜        
 3 32½        

6 1 323/16        
 2 323/16        
 3 323/16        

7 1 32⅛        
 2 323/16        
 3         

8 1 323/16        
 2 323/16        
 3 323/16        

9 1 323/16        
(Heel) 2          

       26           
 
Leading side shutter I.7.3 was refitted on 22nd December 2005, after repainting. 
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SAIL II Driving 

Side 
        

Bay Shutter Length 
(in) 

Fitted Top 
Coat 

Under 
Coat 

Primer Made Crank 
bushed 

Shutter 
Back 

1 1       , N 

(Tip) 2        , N 

 3        , N 

2 1 51⅜       

 2       x 

 3 515/16       

3 1 51⅜       

 2 51¼       

 3 51⅜       

4 1        

 2 51⅜       

 3 51⅜       

5 1 517/16       

 2 51⅜        
 3 51½        

6 1 51⅜       

 2 517/16       

 3 51½      Non-
stainless 
screws 

 

7 1 51⅝        
 2 51⅜         
 3        

8 1 44¼        
 2 443/16              
 3 44¼         

9 1 44⅛        
(Heel) 2 44⅛         

      26         
 
 
Sail II was found to be heavy on 24th May 2000. 
 
Paintwork on the Stock was found to need attention just beyond the clamp on the leading side, on 2nd July 
2011. 
 
The shutter back on II.1.1.D was found to be rotten and replaced in larch.  The rebuilt shutter was refitted on 
12th May 2013. 
 
Inspection on 24th November 2013 showed that driving side shutters II.5.2 and II.5.3 needed thorough 
repainting.  The paintwork on Sail Bars 1 and 5 needed attention.  These shutters were taken down for 
painting on 1st March 2014. 
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SAIL II Leading 

Side 
        

Bay Shutter Length 
(in) 

Fitted Top 
Coat 

Under 
Coat 

Primer Made Crank 
bushed 

Shutter 
Back 

1 1        

(Tip) 2          

 3        

2 1        

 2 323/16        
 3         

3 1 323/16        
 2 323/16        
 3 325/16        

4 1         

 2 32⅜        
 3 32⅜        

5 1 325/16        
 2 325/16        
 3 325/16        

6 1 323/16        
 2 32¼        
 3 32¼        

7 1 32¼        
 2 32¼        
 3        

8 1 32⅜        
 2 32⅜       

 3 325/16        
9 1 32⅛        

(Heel) 2         

      26            
 
Shutter II.3.1L was found to be flapping minus its coach screw on 22nd August 2008. 
 
Shutter II.8.3L was loose with its coach screw almost unscrewed:  the screw was tightened on 2nd July 2011. 
On the same occasion shutters II.7.3L, II.7.1L and II.6.3.L had their coach screws tightened, and several of 
Sail II’s wind board screws were also tightened up. 
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SAIL III Driving 

Side 
        

Bay Shutter Length 
(in) 

Fitted Top 
Coat 

Under 
Coat 

Primer Made Crank 
bushed 

Shutter 
Back 

1 1         
(Tip) 2        X  

 3          
2 1 51¼        
 2 51¼        
 3 51¼        

3 1          
 2 517/16        
 3 51⅜        

4 1         
 2 515/16      X  
 3 51¼      X  

5 1 517/16        
 2 517/16        
 3 51⅜        

6 1 515/16        
 2 513/16        
 3 51⅛        

7 1 51½        
 2 51½         
 3         

8 1 44⅛        
 2 44⅛        
 3 44⅛        

9 1 443/16      Non-
stainless 
screws 

 

(Heel) 2 44¼        
   26       

 
Mary Newland and Bob Sharp repainted the front of Sail III (excluding shutters), starting 11th May 2006. 
 
All shutters in Sail III were equipped with Newland bolts by the end of August 2007. 
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SAIL III Leading 

Side 
        

Bay Shutter Length 
(in) 

Fitted Top 
Coat 

Under 
Coat 

Primer Made Crank 
bushed 

Shutter 
Back 

1 1         
(Tip) 2          

 3        

2 1 32⅛       

 2 321/16       

 3 321/16       

3 1 323/16       

 2 32¼        
 3 325/16       

4 1         

 2         

 3        

5 1 325/16      X 

 2 325/16       

 3 32¼      X 

6 1 32¼       

 2 325/16       

 3 325/16      X 

7 1          
 2 325/16       

 3        

8 1 325/16        
 2 325/16         
 3 325/16        

9 1 32¼        
(Heel) 2          

   26       
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SAIL IV Driving 

Side 
        

Bay Shutter Length 
(in) 

Fitted Top 
Coat 

Under 
Coat 

Primer Made Crank 
bushed 

Shutter 
Back 

1 1       , N  
(Tip) 2        , N  

 3        , N  

2 1 51⅜      , N  
 2 51⅜        
 3 515/16        

3 1 51⅜      , N  
 2 515/16      , N  
 3 513/16      , N  

4 1         
 2 515/16        
 3 515/16      X  

5 1 513/16        
 2 51⅛       

 3 511/16       

6 1 51⅛      X  
 2 513/16        
 3 51⅛        

7 1 51¼        
 2 515/16        
 3         

8 1 445/16        
 2 44¼        
 3 44¼        

9 1 441/16        
(Heel) 2 441/16        

   26       
 
Shutter IV.4.3 was found to be clashing on 1st May 2005, and was cut to size. 
Driving side shutter IV.4.2 was recranked on 2nd May 2005. 
 
The front face of Sail IV was repainted by Mary Newland (excluding shutters), starting on 7th May 2006. 
 
Shutter IV.5.2 jammed on 13th June 2007, while the shutters were being opened.  The shutters were reclosed 
before serious damage was done. 
 
The canister wedge retaining clamp adjacent to Sail IV was tightened on 2nd July 2011. 
 
Shutter IV.6.1 was taken down for repainting on 1st March 2014.  It was observed that shutter IV.5.2 needed 
attention. 
 
Shutter IV.6.3 jammed closed on 18th April 2014.  On removal it was found to require a new backing bar, and 
that the corner farthest from the crank had been scraping for some time. 
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SAIL IV Leading 

Side 
        

Bay Shutter Length 
(in) 

Fitted Top 
Coat 

Under 
Coat 

Primer Made Crank 
Bushed 

Shutter 
Back 

1 1        

(Tip) 2          

 3        

2 1 32¼       

 2 323/16       

 3 323/16       

3 1 325/16       

 2 32¼       

 3 32¼       

4 1         

 2 32¼      X 

 3 325/16       

5 1 32¼       

 2 323/16       

 3 323/16       

6 1 323/16       

 2 32¼      X 

 3 32¼       

7 1 32¼       

 2 323/16       

 3        

8 1        

 2 32¼       

 3 32¼       

9 1 325/16       

(Heel) 2         

   26       
   (All Sails) 208      

 
Sail IV bay 8 shutter 1 had the crank to working uplong coach screw refitted on 3 December 2005, after it had 
fallen out while the mill was working in heavy rain the previous month.  Sail IV bay 8 shutter 2 was found to 
have a recently split backing bar, presumably due to the shutter catching against a fixed uplong on the same 
November day.  It was removed for rebuilding. 
 
Sail IV bay 8 shutter 1 again had a loose coach screw on 3 September 2006.  It is an early candidate for a 
Newland bolt. 
 
The coach screw of sail IV bay 8 shutter 1 came out and jammed on the outer face of the working uplong on 
31st August 2007.   It could only be released from the long ladder, with the shutters held firmly closed. 
 
Sail IV bay 6 shutter 1 jammed closed on 21st February 2009.  In the end the shutters had to be opened 
forcibly via the rocking lever.  Inspection showed that the shutter back had failed during the incident. 
 
IV.8.1’s coach screw was again tightened on 10th May 2011.  The coach screws on IV.7.2 and IV.8.2 were 
also tightened.  Sail IV’s wind board screws were also tightened as necessary that day.  
 
IV.7.2 lost its coach screw while the mill was working on 10th October 2011.  The coach screw was replaced 
by a Newland Bolt.  
 
The coach screws of  IV.4.1 and IV.6.1 were found to be loose on 29th March 2013. 
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  Shutter Refurbishment 
 
Sail I II III IV Removed 

from sails 
Refitted 

Driving Side I.1.1    May 2011 15/5/11 
I.3.3    May 2011 15/5/11 
I.6.3    May 2011 15/5/11 

 II.1.1   May 2011  
 II.1.2   May 2011  
 II.1.3   May 2011  
  III.1.1  May 2011 15/5/11 
  III.1.2  May 2011 15/5/11 
  III.1.3  May 2011 15/5/11 

Leading Side    IV.1.2 May 2011  
   IV.1.3 May 2011  
   IV.4.1 May 2011  
   IV.4.3 May 2011  
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B.16 Sail Work, Storms etc 
 
Sail Work, August 1998 onwards 
Shutters II 2.3 L and II 2.1 L , on 22 August 1998 
Sail II:  the two tipmost wind boards fitted on 22/8/98 
Sail IV:  the two tipmost wind boards fitted on 24/8/98 
Sail III:  the tip wind board fitted on 24/8/98 
Shutters IV 2.1D, 2.2D, 2.3D on 24 August 1998 
Shutters III 3.1L, 2.1L, 2.3L on 24 August 1998  (III 3.1L needs bush in crank) 
Shutters III 1.2D, 2.3D on 25 August 1998 (both need bush in crank) 
Shutters I 1.3D, I 3.1D, I 3.2D on 25 August 1998 (I 1.3D needs bush in crank) 
Sail I:  Tip wind board fitted on 25 August 1998 
Shutter I 3.3D fitted on 26 August 1998 
 
First S-iron fitted (Sail III) on 22 May 2000 
Sails worked forward about ⅛in on 24 May 2000  
 
Final driving side shutter built 30th September 2000 (Sail III, shutter 3.2) 
Final leading side shutter built 19th October 2000 (Sail IV, shutter 8.2) 
 
The sails were filled with shutters as follows: 
Sail I fully shuttered on 20 August 2001. 
Sail III fully shuttered on 21 August 2001. 
Sail IV fully shuttered on 22 August 2001. 
The last shutter was fitted on Friday 24th August 2001, by D.L. Pearce.  The shutter was Sail II, bay 9, shutter 
1, leading side.  It was signed by:  R. Bramley, A Loasby, M & M Newland, DL Pearce, EM Pearce, TD 
Pearce and AD Wallis 
 
Bar 6 of Sail I, leading side.  The end of the bar was rotten, due to a shake.  The rotten end was sawn off on 
18 August 2001.  A new douglas fir end was fitted, sandwiched between steel plates.   
 
The paintwork was refurbished as follows:   
Sail Frames of Sails I and III:  August 2001 
Sail Frame of Sail II, front and sides:  May 2002 
Sail IV, May 2003:  The whip front was top-coated.  Shakes were filled with sand and white lead paint.  The 
sail frame and the front of the wind boards were top-coated.  The end of the Stock was given two coats of 
undercoat.  
 
The sails were balanced by attaching a specially cast lead weight to Sail IV, on 4 November 2001.  The lead 
weight's dimensions were 10in x 1in x 5in, and its mass 20½lb. 
 
Additional balance weights of steel bar were attached to Sail IV on 6th July 2013, to compensate for repair 
works on the Sail II whip.  The extra balance mass totalled approximately 13lb, bringing the combined 
balance mass on Sail IV to approximately 33½lb.  
 
The cracked Sail Clamp opposite Sail IV was attended to in May 2002.  However the clamp continued to rot, 
and an oak plate 1ft 11½in long by approximately 2in thick was let in to the worst affected part of the clamp 
on October 1st 2005.  
 
Sail II was completed on 4 June 2002, when its last wind board was fitted.  This was the short board adjacent 
to the driving side clamp shutters.  
 
Sail IV was completed on 21 August 2002. 
 
Sail III's final wind board was fitted on 23 August 2002, and Sail I's the following day. 
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On Sunday 27th October 2002 the windmill withstood a tremendous storm.  The maximum gust speed 
recorded at the Ely Weather Station was 58 MPH:  this station is considered to be somewhat sheltered.  The 
greatest 10 minute average wind speed recorded at Ely was 50 MPH between 9am and 9.10am, and the 
minimum pressure was 988 mbar.  
 
At the Scroby Sands mast off Great Yarmouth the maximum 3 second gust was 91.6 miles per hour.  This 
occurred at 11.30am, and was measured at a height of 51 metres above mean sea level.  At 40ft above sea 
level the maximum gust is estimated to have been 83.8 miles per hour.  [40ft is approximately poll end 
height.] 
 
The progress of the storm can be judged from conditions further west.  At the Bagot's Park mast near Abbots 
Bromley, Staffordshire, the storm peaked at 7.12am, with a maximum gust at 40 metres above ground of 73.8 
miles per hour.  
 
Taking the Scroby Sands and Bagot's Park data together, it would seem that on-land and off -shore gusts were 
not markedly different.  On this basis it is estimated that the maximum gust speed at Wicken would have been 
between 73 and 84 miles per hour at 40ft above ground.  
 
On May 26th 2003 leading side shutter I.6.1 failed, having jammed closed when the striking chain was pulled 
to open the shutters.  The shutter back was broken, but the shutter board remained serviceable.  A programme 
was started on June 7th 2003 to check the shutters progressively and carry out any trimming necessary to give 
freedom of movement, the programme to continue until all the sail shutters would close properly. 
 
The leading front side of Whip II was patched over Bay 2, in August 2003. 
 
The windmill withstood another severe storm over the weekend of  20th - 21st March 2004.  The maximum 3 
second gust at Scroby Sands was 82.2 miles per hour at 4.11pm on the 20th, measured at 51m above mean sea 
level.   A number of mills were damaged, including Sibsey Windmill which lost a sail. 
 
A major storm broke on the night of the 7th-8th January 2005, declining on the afternoon of the 8th.  The 
windmill was undamaged, despite the strength of the wind and the frequency of side gusts.  The maximum 3 
second gust at Scroby Sands was 117.9 miles per hour at 7.05am on the 8th, measured at 51m above mean sea 
level.  
 
Thurne Mill lost its fantail in a heavy storm on 11th January 2007. 
 
Wicken Windmill withstood another major storm, ‘wind storm Kyrill’, on 18th January 2007.  Thaxted and 
Hunsett Mills lost their fantails in the storm, and Upminster Mill lost a sail.  Hull Holderness Road Mill also 
lost a sail.  St Olave’s Drainage Mill was tail winded, and the cap and sails lifted off the curb and forward, to 
be left hanging precariously from the top of the tower.  At E.on-UK’s monitoring mast at Elsham, 
Lincolnshire, the storm peaked at 14.20 .  The maximum 3 second gust was 80.9 miles per hour, and the 
maximum 10 minute average was 61.1 miles per hour.  
 
Sail I received considerable attention to its paintwork in the May work-in of 2008.  The area of Sail II where 
rot damage had been replaced by a new timber insert in 2003 also received attention.  Additional rot was 
gouged out, and the area tidied up and coated with white lead paint.  
 
Sail III had the back and sides of the stock, whip and sail frame painted from a cherry picker on 23rd August 
2008.  The otherwise difficult of access parts of the stock and whip backs and sides of the other sails were  
painted during the 2008 August work-in. 
 
Shutter III.6.1D was found to have a rotten back, also on 23rd August 2008.  The shutter was rebuilt with a 
new back during the 2008 August work-in. 
 
Alan Loasby from Wigston made what was thought likely to be his last independent visit to the mill on 25th 
August 2008, the late summer bank holiday.  He had helped at the mill for many years.  In particular he built 
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the stone vats, and took special pleasure in guiding visitors round the mill.   Previously he helped at 
Thelnetham.  He also made the western bin, though that was not installed until muh later, being completed in 
2010. 
 
Happily Alan Loasby returned to help out with visitors in 2010, and again in August 2011, 2012 and May 
2013. 
 
The Sail Bolts on Sails I, II and IV were tightened during the 2008 August work-in. 
 
The sails were very stiff to turn on 2nd November 2008.  The upper parts of the neck journal were cleaned of 
contaminated grease on 7th November 2008 and new grease applied.  The old grease holder was refitted, 
though it is unlikely to maintain a ready supply of modern grease.   The upright shaft bearings were oiled or 
greased as appropriate.  (The upright shaft was not thought to be causing any serious problem.)  The footstep 
bearing for the western stone spindle was oiled, and the grease wedge taken out and re-greased.  The mill was 
set running, and ran sweetly.  
 
The next day, 8th November 2008, Maud Foster Mill at Boston lost a sail in a stiff wind.  It is understood that 
two other sails were found to need replacing. 
 
On Easter Monday, 5th April, 2010 a stock failed at Thaxted Mill, while the sails were idling in a moderate 
breeze.  The part of the stock immediately beyond the canister together with one sail crashed to the ground, 
causing serious damage to the stage and the sail.  The failure occurred exactly at the canister end:  a block 
which had been nailed to the stock to provide location still adhered to the part of the stock which came off the 
mill.  This incident confirms the importance of fitting sail clamps, and refusing to fit locating blocks. 
 
The Sail Bolts on all four sails were tightened during the 2010 late summer work-in.  
 
Wicken Windmill withstood a heavy storm on 11th -12th November 2010.  Mean wind speeds were not too 
great or uncommon, peaking at about 24mph (Met Office detailed forecast), but the unusual feature was the 
prevalence of strong gusts, peaking at 59mph around midnight on the night of 11th -12th.  On the morning of 
12th the wind was strong enough for the mill to drive both pairs of stones, the wire machine and the jogger 
simultaneously, with the sail shutters fully open.  This was the first time that the mill had driven all this 
machinery at once.  The jogger was fed directly from the Eastern Stones, another first. 
 
Over the period 3rd  - 7th February 2011 there was another big storm.  This powerful south-westerly had mean 
speeds of up to 25MPH, gusts were considerably higher.  The peak gust was probably around 60MPH at 3pm 
on Friday 4th February, but was still gusting around 57MPH at 9am on Saturday 5th, according to Met Office 
forecasts.  The mill was run for around six hours on the 6th.  The storm moderated slightly on the 6th, but had 
renewed vigour on the morning of Monday 7th with gusts of around 52MPH.  The storm died down rapidly in 
the later afternoon, and was followed by a clear night and stiff frost.  The Littlewood’s wind pump formerly at 
Iwade, and reconstructed at Repps, was damaged during the storm.  [Each sweep is held in a pitchable steel 
stirrup.  One of these had been welded poorly and came apart in the storm, allowing its sweep to fall to the 
ground, suffering considerable damage to a wooden ‘sail bar’ and to the leading side.]  
 

The Littlewood’s wind pump was subsequently repaired by Colin Livingstone of Watton and DLP in 
summer 2011. 

 
On 8th July 2011 the mill had been working for about 10 minutes in a good breeze, when a ‘clonking’ noise 
began, apparently coming from the sails, with the loudest noise seemingly once per revolution.  This followed 
a period of some working days when the sails had been making lesser noises.  Inspection from the storm 
hatch, with the sails turning slowly with shutters open and the western stones in gear, showed that the inner 
pair of sails was swashing slightly in the windshaft canister.  The movement was slight, but the noise was 
marked!  Probably the undue swashing movement was in the region of 1/32in. The swashing had also allowed 
an axial movement of the stock in the canister of about 3/32in.   
 
The main canister wedges did not seem to have moved, and were firmly in place.  Thin oak wedges were 
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made and driven in along the side flanks of the stock.  This was clearly the right approach:  the mill then 
worked successfully for several hours in increasing wind.  However eventually two of the new wedges worked 
their way out.  The oak wedges were accordingly driven in hard.  It remains to be seen if the wedges will 
remain in place:  there had been a long period when the weather was warm and unusually dry.  Interestingly 
one pair of brake wheel wedges came loose on the same day. 
 
It may be noted that the front pair of sails had been wedged similarly, but with broader wedges  This had been 
done in about 2000.  However on 19th October 2011 canister side wedges on the front stock came loose, 
leading to pronounced knocking as the sails rotated.  Loose wedges were driven in hard.  The remaining front 
stock side wedge was driven in further prior to operation in a stiff SE wind on 24th October 2011. 
 
The mill had weathered another heavy storm in September 2011.  This, the remnant of ‘post tropical cyclone 
Katia’, started to build up on 11th September, peaked with gust speeds of 47mph around 4pm on the 12th, and 
was still blowing hard on the 13th. 
 
On starting the mill on 5th December 2011 there was a loud ‘clonking’ noise emitted twice per revolution of 
the sails.  This was found to be caused by loose canister wedges in the rear canister, allowing the rear stock to 
work up and down in the canister by ¼ in.  The loosest wedge was driven in by ½ in, and the canister wedge 
retainers adjusted to suit.  The mill was then run satisfactorily for several hours, driving the western pair of 
stones.   The trouble recurred on 13th December, and the mill was stopped until such time as the problem 
could be resolved.  On 18th December 2011.  DP and Robert Bramley reset misaligned canister wedges on the 
rear stock, and hammered the main wedges home as firmly as practical.  The canister wedge retainers were 
tightened to suit.  Thin wedges at the sides of the canister were replaced by new oak wedges, as large as 
possible (approx 4-5in wide).  This work was done in light snow.  The mill was then idled successfully in 
light winds.  On 22nd December the mill was worked successfully in light to moderate wind, to drive the wire 
machine, at considerable speed at times.  
 
 

 
Photo 1.1   Snow 5th February 2012 

 
There was a major storm over the UK between 3rd January 2012 and 5th January.  While 10m mean wind 
speeds were quoted in the region of 28mph, there was considerable gusting up to around 52mph, particularly 
on the night of 4th January.  The mill was worked all day on the 4th.  Inspection on the 6th showed no storm 
damage.  In the same storm the Bromsgrove (‘Danzey Green’) post mill lost the outer 9 bays of a common 
sail, apparently breaking off just beyond the stock.  A number of modern wind turbines were damaged in the 
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storm, with 3 turbines losing blades at Hepworth and at Upper Cumberworth, near Huddersfield. 
 
The Haddenham Mill fantail was badly damaged in the same storm, losing 3 blades.  The fantail on the house 
converted Swaffham Prior smock mill was also damaged. 
 
There was heavy snow on the night of 4th – 5th February 2012.  The mill was worked until 7pm on the evening 
of the 4th, at which time the snow was beginning to fall lightly.  A remarkable quantity of snow drove into the 
mill overnight.  The snow storm was of fine powdery snow with stiff winds from the SSE.  The stone floor 
was the only floor not affected.   While the bulk of the snow probably blew upwards between the cap petticoat 
and the tower, other snow blew in around the windshaft neck, and past the SE loading door and the main 
door, this last suggesting that there was considerable swirl in the wind. 
 

The remaining pair of sails on Soham Downfield Mill were taken down on 9th/10th April 2013, by 
members of TEAMS (The East Anglian Mills Society).  One sail frame was lowered complete, the 
opposite frame in very poor condition was sawn into sections in situ.  The stock was rotten, 
particularly in its upper half, and broke at the striking rod hole on lowering, when the stock was 
about 15° to the horizontal:  it had bee held together by the sail clamps.  

 
The surviving sail frame was 8ft 7½in wide over the hemlaths, and was of 9 equal bays of pitch 2ft 
9¾in.  The stock had been extended in Nigel Moon’s time using the two steel ends from a failed 
steel stock. 
 
 

The Wicken Windmill sails, windshaft and windshaft tail beam were worked forward by approximately ½in 
on 7th May 2013.  This became necessary at least in part because of deformation of the windshaft tail beam 
under the load of the sails.  As a result of this work the mesh of the Brake Wheel and Wallower was much 
improved:  the cogs had been bottoming out.  Also the windshaft had been rubbing the Beard Plate where the 
shaft thickens as it merges into the Rear Canister. 
 

 
 Photo:    A.D. Wallis 
 

Photo 1.2   Hydraulic jack at left side of cap 
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The windshaft and sail assembly was moved forward by the use of two hydraulic jacks simultaneously, with 
the jacks working against the short flat ends of the Outer Tail Beam and the windshaft tail beam, the assembly 
being supported during set up by boards clamped to the Rear Centring Beam. 
 
 

 
 Photo:    A.D. Wallis 
 

Photo 1.3  Hydraulic jack at right side of cap 
 
The Sail II Whip has been the weakest of the 4 larch whips installed at the restoration.  There is rot along a 
shake at the front of the whip.  The shake runs from a little beyond the Stock to a point near the tip:  it runs 
out at the side of the whip at each end.   The rot was cleared out so far as practicable in May 2013.  
Preservative was applied and a proprietary hardener.  Three coats of white lead paint were applied to the area.  
On 8th May 2013 a timber plate 8ft 4½in long x 3¾in wide x 1¾in thick was screwed along the front of the 
whip to strengthen the area:  the plate was attached by 5 coach screws. 
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Photos  1.4, 1.5   Repairs to Sail II, May 2013 
 
The ‘St Jude’s Day’ storm of Monday 28th October 2013, also known as Cyclone Christian, was another 
significant meteorological event.  The forecast issued at 6am on 28th said that the peak 10 minute gust at 
Soham would be 41mph.   The storm track was expected to pass north of Cambridgeshire, but peak gusts of 
80mph or more were expected south of  Wicken, particularly on the South Coast.  In the event the storm 
peaked about 7am at Wicken, with strong winds and very heavy rain.  Unusually the storm gained in strength 
as it passed over East Anglia – for example a service double decker bus was blown over near Haverhill in 
Suffolk.  This strengthening was identified by some meteorologists as possibly being due to a sting jet, in 
which cooled air descending rapidly from high up in the storm reinforces wind speeds close to the ground. 
 
Wicken Windmill was operated during the storm from 7.30am, driving the eastern stones and the wire 
machine.  The sails came to a stand during particularly heavy rain at about 9am, presumably as the eye of the 
storm passed over.  The fan turned vigorously to bring the sails round from south facing to west facing.  
Operation was noisy and rough as the sails restarted when still about 45º out of the wind:  fortunately the 
fantail soon had the cap and sails facing securely into the west.  This episode took about 5 minutes. 
 
The St Jude’s Day storm peaked in the afternoon over southern Denmark, with a gust of 120.8mph, the 
highest wind speed recorded thus far in that country.  
  
 
There was a period of continual stormy weather over the Christmas period of 2013, continuing into New Year 
2014.   A major storm hit the south coast of England on the afternoon of Monday 23rd December  2013, 
gradually decreasing from daylight on Tuesday 24th.  According to Met Office forecasts gusts over 50mph 
first hit Wicken at about 1500 on the Monday, peaking at 55 to 56mph between midnight and 3am on the 
Tuesday morning.  This was combined with continuous heavy rain between mid-day on the Monday and 6am 
on the Tuesday. 
 
The storm picked up again on Boxing Day night, with winds peaking around 3 to 6am on the morning of 27th 
December, with gusts estimated between 40 and 50mph.  Although less severe than over Christmas, the 
conditions were certainly challenging, and during Boxing Day night the windshaft of the Wicken Fen 
pumping windmill failed.  The fracture was within the cast iron sail cross:  the sail assembly fell straight 
downwards, leaving the sails in an almost vertical plane, propped against the tower and with the two lower 
sail tips embedded in the soft earth.  A new windshaft was specified by Dorothea Restorations, and the sails 
were back on the Wicken Fen mill in June 2014.  
 
The period of violent storms stretched from November 2013 through to February 2014.  The strong winds 
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were often combined with very heavy rain – the Somerset Levels and Thames Valley below Maidenhead 
suffered some of their worst floods in recent history. 
At Stansted Mountfichet Mill the fantail was damaged on or before 13th January 2014, when a tie rod came 
adrift together with part of a blade, damaging the roof of a neighbouring property.  
At the newly restored Steven’s Mill, Burwell, the cap seized in late January.  Inspection suggested that the 
cap was set too far back on the curb, allowing the front of the cap to scrape the tower.  At one stage a bolt got 
free and jammed in the fantail gears, leading to cracked timber.  It would seem that one difficulty was that the 
new cap pigs were left with sharp corners at the bottom, sufficient for the cap to hold up at steps in the iron 
curb plate. 
At Foster’s Mill, Swaffham Prior, a gear in the fan train came off its key.  Fortunately the wheel and its shaft 
continued to turn loosely, but there was damage to adjacent woodwork. 
 
At Over Windmill a loud noise was heard by Mrs Christine Wilson on 6th June 2014 as the cap turned.  It was 
observed that a curb segment on the westerly side of the tower was loose, and able to cant up on its inner face 
by around ½in.  The fantail was duly tied up.  On his return Mr G.C. Wilson was able to effect repairs, in part 
working from a platform suspended below the fan stage.  
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B.16.1 Progress of Shutter Checks 
 
 
SAIL  I 
 
Bay 1, Leading Side 

 
 Driving Side 

 

Bay 2 
 

  

Bay 3 
 

 

  

Bay 4 
 

  

Bay 5 
 

  

Bay 6 
 

  

Bay 7 
 

  

Bay 8 
 

  

Bay 9 
 

  

 
 
SAIL  II 
 
Bay 1, Leading Side 

 
 Driving Side 

 

Bay 2 
 

  
 

Bay 3 
 

  
 

Bay 4 
 

  
 

Bay 5 
 

  
 

Bay 6 
 

  

Bay 7 
 

  
 

Bay 8 
8.1L 
8.3L 

  

Bay 9 
 

  

 
 
On 7th March 2004 the shutters in Sail II refused to open.  The sails were turned by about 90º, to encourage 
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the shutters to move axially.  Clearly there was still interference, seemingly on the driving side from a shutter 
about halfway along the sail, but it was possible to open the shutters. 
 
On August 23rd 2004 driving side shutter II 7.3 was found to be flapping, the coach screw coupling it to the 
working uplong having unscrewed and fallen to the ground. 
 
On 5th October 2004 the shutter crank to Working Uplong coach screws were tightened on the following 
shutters in Sail II:  Driving side VII.3 and VIII.3, Leading side VII.3  
 
On 4th December 2004 the shutters in Sail II were again difficult to open.  On inspection leading shutter 2.2 
was found to be damaged, where the leading edge of the shutter board had presumably been catching against 
the hemlath.  The shutter was removed for attention. 
 
On 5th February 2005 leading shutter 3.2 was found to be scuffing the hemlath.  The shutter was removed for 
modification.   
 
On 5th June 2005 leading shutter 1.2 was found to be catching on the outer hemlath.  The shutter was removed 
and modified. 
 
There was evidence that leading shutter 2.1 was catching at each end.  The shutter was removed on 25th June 
2005 for modification.    
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SAIL  III 
 
Bay 1, Leading Side 

 
 Driving Side 

 

Bay 2 
 

  
 

Bay 3 
 

  

Bay 4                     
 

  

Bay 5 
 

  

Bay 6 
 

  

Bay 7 
 

  

Bay 8 
 

  

Bay 9 
 

  

 
 
SAIL  IV 
 
Bay 1                        

Bay 2   

Bay 3 
 

  
 

Bay 4 
 

  
 

Bay 5 
 

  

Bay 6 
 

  

Bay 7 
 

  

Bay 8 
 

  

Bay 9                     
 

  

 
On 5th October 2004 the crank to Working Uplong coach screw of the following Sail IV shutter was 
tightened:  Driving VI.3 
 
On 1st May 2005 driving side shutter IV.4.3 was found to be clashing with the outer hemlath.  It was taken out 
and cut to size. 
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B.17 Sail Calculations 
 
B.17.1    Sails Mass 
Density of Douglas Fir:    31lb/ft3 (497 kg/m3) 
Density of Larch:     34lb/ft3 (545 kg/m3) 
Density of Plywood:    42lb/ft3 (673 kg/m3)  
 
Density of Mild Steel:  489.0 lb/ft3 (7835 kg/m3) 
Density of Aluminium:  171.3 lb/ft3          (2745 kg/m3) 
 
The wood densities are from the Department of the Environment, Forest Products Research, Bulletin No 50, 
'The strength properties of timbers', published by HMSO, 1969. 
 
12% moisture content is assumed for all timber. 
 
 
1.    SAIL ASSEMBLY      

Component Material Volume each 
cu ft 

Mass 
lb 

Number Total Mass 
lb 

Stocks Douglas Fir 35.8 1111.9 2 2223.7 
Whips Larch 6.49 220.8 4 883.1 
Clamps Larch 5.76 195.9 4 783.7 

Sail Bars Douglas Fir 0.27 8.4 40 335.0 
Back Stays, driving side Douglas Fir 0.1510 4.7 32 149.1 
Back Stays, leading side Douglas Fir 0.101 3.0 20 59.5 

Uplongs11 Douglas Fir 0.50 15.6 24 373.7 
Wind Boards Larch 0.9712 32.9 4 131.6 

Shutter Backs, long Douglas Fir 0.07 2.2 84 184.5 
Shutter Backs, medium Douglas Fir 0.06 1.9 20 37.8 

Shutter Backs, short Douglas Fir 0.04 1.4 104 142.6 
Shutter Boards, long Ply 0.10 4.4 84 366.9 

Shutter Boards, medium Ply 0.09 3.8 20 75.4 
Shutter Boards, short Ply 0.07 2.7 104 284.4 

Shutter cranks, driving Aluminium alloy  0.313 104 35.8 
Shutter cranks, leading Aluminium alloy  0.34 104 35.8 

Shutter spigots Aluminium alloy  0.114 208 29.2 
Spider Aluminium alloy 0.06 10.1 1 10.1 

Striking Cranks Aluminium alloy 0.02 3.1 8 25.1 
Striking Crank Pivots Mild Steel 0.007 3.4 4 13.5 

Bridle Irons Mild Steel 0.011 4.6 4 18.2 
Fork Irons Mild Steel 0.04 21.6 4 86.3 

S-irons Mild Steel 0.007 3.3 4 13.4 
Stump Irons Mild Steel 0.02 8.4 8 66.9 

TOTAL     6363.9 
     2.84 ton 

 
 
 
 
                                                           
10 An averaged value. 
11 Including Working Uplongs 
12 Wind Boards on each sail amassed together 
13 Weighed (5½oz) 
14 Weighed (2¼oz) 
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2.   WINDSHAFT 

ASSEMBLY 
     

Component Material Volume each 
cu ft 

Mass 
lb 

Number Total Mass 
ton 

Windshaft Cast Iron   1 1.76 
Brake Wheel Centring Mild Steel  274.3 1 0.12 

Striking Rod Mild Steel 0.15 74.8 1 0.03 
TOTAL     1.91ton 

 
 

3.  BRAKE WHEEL Material Volume 
cu ft 

Mass 
lb 

Number Total Mass 
ton 

Wheel Oak/Elm etc  982.2  0.44 
Cog segments Aluminium alloy    0.13 

TOTAL     0.57ton 
      

 
 

OVERALL MASSES 
 

Components Mass 
ton 

Windshaft  +  Wheel Centring 1.88 
Windshaft  +  Wheel Centring  + Striking Rod 1.92 

Sails 2.84 
Brake Wheel 0.57 

Overall Mass of Sails 5.3 
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B.17.2 Critical Heights Determining Sail Overall Size Limits  
 
(DLP calculations) 
Ground Floor to top surface of Meal Floor   8ft   023

/32in 
Meal Floor to top surface of Stone Floor               11ft  6 7/32in 
Stone Floor to top surface of Bin Floor   7ft   1 3/32in 
Bin Floor to top of Cant Posts    7ft   231/32in 
                   __________           
Height, Ground Floor to top of Cant Posts                       33ft   11in 
 
Wooden Curb Thickness                                              7in 
Iron Curb Thickness                                                 2⅜in 
Roller, Mean Diameter               3in          
           _________ 
                       1ft    0⅜in       
 
Roller Runner Plate Thickness                 ½in 
Weather Beam Depth                 8⅜in 
Neck Bearing Horse Height              11⅞in 
Neck Bearing Pillow Block Spacer                2⅛in 
Pillow Block Height  (mid-line)               10¾in 
Pillow Block mid-line to ½-height of Journal                4½in 
       __________ 
           2ft  10⅛in 
 
 
Total Height, Ground Floor to ½-height of 
    Windshaft Neck Journal       37ft   9½in 
 
Height, Ground Floor to Brick Arch, Main Door      6ft 10⅞in 
 
Maximum Height, Sail Tip to Centre of 
        Windshaft Neck Journal           30ft 10⅝in 
 
Maximum Height, Rear Sail Tip to Centre of  
   Rear Canister      31ft   0⅝in 
 
Shaft inclination assumed to be 15°  [see below] 
-> Maximum Diameter Rear Sails            64ft  3½in 
But Uplongs overhang 3in   .... Max dia rear sails               63ft  9½in 
 
Maximum Height, Front Sail Tip to Centre of  
   Front Canister          31ft   8⅜in 
 
-> Maximum Diameter Front Sails                         65ft  7½in 
But, Uplongs overhang 3in  .... Max Dia front sails                65ft  1½in 
 
Now front sail trailing edge 5ft 7in from CL whip 
 
-> Maximum Diameter over Front Sail Whips               64ft  2in 
With 5in overhang of Whip beyond tip bar:                65ft  0in 
 
Rear sail trailing edge 5ft 0½in from CL whip 
-> Maximum Diameter over Rear Sail Whips                63ft  0in 
With 5in overhang of Whip beyond tip bar:            63ft 10in  
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Old Stage Height 
Tops of horizontal beams supporting stage 
 were 11in above brick arch of main door. 
 
Brick Base 
Height           15ft  1½in 
(Top of Brick Base above Meal Floor         7ft  0¾in ) 
 
B.17.3  Sail Spread – circle on ground swept by sails 
The diameter of the circle on the ground which is swept by the sails was estimated by measurement on 24th 
November 2013. 
 
The sails were facing NNW at the time (‘conventional direction’, with the track to the mill taken as running 
N-S ). 
 
Measurements were taken for one of the front pair of sails, Sail IV.  
The sail tip was taken to be located at the CL  of the whip, at the front of the whip. 
 
A plumb line was dropped from the sail tip, with the sail horizontal and projecting out towards the granary.  
Fortuitously the sail tip lay on a radial vertical plane through the centre of the tower base and running out 
through the main door.  
A N wind of about 12 miles per hour was blowing (insufficient to drive the east stones):  this was 
compensated by use of a heavy plumb bob in the form of a full can of blue lead undercoat. 
 
The tower centre was located by measuring two diameters of the base, one E-W between door and blocked 
window, and one N-S. 
The Sail Tip was found to lie on a circle of  33ft 3¾in  radius about the centre line of the tower. 
 

The inside diameter of the tower base was measured to be 19ft 10½in. 
The wall thickness at ground level is 1ft 6in, giving an OD of 22ft 10½in. 
 

Taking the outside radius of the tower to be 11ft 5¼in, the sails overhang the base by 21ft 10½in. 
 

These estimates from direct measurement compare with values derived from the mill drawings.   
In Fig 1.16 a line is struck between the whip tips, flush with the front of the whips.  This line lies 
8¼in forward of the front of the windshaft poll end. 
From the drawing the point where this line intersects the CL of the striking rod, ‘the centre of the 
sails’, is 10ft 5⅞in forward of the tower CL. 
Applying Pythagoras’ Theorem, the radius of the circle on the ground swept by the sails is  
 
√(31.52  +  10.492  )  = 33ft 2⅜in,  
 
in close agreement with the direct measurements. 

 
Measurements were also made on 24th November 2013 of the area swept by the extreme end of the tip sail 
bar, driving side.  The circle on the ground swept by this point was found to slightly smaller than that swept 
by the whip tip, due to the significant angle of twist of the sail at the tip ( 15º ). 
 
B.17.4 Aerodynamics 
The angle of attack at the sail tip is given by: 
 

 



R
W

tan  

 
where:           is the angle of twist at the sail tip. 
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  is the angle of attack 
      W  is the local wind speed  (m/s) 

R  is the tip radius   (m) 
   is the angular velocity   (radians per second) 
 

Assume the local wind speed is close to the free wind speed  oW .   

Empirically the Tip Speed Ratio oWR /   is 2 for optimum performance of flat blades. 
 

o6.26   
 

The optimum angle of attack is approximately 10°  for flat blades. 
 
Hence for optimal performance  o6.16   
 
 
At Wicken the tip angle is 15o , but the windshaft inclination is 14½o.   
Hence the actual angle of attack varies between ½o and 29½o. 
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C. WINDSHAFT 
C.1 Poll End 
See the accompanying figures for layout diagrams. 
 
Canister length    2ft  5⅛in      (Front Canister) 
    2ft  5in   to  2ft 5⅜in (Rear Canister)    
 Width     1ft  3½in     (inside 1ft  05/16 in) 
 Depth (fore & aft)  1ft 11in     (inside 1ft 8½in, Rear Canister)   
                   (1ft 8¾in, Front Canister)  
 
Poll End  3ft  0in from front to back 
Wall thickness 1¼in - 1½in 
 
Moulding Fillets at canister intersection: 1⅝in   x  1⅝in 
 
 Maximum Stock Size  (fore and aft) 

The canisters are deeply meshed at Wicken Mill, a good feature for the strength of the windshaft 
casting.  The deep meshing of the canisters means that the stocks would have to be notched together  
if both stocks were to be wedged forward (or back) in the conventional way.  This is believed to 
have been quite common practice at one time:  it would prevent either stock from moving axially in 
its canister.   
 
The last pair of working stocks fitted to the mill were wedged as far apart in the canisters as possible.  
This had two advantages.  The ventilation gap between the stocks in the poll end was as large as 
possible, and it was possible to fit clamps on both stocks. 
 
Limits:   
Both Stocks wedged forward:   13in   un-notched 

                                     13½in with ¼in  notch 
 
 Front Stock forward, Rear Stock back:  1ft 4½in 

 
The new stocks are 13¾in deep (outer stock) and 14⅛in  deep (inner stock).  They are wedged as far 
apart as possible, just as the last commercial stocks were, maximising the air gap between the two 
stocks where they cross in the poll end.   NB  If the stocks were notched together, the notches cut in 
each stock would be  9/16  in deep. 

 
The new Stocks were marked  151/16 in  either side of centre, to aid fitting into the Windshaft. 
 
C.2 Neck Journal 
Journal 12¼in diameter, 11½in long 
Canister Rear ¾in  forward of Journal 
 
C.3 Tail Journal 
Journal 4½in diameter15.  At Wicken there are top and bottom bearing shells and a fine cast iron keep 3in 
axially and 1ft 7⅝in wide, see figure. 
 
C.4 Windshaft, General 
Windshaft overall length 13ft 8in   
Careful measurement through the striking rod hole gives the length of the striking rod within the windshaft 
and tail beam to be 14ft  2⅛in. 
 
[Repeat measurement 14ft 113

/
16
in] 

                                                           
15 For comparison, the tail bearing journal at Shiremark was of 4¼in diameter and was 31/16 in axially.  Unlike at Wicken 
it was a half bearing, 6 3/16 in wide, and 2 15/16  in tall on the driving side and 2 1/16 in on the trailing side. 
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Inclination 14½° 
 
Between neck and tail journals:  (i) Square section, 8¼in side x   6ft  1⅛in  long. 
            (ii) Octagonal section, tapering from 8¼in across flats to 6¼in. 
 
There are two square bosses cast on to the 8¼in square section.  These are intended to carry the Brake Wheel.  
However at Wicken Mill the Brake Wheel must sit to the rear of the square bosses, suggesting that the 
Windshaft was designed originally for a post mill.  Centring is provided to mount the wheel, built up from 
RSA and steel plate.  (This was originally achieved using heavy blocks of wood.)  
 
Each boss is 1ft 4in square, 2in thick. 
 
The first boss is 1ft 5¼in behind the Neck Journal. 
The second is 1ft 5¼in behind the first. 
 
There is a ½in gap between the Rear Clamps and the Front Canister. 
 
Windshaft Keep 
Cast Iron, held by 4 x ⅝in Whitworth bolts 
The Top Bar is integral, and 1ft 7½in long x 1½in high. 
 
Canister Wedges 
The canister wedges are of oak, with the design based on a single surviving wedge found at Bin Floor level.   
 
The wedges are 3⅞in wide. 
 
The major dimensions of the driven wedges are:   Length   1ft 4⅛in 

Major height      45/16in 
Minor Height      2⅛ in 

 
 
The Sail IV canister wedges were tightened on 23 August 1998.   
One set of wedges on Sail I works loose from time to time.  This is probably due to the canister inside face 
not being quite true.  This set was replaced by a softwood one in August 2003. 
 
To give greater reassurance that the mill can be worked reliably at full power, a Canister Wedge Keep was 
fitted to the inner pair of sails on 6 September 2003. 
 
A lipped canister wedge was replaced on the outer sails (a wedge adjacent to Sail IV) on September 25th 
2003, and all the canister wedges on these sails re-aligned.  The second Canister Wedge Keep was then fitted.   
NB  19mm spanners are required for adjusting the canister wedge keeps. 
 
The canister wedge keep adjacent to Sail III was worked back into place on 7th May 2010. 
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D. STRIKING GEAR 
D.1 Spider  
The Spider is 2ft across Bridle Iron centres, with overall diameter 2ft  1¾in 
 
The design is copied from Willingham.  The Spider was cast in aluminium alloy, from a new pattern. 
 
The Spider is fitted with its raised face outwards.  This is opposite to Willingham, to take account of the 
clockwise rotation of the Wicken sails. 
 
The Spider's centre cuboid is 3in square  x   2⅞in  deep, including 3/16in thick 'washers' cast on the front and 
rear faces.   The centre hole tapers from rear to front, and is 1in square at the rear (see under "Striking Rod"). 
 
The Spider arms are ¾in  wide. 
The ends of the arms are 3½in long  x  2in deep,  and 1⅞in  wide across the slot.  The slots are 1¾in   x   ⅝in. 
 
Striking Gear Design 
Pivot Centres of Spider  are set 1ft  8.4in  from front face of front canister when shutters are furled.   
(i.e. 1ft 9.9in in front of Front Stock). 
 
Pivot Centres of Spider are 2ft 4.7in  from front face of front canister in full power position 
(i.e. 2ft 6.2in in front of Front Stock). 
 
As constructed, the Spider is 2ft  7⅞in forward of the Poll End, in full forward position (across pivots). 
 

The sail mounted parts of the striking gear were drawn up using slightly different estimates of the 
striking rod/spider positions for shutters closed and open, as follows: 
 
Shutters fully closed, Spider is 4ft 1.7in forward of the front face of the Inner Stock, across centres, 
and                                             2ft 6.83in forward of the front face of the Outer stock.   
 
(Using actual stock dimensions, the front of the Front Stock was shown from Fig 1.20 to be 1ft 6⅞in 
forward of the front of the Rear Stock.)  
 
It was assumed that the shutters on front and rear sails would be set to close simultaneously.  The 
difference in geometry would then mean that the front and rear shutters open by different amounts.  
 
Fig 1.26 determines the movement of the Striking Rod required to fully open the Inner Sail Shutters. 
The drawings show that the required movement of the Striking Rod is 8.3in. 
 
Fig 1.27 determines how far the shutters of the Outer Sail will open when the Inner Sail shutters are 
fully open.  This shows that the outer sail shutters open by 82.5º when those on the inner sail have 
opened the full 90º.  
 
NB  There are a number of assumptions implicit in Figs 1.26 and 1.27.  No allowance is made for 
the fact that the sails dish, and that there is pronounced sail twist.  In practice there is play at various 
of the pivots.  Nevertheless it is felt that the drawings form an adequate design basis for the Striking 
Gear.  

 
D.2 Striking Rod  
The original rod was removed long ago, probably when the sails were dismantled in 1938. 
 
A comparison was made with striking rod diameters at other mills: 
1¼in diameter at Thelnetham Mill 
1⅜in  at Willingham Mill 
 
At Wicken the hole in the Tail Bearing is 1½in diameter. 
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The hole in the Poll End (at the neck) is 1¾in  diameter. 
 
The new Striking Rod for Wicken Mill was made of mild steel by George Garrod of Thelnetham, with 
diameter 1¼in. 
The overall length is  17ft 10¾in. 
 
(The design setting of fittings on the Striking Rod gives 17ft 411

/
16
in from the front of the Spider to the rear of 

the Onion Box.  There is  2 1/16 in overhang at the front of the Spider, and 4in at the rear of the Onion Box.) 
 
  Spider End of Striking Rod 
 The front  2 1/16 in is threaded, 1in BSW.  It carries a nut and  3/16in  washer. 

Then there is a  2⅞in section with milled flats, through the Spider.  The flats taper from  11/16in  
square to 1in. 

 Then there is  3/16in  for the square holed washer. 
 
 The 1¼in  diameter section of the Striking Rod starts  5⅛in  from the front.   
 
 Tail End 

The tail of the Striking Rod is turned to  1in  diameter for 6½in, and threaded  (Whitworth) for the 
rear  31/16 in. 

      
The Striking Rod travel is estimated to be  8.3in  by drawing.   
As constructed, the Striking Rod travel is  8½in  (i.e. with maximum movement of the Rocking Lever). 
 
The top of the Striking Rod emerges  4⅜in  below the top of the Windshaft Tail Beam. 
 
D3. Onion Box   
The Boss is  25

/16in  diameter,  2in  long, machined from mild steel. 
The bore is 1in, bronze bushed. 
 
The width across the Onion Box arms is 59

/16 in. 
The arms are threaded at¾in  BSW for 7/8in. 
 
The Onion Box was moved back further on the Striking Rod in May 2004, to allow the Rocking Lever its full 
travel.  
 
The lock nuts retaining the Onion Box were adjusted on 25th June 2005 to reduce play.  
 
D4. Onion Box - Rocking Lever Couplers   
The couplers are 2in  x  ½in  x  6⅜ in over centres, mild steel, 2 off.   i.e.  They are 8⅜ in long.  
The Onion Box studs are of 1in diameter, the Bolt to the Rocking Lever is 5/8in diameter. 
 
The operating space between the rear of the Windshaft Tail Beam and the front of the Rear Centring Beam is 
2ft 0¾ in . 
 
 N.B. The original wooden mock-up was 5¼in over centres. 
 

For comparison, the couplers at Soham Downfield are 3¾in over centres. 
 
D5. Rocking Lever  
The Rocking Lever is of necessity a complex shape, in order to accommodate the structural timbers of the cap 
and fan trestle (Figs 1.36 and 3.1):  the ‘big end’ is lengthy and during normal operation rotates up to about 
55º in a vertical plane (Fig 1.28).     
 
The original rocking lever was lost long ago:  it was no doubt taken down when the sails were dismantled in 
1938.  The original would have been forged in iron by a blacksmith.   
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A plywood template was made, 2in wide (NJB).  This was used to develop the design of the replacement 
lever. 
.   
Various modifications were made in the design as constructed, compared to the shape of the template.  
Further, it was decided to lighten and strengthen the new lever by making it up as a fabrication with straight 
sections of 2in x 1in mild steel rectangular tube, of ⅛in wall thickness.  The curves and ends were machined 
from the solid (Figs 1.33, 1.34 and 1.35).   They fitted snugly into the tube ends, and the assembly was 
welded together.  
 
Principal Dimensions 
Small End.  Active Length 9in, across centres. 
Big End.      Active Length 9ft 0 ¾in from pivot centre to down chain hanger. 
                    (as measured on 13 January 2014, previous estimate 9ft 1 ⅝in) 
 

NB  If the big end were straight, the angle between the arms of the bell crank would be 120.6º, see 
Fig 1.36 . 
 
The initial long straight of the Big End is set at 135º to the Small End, and is 6ft 7⅞in over centres.  
The Big End then crooks downwards by 1ft 0 ¼in, at an angle of 112º to the initial straight, set at 
35º to the main straight. 
 
Finally there is a straight 2ft 4½in long section to the tip of the lever. 
Chain shackles are fitted at the tail end of the Rocking Lever, as follows. 

The down chain hanger is 2in inboard of the lever tip. 
The up chain hanger is 4in inboard of the lever tip. 
 

The design maximum Rocking Lever travel is  54.8° , see Fig 1.28 . 
 
The crook is such that the tip of the Big End deviates 2ft 3  11 / 16 in from the line of the main straight. 
 
The Lever is of  2in  x  1in  section (as opposed to G.C. Wilson's original suggestion of  2½in x ¾in ). 
 
    The Pivot Pin is of  1in diameter. 
    The Small End Pin is of  ¾in diameter. 
 
D.6 Striking Chain Pulley 
5in diameter, machined from aluminium alloy. 
 
The Pulley axis is 6in behind the Fan Trestle Diagonals, and 9¾in beneath the top of the Transom. 
 
The Pulley is supported by a fabricated double trunnion, made up from: 
 ¼in steel backing plate. 
 Horizontal arms of 2in angle. 
 45° braces of 1in angle. 
 A safety keep is slung beneath the pulley, from diagonal braces. 
 
D.7 Bridle Irons 
Front Sails:         10⅛in    over centres 
Rear Sails :   2ft    5½in   over centres 
 
Cut from mild steel bar of section  1⅝ in  x  ½in  (i.e. approx 40mm wide).  In comparison, the bridle iron 
section is 1½in  x  ½in  at Willingham16. 

                                                           
16 The (presumably rear) bridle iron at Shiremark was 2ft over centres, and blacksmithed from ¾in to ⅞in diameter 
diameter bar, with a clevis forged on at each end. 
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D.8 Stump Irons 
Fabricated from 1¾in  x  ½in  steel. 
 
The Stump Iron active 'height'  is 1ft 9½in from the Stock to the pivot. 
The Irons are 1ft 10¾in  'high'. 
 
The Irons are set with their centre line 2ft 4½in from the Windshaft centre line. 
 
The Stump Iron Braces are steel, of 1in  x  ¼in  section,  2 per Iron. 
They bolt to the Irons  1ft 4½in from the Stock. 
The front edges of the Braces intersect the Stock  1ft 6in from the windshaft face of the Stump Iron.  
 
The Stump Iron Braces measure 2ft 4in over centres. 
(The centre line of the Brace intersects the front face of the Stock 1ft 5.86in behind the centre line of the 
Stump Iron.) 
 
D.9 Striking Levers (sails)  
The Striking Levers are 1ft over centres (as at Willingham). 
Overall length  1ft 3in, see figure. 
Cast Aluminium alloy, 8 off. 
 

Hub    4in diameter  x  1½in wide. 
   Centre hole 1¼in square. 
 

Small End   3½in  long,   1¾in  deep 
   2in     wide,  ¾in  slot 
 

  ⅝ in   diameter pivot hole 
 
The Striking Lever pairs are set on square shafts.  The Striking Lever coupled to the Bridle Iron is set 
nominally 415

/16in from the Stump Iron  (to the Lever centre line).  The centre line of the 2nd Striking Lever is 
nominally a further 2½in along the shaft. 
 
D.10 Fork Irons   
Steel Fabrications, 4 off. 
The active length is nominally  8ft,  and the overall length 8ft 7in. 
The main section is ¾in  x  ¾in. 
The two arms are nominally 1ft  5⅜in   apart  (over centres). 
 
The straight arm extends 2ft 3¾in from the base of the fork, including the 6in stud end. 
The other arm is parallel to the straight arm for the final  8in. 
 
The stud ends of the fork are threaded ¾in BSW. 
 
D.10.1  Fork Iron Attachment Brackets 
The brackets are sawn from 2⅛in x  2⅛in rolled steel angle. 
They are bolted to the Working Uplongs by two 70mm coach bolts (at each joint). 
 
The Fork Irons are lock-nutted on the sail tip side of the relevant Bracket.  A third nut is fitted on the poll end 
side of the Bracket.   This is not tightened , to allow a degree of flexibility as the Striking Gear is operated. 
 
Shutter closure is adjusted by adjusting the Fork Iron nuts.  
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D.11  S-irons 
The S-iron arms are approximately 7¼in apart.  
 
[  Sail 1:   7¼in 
 Sail 2: 7⅛in 
 Sail 3: 77

/16in 
 Sail 4: 71

/16in  ] 
 
The first S-iron was fitted on 22nd May 2000, to Sail III.  This was an old S-iron, originally on Freckenham 
Smock Mill17.  The old S-iron is cranked 1ft 2⅞in from the Fork Iron attachment. 
 
The second S-iron from Freckenham Mill is fitted  to Sail II. 
 
2 new S-irons were made from mild steel. 
They were made up from ¾in rolled steel angle, sawn and welded.  The new S-irons are cranked slightly, to 
accommodate being screwed to the side of the long working uplong, and to the front of the short working 
uplong.  The arm on to the long uplong is extended by 8 – 9in compared to the old ones. 
 
The final S-iron was fitted on July 22, 2000, to Sail IV. 

                                                           
17 The S-irons from Freckenham Smock Mill were rescued from the mill site by Mr G.C. Wilson soon after it was 
demolished in 1967.  The mill had two patent and two cloth sails. 
 
Mr Wilson also rescued a stock end shackle from Freckenham Mill.  This is stored at Wicken in the mill base.   
NB Similar shackles are fitted to the Wicken stock ends. 


