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THE FIRST SAILS 

The earliest SAILS were on a flat plane, and comprised a lattice-like framework attached to the 
main timber STOCK or WHIP. 

Cloths were interlaced into, or laid flat upon this SAIL FRAME. Each CLOTH was spread from 
one side of the frame to the other, forming a flat surface at a constant angle to the windshaft. 

Adjusting the sails entailed clambering over the sail frames to alter the position of the cloths, 
reducing or enlarging the portion exposed to the wind. 

JIB SAILS 

JIB sails contrast with normal types of sails found in northern Europe. Mediterranean style mills 
are fitted with a series of triangular cloths attached to a system of poles and ropes, with a 
pronounced bowsprit extending from the windshaft. The poles are morticed through the windshaft, 
with the ropes attached to their extremities and joined to each neighbouring pole. 

These sails are furled and reefed manually and fixed in position with cords. 
Many of these mills also have a series of earthenware pots fitted to give an audible indication 

of wind and sails eed. 

Left and below. right: 
JIB SAILS as fitted to Mediterranean-type mills. 
The earthenware POTS on the sails sound notes 
which vary with the speed of the wind which blovvs 
across them. This gives the miller an indication of: 
( 1) the velocity of the wind, while the sails are 
stationary to warn him when there is sufficient wind 

for work to commence. Or 
(2) the speed of the sails when they are at work. 

Cann Mill. Shaftesbury, Dorset. 
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THE COj\'~f ON SAIL 

COMMON SAILS replaced the earlier, simple versions. As in the past, two heavier timbers, the 
SAIL STOCKS, are set at right angles to each other and morticed through the end of the wooden 
WINDSHAFT. Lighter timbers, the WHIPS, carrying the SAIL FRAMES, are bolted and clamped to 
the STOCKS. 

The SAIL FRAMES consisted of a number of horizontal SAIL BARS morticed through a timber 
WHIP. Along each side they are joined to longitudinal battens 1 or HEMLATHS. They were often 
built entirely on the TRAILING or driving side of the whip. 

A fault in the early method of fixing the stocks in the windshaft was that it weakened the shaft 
at the very point where it required maximum strength. John Smeaton, an eighteenth century 
millwright and engineer, developed the iron POLL END or CANISTER, a cast iron double-socket, 
attached to the windshaft The poll end is fitted to the end of the windshaft and the whips or stocks 
are passed through it and held by wedges and pinch bolts. 

At the HEEL, or inner end, of the sail frame is an iron ROD, the width of the sail frame. RINGS, 
passed through EYELETS rn the CANVAS, are hung on the rod. A cord or POINTING LINE, fixed 
to one edge of the canvas, runs down the inner side of the sail frame and is tied to the TIP of the 
sail. These lines enable the miller, from the ground, to spread the canvas across the face of the sail, 
to suit the strength of the wind. 

The miller can adjust the cloths from a narrow triangle of canvas, or FIRST REEF, via the 
intermediate settings of SWORD and DAGGER POINT, to FULL SAIL. When the mill is at rest (or 
in FULL REEF), the canvas is wound up and hooked over SAIL CLEATS, on the side of the whip. 

A narrow LEADING, or WIND BOARD, inclined at an angle, is attached to the LEADING EDGE 
of the whip. While adding to the power, it also directs the flow of the wind onto the canvas and will 
enable the sails to tum in light winds. 

A twist formed in the sail is known as the ANGLE OF WEATHER. It is similar to that in an 
aircraft propeller and gives greater response to light winds and increased power. Originally, this 
weather was set at a constant pitch of about twenty degrees. 

However, John Smeaton calculated that a gradual reduction in the weather from 17 degrees 
at the heel to about 5 degrees at the tip of the sail, was more efficient. This, though, did vary 
according to the design of the sail. 

Common or canvas sails have proved to be more powerful than any of the later developments 
in sail design. However, the great disadvantage of the common sail was that its speed could not be 
adjusted without first stopping the mill and each sail in turn then brought to its lowest position. This 
was often an arduous and dangerous operation, especially in wet and stormy weather. Adequate 
braking was of an essence, and imperative when attempting to reduce the canvas area in high 
winds. To relieve the strain on the brake, the miller would turn the mill out of the wind to reduce its 
effect. 

One great advantage of cap mills was the increased room afforded by the cap which allowed 
larger BRAKE WHEELS to be installed. A post mill was always at a disadvantage in this respect. 



Above left: COMMON SAILS formed by a lattice-like framework, 
called the SAIL FRAME, are fitted to the TRAILING SIDE of the 
WHIP or STOCK, with a WINDBOARD on the LEADING SIDE. 

Danzey Green Mill, Stoke Prior, West Midlands. 

Above: COMMON SAILS, REEFED for storage. 
Norman's Mill, Wicken Fen, Cambridgeshire. 

Above, right The SAIL CLOTH is laid across the SAIL FRAME 
and is he!d at the HEEL by RINGS on an iron SAIL ROD, 
extending the whole width of the sail. The rings are corded 
to EYELETS in the cloth, enabling it to be spread over the 
frame from the ground by means of POINTING LINES. 

Dunington Mill, High Salvington, W Sussex. 

C0~10N OR CLOTH SAILS. 

Beiow: COMMON SAILS, REEFED and stored, 
hooked over SAIL CLEATS fitted to the WHIPS. 
Durrington Mill, High Salvington, West Sussex. 



S, to set the CANVAS at ULL SAIL. 
Green's Mill, Sneinton, Nottingham, Nottinghamshire. 

SETIING C0~1MON SAILS using POINTING LINBS. 

Below left to right: Fitting CANVAS to HEEL of SAIL FRAME ........ using POINTING LINES to set sail .......... at SWORD POINT. 
Chesterton Mill, Warwickshire. 
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THE SPRING SAIL 

In 1772, a Scottish millwright, Andrew Meikle, introduced a SPRING SAIL designed to SPILL 
THE WIND during squalls and storms. In this system, he replaced the canvas by many small, 
rectangular, hinged SHUTIERS. 

All the shutters in each sail are connected by a single wooden SHUTIER BAR running the full 
length of the sail. This, in tum, is connected by a LEVER to an iron rod, controlled either by a COIL 
or an ELLIPTIC-LEAF SPRING. The springs keep the shutters closed against light wind pressure. 

When the wind strengthens, it forces the shutters open, overcoming the spring tension. A 
variety of methods are used to adjust the tension on the springs, to allow the shutters to open at 
predetermined wind strengths. 

However, the spring sail also has its disadvantages. It is less powerful than the common sail, 
so finding a combination of two common and two spring sails on mills is not rare. This gave 
reasonable power and some degree of self-regulation. 

Like common sails, spring sails also have to be stopped for the springs to be adjusted 
individually. However, they did adjust automatically to small variances in the wind strength, unlike 
the common sails. 

THE ROLLER REEFING SAIL 

Captain Stephen Hooper of Thanet, Kent, in 1789 invented a variation to the spring sail - the 
ROLLER REEFING SAIL This system replaced the shutters by a number of small ROLLER 
BLINDS. 

Two webbing straps, or LISTINGS, fastened the top of each blind to the bottom of the one 
above it. Two SHUTTER BARS, one on each side of the blinds, ran the length of the sails and were 
operated by two diagonal AIR POLES. A series of levers connected them at the front of the 
windshaft to a SPIDER coupling. This, in tum, was connected to a STRIKING ROD passing through 
the centre of a hollow windshaft. 

At the end of the striking rod was a RACK, with a PINION on the spindle of a CHAIN WHEEL. 
Over the latter, an ENDLESS CHAIN hung to the ground; by pulling on the chain, the striking rod 
moved back and forward, rolling and unrolling the blinds. It was possible for the first time, therefore, 
to alter the amount of sail according to the wind, without first stopping the mill. 

Though this system gained some popularity, it proved not robust enough, and no examples 
survive. Nevertheless, it is of consequence, as it led directly to the next and most significant 
development in sail design - Cubitt's Patent Sails. 
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HORIZONTAL SAILS. 

Captain Stephen Hooper, was also responsible for the invention of the HORIZONTAL MILL, in 
about 1788. He was involved in the erection of three such, though the expense of keeping them in 
good repair was too high to make them economical. The last was demolished in 1849. 

The horizontal mill was a two-storey building on top of which was a large wheel of about twenty
eight feet in diameter. It was forty-eight feet high and fitted with vertical vanes, like a paddle wheel. 
This was surrounded by a concentric casing formed of slats, which turned on their axes like a 
Venetian blind. 

The wheel revoJved by the force of the wind. The slats could be opened and closed to allow the 
wind to play on one part of the wheel while the other was screened. It drove an axle, which led down 
into the tower and turned the stones on the first floor. 

THE ANNULAR SAIL 

The ANNULAR SAIL was said to have been invented by a Suffolk miller, a Mr Ruffle, in about 
1861. Very similar to the modern windpump, these sails were fitted to smock, tower and post mills 
alike. The best known was that built for Mr Ruffle, himself, at Haverhill, in Suffolk. 

The sails were fitted to normal milts, either as new equipment or as a replacement. They 
consisted of a large SAIL WHEEL, carried on several STOCKS radiating from a CROSS on the 
WINDSHAFT. The wheel was fifty feet in diameter, fitted with one hundred and twenty SHUTTERS 
set closely together. Each was five feet tong and had a slight taper, 

The STRIKING GEAR was very similar to that of the Roller Reefing Sail. The radial movement 
of the SAIL RODS were very ingeniously transformed into a tangential movement of the SHUTTER 
BARS. A GOVERNOR in the CAP regulated the speed of the sails by controlling the shutters. 

Though very efficient in converting wind force to power at the stones these, too, were extremely 
expensive to maintain and none have survived. 



Above. left: SPRING SAILS with DOUBLE, HALF-ELLIPTIC, 

LEAF SPRINGS (1), which control the SHUTTERS on the 

TRAILING SIDE of the sail, with a WINDBOARD (2) on the 

LEADING SIDE. The shutters are fully open, with the springs 

compressed and tension released. Outwood Mill, Surrey. 

Above left: SPRING SAILS, as above, but with springs fully 

tensioned and extended to top (note position at 3 and compare 

with previous illustrat1ons . Shutters are completely closed. 
Outwood Mill, Surrey. 

Above. riaht: HALF-ELLIPTIC LEAF SPRINGS, as in the picture on 

left, with the springs partially extended and tensioned, with half-closed 

shutters. Compare space at (3) with other illustrations. 
Outwood Mill, Surrey. 

Above. right: SPRING SAILS with MID-MOUNTED, 

LONGITUDINAL, LEAF SPRING (4) and TENSIONING 

LEVER (5) both mounted on the WHIP, with a narrow 

WINDBOARD (6). · Agnis' Mill, Mountnessing, Essex. 

Left: SPRING SAILS with TANGENTIAL LEAF SPRING (7) mounted on HEEL 

of the SAIL FRAME. The CABLE (8), visible on the TRAILING SIDE of the 

fiame, leads to the CONTROL LEVER at the TIP of the sail. 
Agnis' Mill, Mountnessing, Essex. 

SPRING SAILS - 1 

Left: Using the Control LEVER to adjust the spring tension on the SHUTTERS. 
Wraby Mill, Lincolnshire. 



Above left: A RATCHET CONTROL LEVER (6) for 
adjusting SPRING SAILS. Chillenden Mill, Kent. 

Above. left: A CONTROL LEVER (9) for adjusting SPRING SAILS. 
Durrington Mill, High Salvington, West Sussex. 

SPRING SAILS - CONTROLS 

5 

Above right: A SLOTTED TENSIONER (7) on the 
CONTROL LEVER for tensioning SPRING SAILS. 

Kibworth Harcourt Mill, Leicestershire. 

Below right: 
A CONTROL LEVER (8) for adjusting SPRING SAILS. 

Outwood Mill, Surrey. 

Left above· 
ELLIPTICAL LEAF SPRING (1 ), 

CONTROL LEVER for adjusting spring tension (2), 
CONNECTING ROD from control lever to spring (3), CABLE (4), to apply spring tension to SHUTTER BAR (5)!. 



CUBITIS PATENT SAILS 

The most important development in sail design came about in 1807, when Sir William Cubitt, 
an eminent engineer, devised his PATENT SAIL For this, he combined the shutters of the spring 
sail with the control gear of the roller reefing sail. 

The SAIL FRAMES are divided into BAYS, usually consisting of three shutters to each. 
Wooden braces, or BACK STAYS, between the STOCK (or the SAIL BACK), and the HEMLATH, 
help maintain the WEATHER of the sail. The last bay, nearest the HEEL of the sail, often contains 
only two shutters. 

The SHUTTERS are light wooden frames, covered with canvas marouf/age (though wooden 
shutters were later in common use). At either end of their inner edge, they have a casting, carrying 
a PIVOT. This fits into a THIMBLE, on which the shutter hinges. On one side, the pivots are fitted 
on the hemlath and on the other, incorporate a CRANK casting. This is attached to the shutter bar 
and enables the opening and closing of the shutters to be effected. 

Each crank is linked to a single SHUTTER BAR, for each bank of shutters. The shutter bar is 
attached to a FORK IRON, a long iron rod running halfway down the sail, with a fork at one end. 
This is connected to a BELL CRANK, or TRIANGLE lever, linked by a short rod to the SPIDER, 
fixed on the end of the STRIKING ROD. 

As with the roller reefing sails, the striking rod passes through the hollow WINDSHAFT. It 
terminates in one of two methods of control - the RACK and PINION system, or the ROCKING 
LEVER. 

In the former method, a RACK is fitted to the end of the strikjng rod. This meshes with a 
PINION on the SPINDLE of the STRIKING WHEEL1 (though sometimes, a Y-WHE:EL is used). Over 
the wheel is hung an endless STRIKING CHAIN, which hangs to the ground or to the REEFING 
STAGE. 

Alternatively, twin FORKS or BELL CRANKS, fitted to the end of the striking rod, are attached 
to the pivoted ROCKING LEVER. From the other end of this 1 the STRIKING CHAIN hangs to the 
ground. It then loops back through a SHEAVE fixed to a bar beneath the FANSTAGE, and down 
again to the rocking lever. 

In both systems, the striking chain often passes through sheaves in a STEADY POLE. This is 
a long braced batten suspended from the fanstage, to prevent the chain swinging excessively in 
high winds. 

OPERATING PATENT SAILS 

Pulling on the STRIKING CHAIN, in either system, moves the STRIKING ROD back and forth. 
This alters the angle at which the SHUTTERS are held in relation to the plane of the SAILS. In the 
open position, with all the shutters parallel to each other, termed SAIL OUT, the wind is SPILT. 

With the shutters in the closed, or SAIL IN position, each shutter is lying against the adjoining 
shutter. Maximum resistance is then offered to the wind, so causing the sails to rotate at speed. 
Intermediate positions allow infinite variations in the speed of the sails. 

Suitable STRIKING WEIGHTS are hung on the striking chain, to give the required speed and 
balance the shutters against the wind pressure. If the wind speed increases, it overcomes the 
weights and opens the shutters slightly. When the wind drops, the weights close the shutters. In 
this way the shutters are self-adjusting to the resistance offered to the wind. So they automatically 
hold the speed of the sails constant, to a very great degree. 

The Patent Sail system also has its disadvantages, though. One, is in having so many pivots 
and bearings in the system, that friction causes lack of sensitivity in its response to the wind. 
Several attempts were made by millwrights an over the country to overcome this, but none gained 
universal approval. 

For instance, one noted innovation uses a WEIGHT BOX attached directly to the rocking lever, 
doing away with the chain. In this instance, the weight box is more responsive and bobs gently as 
the wind rises and falls, keeping the sails at the required pressure at all times. 



THE MAKE UP OF THE SAILS 
Left: The STOCK (1 ), held in a POLL END or CANISTER (5), has the WHIP (2) clamped to it, carrying 
the SAIL FRAMES (3). GUY WIRES (4) brace the ends of the whips. Stansted Mountfitchet Mill, Essex. 

Below: A wooden BACK (4) with a SINGLE SHUTTERED, 8-BAY, PATENT SAIL clamped by BRINDLE 
IRONS to a 5-ARM CROSS. The SAIL BARS are morticed into the HEMLA TH (5) 

Dobson 's Mill, Burgh Le Marsh, Lincolnshire. 

Below: A steel STOCK (6) with a DOUBLE-SHUTTERED, 11-BAY PATENT SAIL fitted in a POLL 
END, with BACK STAYS (7) between the stock and HEM LA TH (8), to maintain a WEATHER. 

Union Mill, Cranbrook, Kent. 

Left: FIVE, SINGLE-SHUTTERED, 7-BAY, PATENT SAILS with wooden BACKS (9), attached by 
BRINDLE IRONS(10)toan iron, MULTI-ARMED OSS 12 . Ho /e's Mill, Alford, Lincolnshire. 

Right: BACK ST A YS (7), between 
the BACK (13) and HEMLATH (5), 
to maintain a WEATHER on the sail. 
Stansted Mountfitchet Mill, Essex. 

Right: The WEATHER or twist 
of the sail, can be seen clearly ~-=----.. 
here. It improves response in 
light winds and produces more 
power at all times. 
Dobson's Mill, Burgh Le Marsh, 

Lincolnshire. 

·Left & below:: Timber CLAMPS (14), fitted on 
SAIL BACKS (13) on each side of the POLL END. 
Left, Keston Mill, Bromley, London. 

Right. below, Pakenham Mill, Suffolk. 
Far left below Stiffening CLAMPS (13) fitted to 
the STOCKS (12), with the SPIDER (14). 

Jill M1r1, Cla on West Sussex. 



Left: ~HAIN AND STRIKING WHEEL 
On pulling one or other side of the STRIKING 
CHAIN (5) the STRIKING WHEEL (6) rotates 
and moves the STRIKING ROD as above. A 
STEADY POLE (7) prevents any excessive 
swinging of the striking chain 1n the wind. 

Union Mill, Cranbrook, Kent. 

Below left: SAIL IN 
The SPIDER, in an extended position , closes 
the SHUTTERS, to start the sails turning and 
put the mill to work. 

Below. left: The end of the STRIKING 
ROD (9) protrudes from the WINDSHAFT, 
through the POLL END (10) with the spider 
removed. The STOCKS are locked to the 
poll end by the WEDGES ( 11 ). 

Mockett's Mill, Po/egate, East Sussex. 

Above: RACK and PINION SYSTEM. When the 
STRIKING WHEEL (1) is rotated, the PINION (2), 
on the shaft moves the RACK (3) on the end of the 
STRIKING ROD (4), to activate the SPIDER, at the 
opposite end of WINDSHAFT. 

Union Mill, Cranbrook, Kent. 

Below right: SAIL OUT 
The SPIDER, in a retracted position, opens the 
SHUTTERS to SPILL THE WIND and stop the 
sans. Both: Union Mill, Cranbrook, Kent. 

Below: The STRIKING ROD protruding from the rear of the WINDSHAFT within the 
cap, with the striking mechanism removed. Mockett's Mill, Polegate, East Sussex. 

CHAIN WHEEL with 
RACK & PINION SYSTEM 

of STRIKING SAILS 



THE MAKE UP OF THE SAILS 
Left: The STOCK (1 ), held in a POLL END or CANISTER (5), has the WHIP (2) clamped to it, carrying 
the SAIL FRAMES (3). GUY WIRES (4) brace the ends of the whips. Stansted Mountfitchet Mill, Essex. 

Below: A wooden BACK (4) with a SINGLE SHUTTERED, 8-BAY, PATENT SAIL clamped by BRINDLE 
IRONS to a 5-ARM CROSS. The SAIL BARS are morticed into the HEMLA TH (5) 

Dobson's Mill, Burgh Le Marsh, Lincolnshire. 

Below: A steel STOCK (6) with a DOUBLE-SHUTTERED, 11-BAY PATENT SAIL fitted in a POLL 
END, with BACK STAYS (7) between the stock and HEMLATH (8), to maintain a WEATHER. 

Union Mill, Cranbrook, Kent. 

Left: FIVE, SINGLE-SHUTTERED, 7-BAY, PATENT SAILS with wooden BACKS (9), attached by 
BRINDLE IRONS (10) to an iron , MULTI-ARMED OSS 12 . Hoyle 's Mill, Alford, Lincolnshire. 

Right: BACK STAYS (7), between 
the BACK (13) and HEMLATH (5), 
to maintain a WEATHER on the sail. 
Stansted Mountfitchet Mill, Essex. 

_ _,,__,, / 

Right: The WEATHER or twist 
of the sail, can be seen clearly .-------- ..---.. 
here. It improves response in 
light winds and produces more 
power at all times. 
Dobson's Mill, Burgh Le Marsh, 

Lincolnshke. 

Left & below:: Timber CLAMPS ( 14 ), fitted on 
SAIL BACKS (13) on each side of the POLL END. 
Left, Keston Mill, Bromley, London. 

Right. below, Pakenham Mill, Suffolk. 
Far left below Stiffening CLAMPS (13) frtted to 
the STOCKS (12), with the SPIDER (14). 

J ill Miff, Cla on West Sussex. 
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·ROCKING LEVER & BELL CRANK SYSTEMS 

Above. right: The ROCKING LEVER (9) with twin STRIKING LEVERS (10) within the CAP, 
moves the short connecting rods (12) and so the STRIKING ROD (13) in the hollow 
WINOSHAFT (14). Marsh Mill, Thornton Le Cleveleys, Lancashire. 

Bel ow. right: Another view 
of the same arrangements. 
Denver Mill, Norfolk . 

Above. left ROCKING LEVER VERSION 
Pulling either side of the STRIKING CHAIN (1), moves the ROCKING LEVER (2) 
up or down, to move the twin STRIKING LEVERS (3) outside the CAP. These 
levers are attached to and work the STRIKING ROD, inside the cap. 

Dobson's Mill, Burgh Le Marsh, Lincolnshire. 

Left: BELL CRANK VERSION. 
Movingthe ROCKING LEVER, attached 
to the outer arm (5) of the BELL 
CRANK, pushes its inner arm (6) which, 
attached to the STRIKING ROD (7), 
pushes this back and forth in the 
WINOSHAFT (8). 
Subscription Mill, North Leverton, Notts. 

OTHER VARIATIONS 

Right: An internal STRIKING WHEEL 
with a WEIGHT BOX, (out of sight to the 
left), is attached to twin STRIKING ARMS 
( 10) which have face RACKS on their outer 
sides. These are in mesh with PINION 
WHEELS (12) mounted on an iron AXLE 
(13), fixed to the framework. In turn, these 
pinions are in mesh with a second pair of 
RACKS (0) attached to a CROSSLINK (14). 
As the arms move, they rotate the cogs, 
which move the lower racks in the counter 
direction. The crosslink, being attached to 
the STRIKING ROD (15), moves it in turn. 

Argos Mill, Mayfield, East Sussex. 



Above left: CUBITT'S PATENT SAILS, showing the SPIDER (1 ), 
TRIANGLES or CRANKS (2) and FORK IRONS (3), attached to 
the STOCKS (4). The SHUTTER BARS (5) control the movement 
of the SHUTTERS (6), fitted to the HEMLATH (7). 

Union Mill, Cranbrook, Kent. 

Right STRIKING WEIGHTS, for fitting to the STRIKING CHAIN to 
control the speed of the sails. Ellis ' Mill, Lincoln, Lincolnshire. 

Left: An external STRIKING WHEEL (8) with a 
RACK and PINION DRIVE (9), on the right, to the 
STRIKING ROD, and the STRIKING CHAIN (10), 
leading to an internal WEIGHT BOX. 

Aldringham Mill, Thorpeness, Suffolk. 

Right & below: An enclosed, internal STRIKING 
WHEEL (12} with the WEIGHTS (13) hanging on 
the CHAIN (14) inside the mill. The axle of the 
STRIKING WHEEL extends out of the box, to an 
exposed RACK and PiNION (15). (Picture below). 

Ramsey Mill, Essex. 

Below: An Alternative Method of Striking Control. 
The WEIGHT BOX (5), fitted to the ROCKING LEVER assembly, acts directly on the STRIKING ROD at (6 ). Its effect is to dampen the reactions 
of the striking gear to sudden gusts of wind. The CORO adjusts the position of the weight box, and the number of WEIGHTS (7) in the box, 
determine the amount of reaction effected. Cross in Hand Mill, East Sussex. 



Above right: An offset Y-WHEEL for STRIKING 
the .CHAIN with a CHAIN SPROCKET (10), for 

the CHAIN DRIVE to the RACK and PINION. 
John Webb 's Mill, Thaxted, Essex. 

Above left: A Horizontal STRIKING WHEEL with Y-FORKS over which 

a STRIKING CHAIN is fed through GUIDE SHEAVES (not visible here). 

' , 

Mockett's Mill, Polegate, East Sussex. 

VARIA110NS IN DESIGN 
& USE OF SAILS 

Left: Four COMMON SAILS. 
Lacey Green Mill, 

Buckinghamshire. 

Right: Four SPRING SAILS. 
with WIND BOARDS 

Chil/enden Mill, Kent. 

Below right: Two COMMON 
and two· SPRING SAILS. 
Green's Mill, Sneinton, 

Nottinghamshire. 

.. Below centre: Two COMMON 
and two SINGLE-SHUTIERED 
PATENT SAILS with shutters 
removed. Wilton Mill, Wiltshire. 

..- I 

Far left: DOUBLE-SHUTTERED PATENT SAILS, with several 

shutters removed to reduce strain. Berney Arms Mill, Notfolk. 

Left: SKELETAL SAILS on a mill converted for residential use. 
Weyboume Mill, Norfolk. 
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DOUBLE-SHlJITERS or lvIULTI-SAILS? 

Sails can be DOUBLE or SINGLE-SHUTTERED. That is, having shutters on either both sides, 
or one side only, of the WHIP. In the latter case a LEADING, or WINDBOARD, is often fitted on the 
opposite sidel as is done with common sails. 

Sails, also, either revolve CLOCKWISE or ANTICLOCKWISE, when viewed from the front, with 
the latter being the more usual. Alternative terms are LEFT and RIGHT-HANDED MILLS, 
respectively. 

One problem with all types of shuttered sails is in the leakage of wind due to the number of 
gaps between the shutters. This leads to a lack of power, compared with a common sail of equal 
size. It could be overcome by having a combination of sail systems, such as two Patents and two 
common sails. In this system, ease of control with the two Patents, combines with increased power 
from the two Common sails. The most common combination; though, was spring and common sails. 

Another remedy was in having MUL Tl SAILS, or several separate sails, on one windshaft. 

MULTI-SAILS. 

Some mills were built with five, six or eight sails, as an alternative to having double-shutters or 
wind-boards. 

Though FOUR SAILS were by far the most common, FIVE SAILED mills were probably the 
most efficient. However, their disadvantage was that if one sail was lost or damaged, the mill was 
put out of commission, due to the balance being upset. With four1 six or eight sails, the loss of one 
could be counter balanced, by removing the sail opposite. 

SIX SAILS were popular as they gave the greatest alternatives in sail combinations. In case of 
mishaps - two, three or four sails could be removed to allow the mill to continue to work. 

TWO SAILS were said to produce 60% of the power of running with four. Only seven EIGHT
SAILED mills were built in England, as it was considered that such a mill was overcrowded with sail. 

Even six sails could bring complications. The turbulence caused by one sail affected the 
following member and defeated the object of gaining increased power. Where six or eight sails are 
fitted, single shutters are normal, to reduce this drag effect. 



Above left: Here, two SPRING SAILS remain, 
a state in which many mms continued to work, 
at about 60% efficiency. 
Meeton 's Mill, West Chiltington, West Sussex. 

Below left: Six SINGLE-SHUTTERED, ANTI
CLOCKWISE, PATENT SAILS on a CROSS. 

Waltham Mill, Humberside. 

Above centre: Four DOUBLE-SHUTIERED 
PATENT SAILS in an iron POLL END. 

Pakenham Mill, Suffolk. 

Above. right: Five SINGLE-SHUTIERED 
PATENT SAILS on an iron CROSS. 

Maud Foster Mill, Boston, Lincolnshire. 

Right: Five CLOCKWISE, SINGLE-SHUTIERED, 
PATENT SAILS on a CROSS. 

Dobson's Mm, Burgh Le Marsh, Lincolnshire. 

Left: Six DOUBLE-SHUTTERED PATENT SAILS 
on an iron, MUL Tl-ARM.:_C~R-=0-=S=S'-'---. _____ _ 

Trader Mill, Sibsey, Uncolnshire. 

Iv1ULTI-SAILS 

Below right Eight SINGLE-SHUTIERED, ANTI-CLOCKWISE, PATENT 
SAILS on a MUL Tl-ARMED IRON CROSS, with GUY WIRES connecting 
the SAIL BACKS. Pocklington 's Mill, Heckington, Humberside. 
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THE BERTON SYSTEM 

A French family, the Bertons, father and son, designed this type of sail, developing it over a 
period of 25 years. In the process they altered the original details considerably. The final version, 
of 1855, consisted of a series of folding boards set longitudinally on the stock. 

When open, they formed a trapezoidal shape. As they were shut, each individual board folded 

over its neighbour. When fully closed, the whole was the width of just one board, looking like a stock 

that had lost its sail. 
The boards are moved by a spider arrangement, vaguely similar in some respects to that used 

in Cubitt's Patent Sails. The major difference is that the striking rod rotates, rather than moving in 

and out. 
The striking rod is operated by a pinion engaging with the inside of an annular crown gear. This 

is partially housed internally, within the rear end of the windshaft. The crown gear is activated by 
pulling on a rope which moves a wooden pad against an arm, which in turn causes the gear to 
rotate. 

The entire mechanism is manually operated and there is no automatic function involved. The 
miller has to reset the sails whenever the wind's intensity changes. However, this can be done 
while the sails are in operation. 

There is no angle of weather and Berton sails were heavy, needing considerable and frequent 

maintenance. Nonetheless, by 1870, half the French windmills carried Berton sails, though the 
system failed to penetrate Britain. 

Their operation is ingenious and the labour saving significant but, coming so late in the windmill 
era, the rise of the industrial flour mills driven by steam doomed them. 

The final version of the folding-board Berton sail of 1855. 



Above. left: A close view of 'SPIDER' showing the 
striking mechanism. The STRIKING ROD rotates 
rather than moving in and out, as do Patent sails. 

Above centre & right: Close view of STOCKS showing SHUTTERS closed 
and at rest, folded together rather like a lady's fan. 

These three pictures are of a post mill at Brissac-Quince, Loire Valley, France. 

Below left: 
Sails AT REST. 

Below right: 
Close view of SAILS OPEN and of the STRIKING MECHANISM. 

~~~~~~~~~-

~ Moulin Neut, Conte, near Angers in the Loire Valley, France 

' 

THE BERTON STRIICTNG SYSTE~1 
Left & below: INTERNAL CONTROLS for operating BERTON SAILS. 
Pulling one of the STRIKING ROPES (0) causes the respective wooden LEVER (3) to move towards the WINDSHAFT (5), to allow 
the PAD on its end to contact the red STRIKING ARM (1 ). The large BEVEL PINION (6), to which the arm is attached, rotates in 
relation to the windshaft. This has a differential effect on the central CROWN WHEEL (7) and, as it rotate-s, the AXLE on \Vhich it is 
mounted turns internal gearing. This in turn rotates the STRIKING ROD to open the SI·IDTTERS. Pulling on the second rope, similarly 
causes the crown wheel to rotate in the opposite direction, and also rotates the striking rod in the opposite direction, to close the shutter 
and so stop the sails. Moulin Neut, Conte, near Angers in the Loire Valley, France 


