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WINDMILLS - Their Construction & Mechanics Chapter? - WALLOWER TO MILLSTONES 

EARLY METHODS 

In the early post mills, only a single pair of millstones was used, driven direct from the 
brakewheel. As the mills increased in size and power, an additional pair of stones was installed in 
the tail, driven by a tail-wheel fitted near the end of the windshaft. 

Like the early post mills, the first tower mills also contained only one pair of stones. The 
revolving cap made it impossible to fit another pair in the same way as in post mills. 

However, the introduction of the upright shaft and spur gearing solved the problem. It followed 
that two sets of stones could be housed side by side and, occasionally, there could be a third pair 
driven by the tail wheel. 

THE UPRIGHT SHAFT. 

An UPRIGHT SHAFT takes the drive from the BRAKEWHEEL, via the WALLOWER, to the 
GREAT SPUR WHEEL. The waHower is located centrally in the tower, on top of the upright shaft. 
Originally of wood, later upright shafts were of iron. Sometimes, both iron and wood were used in 
sections, when it was known as a GRAFT SHAFT. 

Wooden shafts are up to eighteen inches in diameter, either square, round, or octagonal in 
section. Sometimes, they were even sixteen-sided. Iron shafts are either square or round and up 
to six inches in diameter. For easier installation, they are normally fitted in two or more sections, 
joined by a DOG CLUTCH COUPLING. 

The top of the upright shaft runs in a SPRATTLE BOX, bolted to the SPRATTLE BEAM. The 
bottom is supported in a TOE (or FOOT) BRASS (a square, brass block, cupped in the centre). It 
is contained within a FOOTSTEP BEARING, or CENTRING BLOCK, on a massive timber, known 
as the BRIDGE BEAM. 

The footstep bearing aligns, or centres, the stone spindle by means of four PINCH BOLTS. 

THE GREAT SPUR WHEEL. 

The GREAT SPUR WHEEL is fitted to the UPRIGHT SHAFT, which drives the STONE NUTS 
and so the RUNNER STONES. It is normally mounted at, or near the foot of the upright shaft, and 
is held by wedges. 

The drive to the STONES is either from above - called OVERDRIFT - or from below, when it 
is known as UNDERDRIFT. 

Like brake wheels and waHowers, great spur wheels were at first of compass arm construction, 
but later clasp arms were used. The wheels are of wood, or iron or of a composite wood-and-iron 
construction, similar to brake wheels. 



Right An uncommonly large, wooden 
UPRIGHT SHAFT, with a wooden, 
GREAT SPUR WHEEL of COMPASS 
ARM construction. Beneath it is a 
FRICTION DRIVE WHEEL of the SACK 
HOIST. Surviving examples of compass 
arm construction are very rare and this 
is an excellent example. 

Tiptree Mill, Essex. 

THE UPRIGHT SHAFT 
& GREAT SPUR WHEEL. 

Left below: A FOOTSTEP BEARING (0) 
supporting the bottom of an iron UPRIGHT 
SHAFT. The iron GREAT SPUR WHEEL 
is shod with apple wood COGS ( 1 ). The 
alignment of the upright shaft is obtained 
by adjusting the PINCH BOLTS (2) on the 
housing of the bearing. Chil/enden Mill, Kent. 

Right below: The SPRA TILE BOX (3) carrying the bearing at the top of the UPRIGHT 
SHAFT (4), on the top horizontal SPRA TTLE BEAM (5) in a windmill. This example can be 
opened like a glut box ( qv.) Maud Foster Mill, Boston, Lincolnshire. 

Left: An iron GREAT SPUR WHEEL with 
APPLE WOOD COGS fitted to an iron 
UPRIGHT SHAFT. The auxiliary bevel 
wheel drove other machinery, which is now 
missing. UnionMI, Cranbrook, Kert 



• 

Above: THE DRIVE TO HEAD & TAIL STONES IN A POST MILL 
_Left THE HEAD STONE is driven directly from the wooden 
BRAKE WHEEL (22), by an iron STONE NUT mounted on a 
$PINOLE (2,3). The SPIGOT end (26) of the spindle is held in 
a glut box (see other illustrations). , Ro/venden Mill, Kent. 

Right: THE HEAD STONE is driven directly from the 
wooden BRAKE WHEEL, by an iron STONE NUT (29) 
mounted on a SPINDLE. The SPIGOT END (30) of the 
spindle is held in a GLUT BOX by a SPLIT-BEARING 
and locked in place by a HANDWHEEL. The drive to 
the overdriven stones is disengaged. The ALARM BELL 
orWARBLER (31) is visible above the STONE VAT. 

Outwood Mill, Surrey. 

Right: THE TAIL STONE is driven off the wooden TAIL WHEEL (26) 
by a wooden STONE NUT (27) on a short iron SPINDLE (28). The 
glut box is just out of view above the SPIGOT-END of the spindle. 

Outwood Mill, Surrey, 

Left: A GLUT BOX (10) with a SCREW (12) to close 
the BEARING and hold the SPIGOT END (13) of the 
SPINDLE. An iron STONE NUT fits on a square 
TRUNNION (14) on the spindle. Overdriven stones at · 

Argos Mill, Mayfield, East Sussex. 
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STONE NUTS 

The STONE NUT is the pinion on the stone spindle or quant taking the final drive to the runner 
stone. 

Originally the great spur wheel drove the MILLSTONES through small wooden PINIONS, similar 
to the lantern pinion. However, these were Jater replaced by solid wood STONE NUTS, morticed for 
hardwood COGS. Most of the later nuts used, though, are entirely of iron construction or, 
occasionally, of iron morticed for wood cogs. 

OVERDRIFT SYSTE~1 

It is essential that the stone nuts can be thrown out of gear, disengaging the stones when not 
required for use. With the OVER DRIVEN, or OVERDRIFT system, normally a QUANT, an upright 
iron shaft of square section, drives each stone. 

The top of the quant has a SPIGOT, which is mounted in a BRASS or HARDWOOD BEARING, 
housed in a GLUT BOX. WEDGES hold it in position, which allows it to be disengaged and moved 
to one side; by sliding aside the movable half of the bearing in the glut box. There are, though, many 
variations to this device and very nearly every mill has its own version. 

UNDERDRIFT SYSTEM 

With UNDER DRIVEN, or UNDERDRIFT stones, the stone nuts are mounted on a KEYED 
CONE, on a square-section of the STONE SPINDLE. 

They are lifted out of gear by means of either a SCREW and JACK RING, a RACK and PINION 
or a RIGGER. 

However, the most common, and the simplest, device is the FORKED LEVER of wood or iron. 
It is used to lever the stone nut up, out of mesh with the great spur wheel. 

The underdrift system is more commonly used in watermills. 



- OVERDRIFT STONES 
Left: An Iron STONE NUT (1) 
mounted on a long iron QUANT (2), 
with a wooden GLUT BOX (3) and 
an iron GREAT SPUR WHEEL (4) 
shod with apple wood COGS. 

Right: The GLUT BOX (5) with the 
SLIDING BEARING (6) closed and 
the WEDGE (7) in place, held at the 
rear by a PIN. The SPIGOT END (8) 
of the QUANT, the STONE NUT (9) 
and SPUR WHEEL (10) are visible. 

Union Mill, Cranbrook, Kent. 

ENGAGING THE 
STONE NlJT. 

Left: The STONE NUT is pushed 
up manually and held in place by 
a BRACKET (1), which hards the 
STONE NUT in mesh with the 
BRAKE WHEEL. The BRACKET 
is locked in place on the shaft by 
the red-painted COTTER PIN (2). 
Moulin Neut, Conte, Angers, France. 

Right A GLUT BOX (3), open to 
receive the SPIGOT END of the 
QUANT so as to engage the 
wooden STONE NUT with the 
Iron GREAT SPUR WHEEL 

Whissendine Mill, Rutland. 

Below, left: A disengaged GLUT BOX closed by a SLIDING BLOCK (8) and WEDGE (6) which would hold the SPIGOT END (9) of the QUANT 
when the stone nut is engaged with the great spur wheel. Union Mill, Cranbrook, Kent. 

Below right: A GLUT BOX which is closed by means of turning 
a HANDLE (9) to lock the bearing block on the spigot end. 

Argos Mill, Mayfield, East Sussex. 

• 



I. 

Left: DISENGAGED, · by sliding the supporting BEAM (39) to . 
the left in the SLOT (38) and locked in position with WEDGES. 

Right: A variation of the above system. A wooden GREAT 
SPUR WHEEL, has the wooden STONE NUT engaged by 
sliding the end of the BEAM (41 ), on which it is mounted, 
to the left against the smaller WEDGE (42) and locking it in 
position by the larger WEDGE (43).To disengage the stone 
nut, the position of the two wedges is reversed. 

Bamack Mill, Cambridgeshire. _ 

• 

Right ENGAGED with the BEAM (39) to the ri9!ll in the SLOT (38) and 
locked in position wrth WEDGES. Both ot Waltham Mill, Humberside. 

Above left: The JACK RING. 
The LIGHTER SCREW THREAD and 
HANDLE (10), mounted under the 
BRIDGE TREE (12), lowers the rods 
of the JACK RING (14). This lowers 
the STONE NUT on the TAPERED 
CONE (13) fitted on the STONE 
SPINDLE (14), in order to engage 

.__..L.9.___..,._ __ the SPUR WHEEL (7) to carry the 

drive to the STONES. 

Right: A similar mechanism to above 
but the whole enclosed within a wood 
COG BOX. The lighter screw control 
is on the floor below. Note, also, the 
FOOTSTEP BEARING (10). 

sutton Mill, Norfolk. 

Chillenden Mill, Kent. 

ENGAGING STONES BY THE JACK RING 



THE FORK LEVER AND RIGGER 
Left: An iron STONE NUT with a tapered CONE DRIVE (7) on the 
QUANT, in a similar way to the previous example, is engaged with 
the GREAT SPUR WHEEL by means of the wooden RIGGER (8) 
fitted with a hardwood SOLE PLATE or PAD (9). 

Right: This mill uses an iron GREAT SPUR WHEEL (3) with wooden COGS and 
a cast iron STONE NUT(8), which has a TAPERED CONE DRIVE (4) fitted to 
the STONE SPINDLE (2). The p~voted, wrought iron FORK LEVER (5) supports 
the STONE NUT (8) off the cone when the stones are disengaged.When the PIN 
(7) is removed, the HANDLE of the fork lever can be raised to lower the stone nut 
onto the cone, which engages the stone nut with the spur wheel. The pin is then 
replaced to prevent contact between the fork lever and the stone nut when in work. 
The fork lever is pivoted on the rigid support (6.) Keston Mill, Bromley, London. 

Below left: The STONE SPINDLE: an octagonal, iron shaft with a rounded tip, the 
COCK HEAD (1 ), and a tapered square (2), on which the MACE (5) fits. The 
rounded NECK JOURNAL (3), takes the HACKLE BEARING of the NECK BOX in 
the bedstone, and the lower JOURNAL (4) fits into the bearing of the BRIDGING 
BOX. Two forms of the MACE are shown above at (5). Union Mill, Cranbrook, Kent. 

Mockett's Mill Pole ate, East Sussex. 

Above right: The BRIDGING BOX (6), containing the 
lower, STONE SPINDLE BEARING, is mounted on the 
iron BRIDGETREE (7) and supports the STONE SPINDLE 
(8), with the TENTER PULLEY (9) at its lower end. The 
BELT (10) drives the GOVERNORS of the TENTERING 
GEAR. The SET SCREWS ( 11 ), of which there are four, 
are to adjust the stone spindle, in the vertical plane. 

Union Mill, Cranbrook, Kent. 

Left A BRIDGING BOX (12) on a wooden BRIDGE TREE (13). 
The belt is missing from the TENTER PULLEY (14). The 
SET SCREWS and STONE SPINDLE are visible. 

Bottom right: The top portion of the STONE 
SPINDLE (15) in the NECK BOX holding the 
NECK BEARING. A GREASE WEDGE (16) 
protrudes from the lower side of the hackle 
bearing, with a retaining CORD (17) to prevent 
it from being vibrated out 

Union Mill, Cranbrook, Kent. 

THE STONE SPINDLE. 

Bamack Mill Cambrid eshire. 
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TI-IE DRIVE TO TI-IE STONES. 

The lower, or BED STONE, generally, is set directly on the floor and is wedged to lie perfectly 
level in a horizontal plane. 

In a very few mills, a wooden framework, the HURST, is used to support the bedstone off the 
floor. However, this is rarely found in windmills and is always in combination with underdrift stones. 

Above the bedstone is the RUNNER STONE, carried on a cast-iron STONE SPINDLE, which 
passes through the bedstone. The stone spindle is supported on the BRI OGE TREE by the 
BRIDGING BOX and a thrust bearing, the FOOTSTEP BEARING. 

Near the top of the stone spindle is a swelling, the NECK JOURNAL, which is fitted into the 
NECK BOX in the bedstone. The neck box is of cast-iron, containing three brass pads (HACKLE 
BRASSES), and a wooden pad, called the GREASE WEDGE. This latter, has a stem hanging 
down by which it can be removed, to enable the bearing to be greased. 

The whole bearing is let into the box and wedged in place. Screwed on top of the neck box is 
tf:l~ ~CKLE PLATE, which holds down a leather washer over the bearing, to prevent dust entering. 

THE STONE SPINDLE. 

The RUNNER STONE is supported on top of the COCK HEAD of the STONE SPINDLE, either 
by a BRIDGE (a bow-shaped iron bar), or by a GIMBAL (a stout oval iron ring). 

One of these is let into the runner stone and caulked into place across the EYE. Both types 
receive their drive from a cast-iron MACE, located on the tapered square of the stone spindle. 

In use, the bridge sits in a recess on top of the mace. When the gimbaJ is used, the mace has 
two TRUNNIONS, which rest on two recesses formed on the underside of the gimbal. 

In early mills an iron cross, or RYNO, was used instead and had four arms let into the runner 
stone; however, it was rigid and difficult to balance. 

When the stones are underdriven, the mace or bridge has provision made for the DAMSEL, a 
THREE or FOUR-THROW (or sided) spindle1 to shake the SHOE. 

When overdriven, the mace has two slots provided, one on either side, into which the CROTCH 
of the quant engages, to carry the drive to the runner stone. 



Above. left: A GIMBAL (8) and the QUANT(9) of an OVERDRIFT 
system. Great Gransden Mill, Cambridgeshire. 

Below left: A FOUR-BEAT DAMSEL (10) of solid iron plates, 
mounted on the STONE SPINDLE in a COMPOSITION STONE. 

Chi/lenden Mill, Kent. 

.· 

THE DRIVE TO THE STONES 
UNDER DRIVEN STONES 

Above. right A GIMBAL (13) mounted on the STONE SPINDLE 
with a FOUR- BEAT DAMSEL (14). Dalham Mill, Suffolk. 

Below right A FOUR-BEAT DAMSEL (10) of open iron rod 
construction mounted in a FRENCH BURR BEDSTONE. 

Cross in Hand Mill, East Sussex. 

Below. right A THREE-BEAT DAMSEL (10) of open, iron rod 
construction in a "CULLEN" or BLUE STONE. 

Banner Mill, Quainton, Buckinghamshire. 



Above left: The lower end of the QUANT (1) shaft 
formed into a FORKED CROTCH (2) which engages 
with the MACE (3). The EYE TIN (4) is set in the 
EYE of a FRENCH BURR RUNNER STONE. 

Union Mill, Cranbrook, Kent. 

Below left: A DERBYSHIRE PEAK BEDSTONE, with a 
MACE (5) and HACKLE PLATE (6) fitted. This setup has no 
PLINTH, the stone having been put directly on the floor. 
The opening, for the MEAL to escape through the SPOUT 
is indicated at (7). Cross in Hand Mill, East Sussex. 

THE DRIVE TO THE STONES -
OVER DRIVEN STONES. 

Above. right: Three BED STONES and a RUNNER STONE 
(removed for DRESSING). The FRENCH BURR BEDSTONE, on 
the right, has the CROTCH of the QUANT fitted into the sockets of 
the MACE and is coupled with the BRIDGE IRON (0) on which the 
RUNNER STONE fits. A bridge iron can also be seen fitted to the 
upturned runner stone on the left. 

Willesborough Mill, Ashford, Kent. 

Below. right: A badly worn FRENCH BURR BEDSTONE with a 
MACE (8) fitted on the STONE SPINDLE. The HACKLE PLATE of 
the NECK BOX BEARING can be seen fitted under the mace. An 
octagonal PLINTH, the base of the STONE VAT, surrounds the stone. 

Chillenden Mill, Kent. 
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THE TENTERING GEAR 

To produce MEAL of the correct texture, the gap between the stones must be constantly 
adjusted, to allow for fluctuations in wind speed. This gap is adjusted by raising or lowering the 
runner stone minutely, a process known as TENTERING. 

It is carried out by adjusting the end of the BRIDGE TREE, which carries the footstep bearing 
of the stone spindle. The bridge tree is pivoted at one end, and is supported at the other by a lever, 
known as the BRA YER. 

The free end of the brayer is supported by the end of a long, iron lever called the STEEL YARD. 
This passes over a FULCRUM and has considerable leverage, due to its great length. 

A LIGHTER SCREW, which passes through the brayer, is used to make the adjustment of a 
few hundredths of an inch, needed to keep the meal of a consistent mixture. On occasion, the 
lighter screw passes through the bridge tree itself, but otherwise operates in the same way. 

The bridge tree, and consequently the runner stone, is raised and lowered by means of the 
lighter screw. It, thus, adjusts the gap between the stones. 

In early days the miller or, more often, the TENTER BOY, adjusted the stones manually in this 
way, all day. In -even earlier times, this adjustment was made by slipping wedges under the end of 
the bridge tree. This was a rough and ready method, much refined when the tenter screw evolved. 

LAG & CENTRIFUGAL GOVERNORS. 

Constant adjustment, by means of the tenter screw, could not hope to track the vagaries of the 
wind, and a more automatic device was introduced. 

This took the form of the LAG or INERTIA GOVERNOR. Two weights, in the shape of BALLS, 
were suspended from the ends of a ROD, projecting a foot either side of the TENTER SPINDLE, 
which was driven from the UPRIGHT SHAFT. These formed the pendulum. As the spindle gathered 
speed, the balls lagged behind, since they were prevented from swinging out centrifugally. 

Another rod was attached to the STEELY ARD by a COLLAR, Y911ich was a slip fit over the stone 
spindle. This rod passed through two eyes formed in the pendulum rods just above the balls and 
were caused to rise as the balls lagged. In tum, this raised the steelyard, and so the RUNNER 
STONE, eventually. 

In 1787, Thomas Mead patented the CENTRIFUGAL GOVERNOR for controlling sails, 
millstones and dresser feed. Immediately, the RISING BALL system of controlling the tenter became 
almost universal, making the lag governor obsolete. 

This system consists of two BOB WEIGHTS, or BALLS, mounted on a vertical TENTER 
SPINDLE. Generally, a belt drove it, eitherfrom the upright shaft or from the stone spindle. The bob 
weights hang down when the spindle is at rest. However, when the spindle turns, they fly out under 
centrifugal force. A sliding COLLAR, to which they are fixed, then rises on the tenter spindle. 

A FORK attaches the collar to the end of the steelyard, which follows its movement. As the 
speed increases and decreases, the weights move in and out. The collar moves the steelyard up 
and down. They transmit this rise and fall through the brayer, bridge tree and stone spindle, to the 
runner stone, and maintain a constant gap between the two stones. 



Above left: An early form of MANUAL TENTERING, by means of a vertical, 
TENTER ROD ( 1) with a square shank (arrowed), a screw thread at one end and 
a loose bracket fitting at the top. A LIFT or TENTER LEVER (2) is a sliding fit over 
the square shank, and a forked shackle (3), suspended from the rod through a 
threaded bush, is attached to the BRIDGE TREE (4). Turning the lever in one 
direction screws the rod into the fork, so raises the bridge tree and by it the STONE 
SPINDLE (5), to widen the gap in the STONES. Turning the lever in the opposite 
direction reverses the action. Stembridge Mill, High Ham, Somerset. 

Right Another early MANUAL TENTERJNG device similar to that above which uses 
a small, fixed TENTER SCREW (6) on the TENTER ROD (7) fitted to the BRA YER 
(8). The stones are adjusted by turning the handle one way or the other. The TWIST 
PEG (9) and CROOK STRING for adjusting the flow of grain into the stones and the 
MEAL SPOUT ( 10) are atl placed easily to hand for the miHer's convenience. 

Chesterton Mill, Warwickshire. 

TENTERING the STONES MANUALLY (above) 
and hy LAG GOVERNORS (below). 

Below. left: INERTIA or LAG GOVERNORS. The PENDULUM WEIGHTS are in 
a pivoted suspension from the PENDULUM ARM (1), and lag behind when the 
TENTER SPINDLE (2) rotates, since they are unable to fly outwards. As they move, 
they lift the two RODS (3), which are pivoted from a midpoint on the pendulum arms. 
The rods are linked to the STEEL YARD and control the STONES as in above cases. 

Pocklington's Mill, Heckington, Lincolnshire. 

Below: A partially dismantled form of LAG GOVERNOR with three 
GOVERNOR BALLS. These do not swing out but lag behind when 
the SPINDLE (36) rotates. The double-forked arms (38) allow the 
pendulum arms to swivel back and forth but not to swing out. The 
spiked centre piece (39) rises when the weights move, lifting the 
steelyard (missing in this instance) attached at (40). 

Great Gransden Mill, Cambridgeshire. 
~-~--------, 

~P ·,. J 



Above left & _right & below: 
Standard, automatic, iron 

TENTERING GEAR The STONE 
SPINDLE(1) is supported on the pivoted BRIDGE TREE (2), which in turn rests on 
the pivoted BRAYER (3). The LIGHTER SCREW (4), passing through one end of 
the latter, raises or lowers the spindle when the crank is turned, so adjusting the gap 
between the STONES. The CENTRIFUGAL GOVERNORS (6) are driven by the 
BELT (5) on the TENTER PULLEY. Note the ALARM BELL (7) and the CROOK 
STRING (8) by the MEAL SPOUT. The STEELYARD (9), pivoted from the FULCRUM ( 10) hanging from the ceiling, passes through the square 
end of the arm of the LIGHTER SCREW (4) which supports the BRAYER (3). The adjustable BOB WEIGHT (11) is moved along the 
steelyard to compensate for the weight of the STONES as they wear. The white canvas STOCKING "(12) conveys the grain from the GRAIN 
BIN above to the HOPPER over the STONES. All of Union Mill, Cranbrook, Kent. 

Below left: CENTRIFUGAL or RISING BALL GOVERNORS. 
The Governor WEIGHTS (4) fly out as they rotate on the TENTER 

TENTERING GEAR 
with 

CENTRIFUGAL 
GOVERNORS. 

Below: Simplified TENTERING. 
The GOVERNORS (6) are fitted on the 
STONE SPINDLE (1) but move the 
STEELYARD (9) in just the same way, 
though through the two iron LINKS on the 
FULCRUM (10) to adjust the BRAYER (3) 
and so the BRIDGE TREE (2).The handle 
(4) is the LIGHTER SCREW, to make 

initial adjustments to the stones. 
Kibworth Harcourt Mill, Leicestershire. 

attached, at their lower end, to the COLLAR _and so to the FORK l· SPINDLE (5), lifting the INTERMEDIATE RODS (6), which are r:-----/_-~--,---------_:_____-·-=--~ 

END of the STEELYARD. Unio[J Mill, Cranbrook, Kent. 



Right An-other wooden TENTER ING GEAR similar to that 
above, with the FORK END of the STEELYARD (16) attached 
in a different manner to the COLLAR (15). The PIVOT ARMS 
(13) of the PENDULUM are adjustable in this example. 

Outwood Mill, Suffey. 

Left: An AUTOMATIC TENTERING gear with 
CENTRIFUGAL GOVERNORS on the STONE 
SPINDLE (12). The WEIGHTS attached to the 
RODS (13), are pivoted from a BRACKET (14) 
bolted on the stone spindle, whUe a second rod 
is attached to a RING(15),lower down the spindle. 
This ring is attached to the FORK END of the 
STEELYARD (16) which is pivoted on the CHAIN 
(17) and passes through the second CHAIN (18) 
from which is hung the wooden BRA YER ( 19). 
On the brayer, the wooden BRIDGE TREE (11) 
rests which, in turn, supports the STONE 
SPINDLE. Movement of the weights, therefore, 
affects the rest of the gear which moves in line 
with them and so adjusts the gap between the 
stones. Chil/enden Mill, Kent. 

Below left A set of CENTRIFUGAL GOVERNOR WEIGHTS, with 
adjustable PENDULUM ARMS (7), control two pairs of STONES by 
means of TWIN STEEL YARDS (8). Here the COLLAR (9), with the 
two FORK ENDS, is situated above the WEIGHTS (10), with the 
BELT DRIYE ( 11) at the top of the spindle. Sutton Mill, Norfolk. 

Below. left: Here, a different form of LIGHTER SCREW is 
shown, with a WINGED NUT (4) in place of the handle or 
Handwheel. Chil/enden Mill, Kent. 

Below rig t: n turning the LG TER SCREW (4), here in the form of a HAND
WHEEL, the BEVEL PINIONS (13) transmit the movement to raise or lower the 
pivoted TENTER ARM (14). The link (15) in this arm passes through a hole in 
the BRIDGE TREE (2) and moves the STONE SPINDLE (1 ). The bridge tree 
has an integral housing for the BRIDGING BEARING, whose PINCH SCREWS 
0 can be seen. Great Chishill Mill, Cambridgeshire. 

Below right: CENTRIFUGAL GOVERNORS .showing the attachments 
of the various rods to the TENTER SPINDLE, WEIGHTS and COLLAR. 

Green's Mill, Sneinton, Nottingham 

TENTERING 
GEAR 



VARIATIONS in the FOR~l . 
of GOVERNORS 

Above. right: Governor$ extended in work. 
Waltham Mill, Uncolnshire. 

Below right: TURNBUCKLES 
Dalham Mill, Suffolk. 

Left: CROSS ARM with a bracket (3) for when at rest. Centre: WIRE brackets at 
Wrawby Mill, Uncolnshire Maud Foster Mill, Boston, Lincolnshire. 

V ARLt\TlONS IN THE LIGHTER SCREW 
Left: WINGED NUT 

MULTIPLE CONTROL 

Below left: One set of GOVERNORS which 
Control FOUR PAIRS of stones. The STEEL 
YARDS (S) radiate from the tenter spindle. 

Alford Mill, Uncolnshire 

Centre: WHEEL 
Stock Miff, Essex. 

TWIN CONE GOVERNORS 

Bottom right Uncommon, infinitely variable tentering gear of 
unique design.As the speed of the STONES alters, the BELT 
(12) rides up or down the DRIVING CONE (13) depending on 
the speed. The FORK END (14), here a square coupling 
through which the belt pa5ses, will rise or fall, being dragged 
by the belt. Its movement adjusts the position of the STEEL
YARD (15), to which it is attached. The tension of the belt is 
maintained, as the belt rises on the driving cone, through it 
taking up a compensating position on the DRIVEN CONE (16). 

Marsh Mill, Thornton Le Cleveleys, Lancashire. 



Far right: A SELF-EMPTYING GRAIN 
BIN for grain storage (its outlet covered 
by a sack while out of use.) 

Cross in Hand Mill, East Sussex. 

Right: 
A canvas STOCKING or GRAIN CHUTE 
conveying the GRAIN from the BIN on 
the floor above, to the HOPPER over 
the STONES. It is setf-regulating, as th 
grain stops flowing as soon as the level 
reaches the mouth of the stocking. 
When not in use its end is tied off in a 
knot. Union Mill, Cranbrook, Kent. 

The FEED 
to the STONES 

Left: A round, wooden STONE VAT (1) with a HOPPER (2), 
on a wooden HORSE (3), with a FEED SHOE (4) and a 
THREE-BEAT DAMSEL (5). Sutton Mill, Norfolk. 

Below. left: An octagonal STONE VAT or TUN CASE with a 
HOPPER mounted on a wooden HORSE. The square section 
QUANT knocks the FEED SHOE (6) which is adjusted by the 
CROOK STRING (7). Union Mill, Cranbrook, Kent. 

Below. right Two round, wooden STONE VATS with HOPPERS 
mounted on cast iron HORSES. The QUANTS here are round 
with square lower ends. The FEED SHOES and CROOK 
STRINGS can be seen. The large round shaft (8) is the UPRIGHT 
SHAFT, with a casing over the BELT DRIVE to the TENTER 
PULLEY. Trader Mill, Sibsey, Lincolnshire, 
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THE MILLSTONES 

MILLSTONES are arranged in pairs and it is only the upper RUNNER STONE which revolves, 
while the lower BEDSTONE is stationary. 

They vary in size from three feet six inches, to five feet in diameter, with four feet being the 
most satisfactory. A stone of this size would weigh nearly one ton, and is geared to run at about 
125 revolutions per minute. 

The finest millstone produced in Britain is the PEAK STONE, a millstone grit, quarried .as a 
single piece. It is found mainly near Hathersage, in the Peak District of Derbyshire. Following the 
introduction of FRENCH BURR STONES, Peak stones were used predominantly for GRIST 
MILLING. That is, in grinding barley, oats &c., for animal feeds. 

Similar stones, quarried locally, were used in their own districts, but did not gain nationwide 
popularity. They included GREY stones from near Whittle in Lancashire, RED stones found 
elsewhere in the NORTH WEST, and GRANITES from Wales. 

A foreign stone, popular at one time and similar to peak stones, though with a finer texture, is 
the CULLIN stone, an Anglicized name derived from "Cologne". It is a volcanic felspar quarried at 
Neider Mendig in Germany and exported from Cologne, hence the corrupted name. These were 
also known as BLUE stones from their blue-black colour, and lost their popularity due to their 
tendency to produce too much grit. 

WHEAT STONES 

The finest of all millstones is the FRENCH BURR, a freshwater quartz. The best quality stones 
were said to be quarried at La Ferte-Sous-Jouarre, in the Paris Basin. Though at one time the stone 
was quarried in large enough pieces to form a complete millstone, the main sites were soon quarried 
out. 

The stone since, mainly, has been produced in small pieces and dressed to form wedge-shaped 
segments. These are carefully fitted together in two concentric rings to form a complete millstone. 
They are jointed with cement, bound with iron bands and backed with plaster of Paris. 

It is an ideal stone for milling wheat for white flour. Being of a very fine texture, it leaves the 
bran in large flakes, which allows for easier separation. It is also a very hard stone, and will bear 
grinding the hard wheat-grain without requiring constant DRESSING. 

French Burr runner stones require careful balancing. The stones normally carry a series of 
BALANCE WEIGHT BOXES on their circumference, filled with lead pellets to balance the stone. 

Alternatively, Clark & Dunham's PATENT BALANCES are used. These consist of four cylindrical 
metal pockets, sunk similarly into the stone on opposite sides. Each carries lead discs on a screw. 
The discs are screwed up or down to balance the stone, on both its vertical and horizontal axes. 

To allow for the increased speeds obtained by auxiliary motors, COMPOSITION STONES were 
introduced. They are manufactured from Carborundum, cement-frit and broken fragments of French 
burr stone. Finally, they are bonded with magnesium cement and an emery face is added. They 
too, are bound with iron bands, and are said to be as good as French burrs at high speed. 
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THE GRAIN BINS 

The first floor below the cap in the mill is the BIN FLOOR. It is given over entirely to large 
GRAIN BINS, usually made of wood. These were at one time made with flat floors but, later, were 
constructed as a tapering funnel, with four flat sides. These were known as SELF-EMPTYING BINS. 

At the lowest point of the funnel, is a GRAIN SHUTE, sometimes called a STOCKING, of 
canvas or hessian (though very occasionally of wood). This feeds the grain by gravity to the 
HOPPER below. 

The grain, having been brought up by means of the sack hoist, is stored in the grain bins, at the 
top of the mill. When work commences, the grain flows through the grain shute, the end of which 
lies in the hopper. 

The grain continues to flow all the while it is being drawn from the hopper into the stones. 
When the stones stop, the grain flow also ceases and the shute hangs full. At the end of the day, 
the bottom of the cloth shute can be tied off in a knot, to prevent any leakage of grain while it 
remains unattended. 

THE BELL ALARM 

The stones must have a constant supply of grain, for if they run short they may touch. This 
causes the stones to become blunt and risks adding grit to the flour. Furthermore, a spark from them 
may ignite the highly combustible flour dust. Some form of alarm is therefore fitted, to give audible 
warning when the hopper is becoming empty. 

The usual type of alarm consists of an ALARM BELL or WARBLER. A strip of LEATHER, 
placed inside the hopper, near its bottom, has one end fixed to the side of the hopper, while to the 
other, is attached to the BELL CORD. This passes out through a hole in the hopper, and is 
connected to a BELL on the floor below. In the case of post mills, the bell is on the same floor, 
being operated by the damsel. 

The grain in the hopper keeps the cord taut, through its weight depressing the leather, and so 
disengages the bell. As the grain runs out, the weight on the leather is removed, allowing it to rise. 
This releases the bell, which falls against a moving part and rings a warning. 



Left. above: The HOPPER full of GRAIN, fed from 
the wooden GRAIN CHUTE (41 ). 

· Maud Foster Mill, Boston, Lincolnshire. 

Left below: The GRAIN (49) dropping off-the SHOE 
into the EYE of the STONE. 

Maud Foster Mill, Boston, Lincolnshire. 

~ 

Right. above: The grain flows along the FEED SHOE (43) into the EYE (44) of the 
STONE (45).The RAP (46) knocked by the QUANT (48) vibrates the shoe to shake 
the grain along. Maud Foster Mill, Boston, Lincolnshire. 

Below: The frame of the HORSE (12) on the STONE VAT supports the HOPPER (13). 
The hardwood RAP (14)on the FEED SHOE (9) is held against the QUANT by the 
cord attached to the MILLER'S WILLOW (15). The CROOK STRING (10) adjusts the 
angle of the SHOE. The BRACKET (00) is to hold a DRAG STICK which projects into 
the EYE to prevent grain from clogging it. Union Mill Cranbrook, Kent 

Left: The HOPPER feeds the grain into the EYE of the STONE 
through FEED SHOE (9), which is controlled by the CROOK 
STRING (10) from the floor below. The flow of the GRAIN is also 
controlled initially by the GATE ( 11) at the bottom of the Hopper. 

Union Mill, Cranbrook, Kent. 



Above: Inside the HOPPER, showing the BELL LEATHER 
(16) and the CONTROL CORD (17) leading to the BELL 
ALARM on the floor below. Union Mill, Cranbrook, Kent 

Above. right The BELL ALARM or WARBLER, which warns that the 
level of GRAIN in the HOPPER has fallen too low. A moving FINGER on 
the side ofthe PULLEY (5) strikes the bell support bracket to ring the bell 

Below left: A FOUR-BEAT DAMSEL (6), with a FEED SHOE (4) and a 
CRO.OK STRING for control. A wooden arm (0) holds the DRAG STICK 
(7) in the TIN EYE to prevent grain clogging. The MILLER'S WILLOW (8) 
keeps the tension on the FEED SHOE, holding it against the DAMSEL. 

Berkeswell Mill, Balsa/I Common, West Midlands. 

Union Mill, Cranbrook, Kent. 

Below. right: The STONE VAT removed, to expose a pair of 
FRENCH BURR MILLSTONES, showing the TIN EYE (1), 
the four BALANCE WEIGHT BOXES (2) and · the metal 
TAG (3). The outlet for the MEAL in the PLINTH is at (4). 

Union Mill, Cranbrook, Kenf 

Below. right: Close view of the TAG blade (3). 
Union Mill, Cranbrook, Kent. 

Left: A heavy HURST FRAME (9) supports the STONES above the 
STONE FLOOR. The STONE VAT (10), GREAT SPUR WHEEL (11) 
and the MEAL SPOUT ( 12), to which a SACK has been attached, are 
all on the same floor in this mill. Chesterton Mill, Warwickshire. 



Right PLINTH for the BEDSTONE showing recess for 
stone cut into floor and opening for MEAL CHUTE (3). 

Spilsby Road Mill, Homcastle, Lincolnshire. 

Below. left: 
A MEAL SPOUT(1), with a TWIST PEG (2) and 
CROOK STRING (3) for adjusting the flow of the GRAIN. 
Also visible is the LIGHTER SCREW (4). 

Union Mill, Cranbrook, Kent. 

Below right: 
MEAL BINS or ARKS for storing warm MEAL from the 
STONES, to allow it to cool prior to dressing. 

Union Mill, Cranbrook, Kent. 

Right A metal, SELF-EMPTYING MEAL BIN 
with an AGITATOR. Bardwell Mill, Suffolk. 

Below: A SACK BOY, supporting a meal sack 
to collect meal from a MEAL SPOUT. 

Pocklingtons Mill, Heckington, Lincolnshire. 

1 

Left: A SACK BOY, supporting a meal sack 
to collect meal from a MEAL SPOUT. 
Pocklingtons Mill, Heckington, Lincolnshire. 



Above: BALANCE SCALES. 
Weights hung on the handle-like 
arm, balance against the weight 
of a sack placed on the platform. 
Berkeswell Mill, Balsa/I Common, West Midlands 

Centre: A set of BEAM SCALES. Union Mill, Cranbrook, Kent. 

Far right: Another set of BEAM SCALES. Bocking Mill, Essex. 

Far right: A SACK SLIDE fitted to the side of the STEPS of a POST MILL. The white 
board slides in grooves in the timber battens laid on the steps. It is pulled up to the top 
of the slide each time, for a fresh sack to be placed on it. 

Danzey Green Mill, Stoke Prior, West Midlands. 

Right: A SACK SLIDE attached to the side of a smock mill base. 

Below: Miniature 24-INCH 
COMPOSITION STONES, 
in a wooden VAT, driven 
from the WINDSHAFT by a 
BELT off a secondary 
PULLEY (13). Cann Mill, 

Shrewsbury, Dorset. 

r---____ U_n_io_n_M----'ill, Cranbrook Kent. 
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THE MEAL FLOW 

The HOPPER is supported on a wooden frame, known as the HORSE. This rests on top of the 
round or octagonal, removable timber casing covering the stones, the VAT or TUN CASE. The vat 
is located on a wooden CURB, or PLINTH, set in the STONE FLOOR. 

From the hopper, the grain enters an inclined, tapered trough, or FEED SHOE, pivoted freely 
at one end under the hopper. It is held at the other against the damsel, if underdrift stones, or the 
quant, if overdrift. Tension is adjusted by a simple wooden spring, or MILLER'S WILLOW. 

One end of the shoe has an extension, to which is fixed a block of hardwood, the RAP. As the 
quant or damsel rotates, it taps against the rap, to shake the grain down the shoe and into the EYE 
of the runner stone. 

The grain flow can be regulated by altering the inclination of the SHOE by a cord, the CROOK 
STRING, attached to the free end of the shoe. It then leads over a small pulley wheel and down to 
a TWIST PEG on the MEAL SPOUT, on the floor below. 

There is an additional adjustable GA TE on the hopper, which helps in controlling the flow of 
grain to the shoe. It is opened initially in setting the flow of grain to the shoe. At the end of the day, 
it is shut as a safeguard against leakage. 

From the shoe, the grain fans into the EYE of the stone, which is sometimes lined with tin, and 
called the EYE TIN. It t~en passes between the stones, is ground, and emerges as meal at the 
outer edge of the stones. 

Trapped within the vat, it is swept round by the TAG, a metal blade fixed to the runner stone. 
It falls through a hole in the plinth, via the MEAL SPOUT, to the MEAL BIN (or ARK), on the MEAL 
FLOOR below. 

Some mills in the Midlands still use an early form of support for an underdrift bedstone. The 
stone is laid on a HURST, or timber framework, which holds it above the floor. From this the meal 
is fed directly into the meal bin. 

As the meal is warm when it emerges from the stones, it is often allowed to cool in the ARK on 
the meal floor, before being emptied into a hopper on a MEAL SHUTE. The meal then, usually, is 
fed into FLOUR DRESSERS or other machinery, to produce varying grades of FLOUR and to reduce 
the GRIST. Alternatively, it is fed directly to the WEIGHING FLOOR as WHOLEMEAL. 

The meal is bagged up in SACKS, supported by a SACK BOY or JIGGER. This is a contrivance 
similar to a coat hanger with hooks at each end, to hold the sacks open. The sack boy is suspended 
by cords and a wooden SACK JACK, which allows the cords to be adjusted to leave the sack 
hanging at a suitable height. 

The flour is sometimes stored in FLOUR BINS, which allow it to feed straight into a sack. 
However, the flour being now of a very fine texture, tends to bind together and will not flow easily. 
This is prevented by fitting various types of AGITATOR in the bin. 

The finished product is weighed in the sack on PLATFORM or BALANCE SCALES, and stored 
before despatch. 

Most mills have some form of LOADING PLATFORM or STAGE, often with a SACK SLIDE for 
loading the waiting WAGON or GRIST CART. 



Right: 
A JOG SCRY or "shaker', to 
sifting partiy ground GRAIN, to 

---- - --==::::--- r::-----:w-- - -w:::;;..-"""'"P!=:=:::;;;:- remove the MEAL before a 

Above Jett: A hand-operated W INNOWER, for 
cleaning the GRAIN before milling proceeds 
Union Mill, Cranbrook, Kent. 

second grinding begins. 
Marsh Mill, 
Thornton Le Cleve/eys, 

Lancashire 

Below: Two SMUTIERS, for removing the dust off the fungus SMUTfrom the GRAIN, before milling proceeds. The grain is shaken and knocked 
while a fan blows the dust and spores crway. Smut is a highly dangerous fungus and infected grain would not be used now-a-days. 

(Left), Mockett's Mill, Polegate, East Sussex and (Bi9.b!), Argos Miil, Mayfield, East Sussex. 
~m------=:=::~:;:;;;::::::-~--~~-~~-

GRAIN TREAThiENT MACHINES 

Right: 
An OAT CRUSHER, for producing ANIMAL FEEDS. 

Berkeswell Mill, Balsa/I Common, West Midlands. 
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BOLTING & FI.OUR-DRESSING. 

DRESSING the MEAL, after it had left the stones, was necessary to remove the BRAN and 
MIDDLINGS. In the medieval mill, this was not carried out by the miller. It was sifted manually by 
the MEAL-MAN, or by the baker himself, using a sieve or TEMSE. Later a hand driven WIRE 
MACHINE and then a BOLTER was used. 

However, a change came when STOCK MILLING was practised (buying in grain, for producing 
meal to be stored for Jater sale, rather than dealing with grain brought in by individuals, for their own 
use). The work, then, was carried out in the mill itself, by a wind driven machine. 

A BOLTER consisted of a wooden casing, in which was placed an inclined rotating wooden 
reel. This was covered in a loosely fitting, seamless, woollen bolting cloth, laced up at each end. 
The reel also had a coarse-mesh net, fitted over the top, forming a cone beJow the feed-hopper, but 
was left open at the lower end. 

Meal fed into the hopper had larger foreign matter caught by the net, with the residue being fed 
into the rotating reel. Bars fixed to the casing, were spaced round the reel, leaving a small 
clearance. As the reel rotated, the meal caused the cloth to sag and so strike across the fixed bars, 
knocking the flour through the cloth. The bran and middlings tailed out of the lower, open end. 

The WIRE MACHINE, which replaced it, is similar to a bolter. However, in place of the reel is 
a wooden drum, lined on the inside with wire mesh. A rotary spin.die down the middle of the drum, 
is fitted with brushes to brush the flour through the mesh, allowing the tailings to fall out at the lower 
end. Some machines had a mesh of progressively coarser gauges, to allow for the production of two 
or more grades of flour. 

An intermediate form of flour dresser is the JOG-SCRY, which consists of a number of inclined, 
rectangular sieves. These were fitted with several grades of wire mesh, each coupled together and 
overlapping the one below. They are jolted up and down and the meal, which is fed in at the top end, 

moves down each sieve progressively in tum. It drops through them, graded, to the sacks below. 

CENTRIFUGAL FLOUR-DRESSERS. 

The advent of steam engines and other sources of power, brought machines which were at the 
same time more powerful and portable. As they could be used in the lower reaches of the mill, 
heavier and more elaborate dressers came on the scene. 

The CENTRIFUGAL DRESSER was increasingly to be found in the mill. It consists of an 
enclosed wire mesh, with a rotating spindle inside, and a series of longitudinal blades attached. The 
cylinder rotates slowly in use, while the blades, which pass very close to the inner surface of the 
cylinder, are driven faster. Meal is fed in to the hopper at one end, and the rotating blades fling it 
against the cylinder. 

The cylinder is fitted with an outer skin, either of finer wire-mesh, or a silk cloth (if white flour 
is required). It could be divided into two or more sections, with different grades of mesh covering 
each part. The finer particles of meal pass through the mesh, to be caught within the casing of the 
dresser. They drop to the bottom, where an auger carries the fine flour to an outlet. If more than one 
grade is to be produced, the casing is divided into partitions. The auger is arranged to feed two or 
more grades through successive individual outlets. 

The tailings left within the cylinder, when the flour has been extracted, work to the farther end 
of the cylinder. Here, paddles on the end plate lift and deposit them, to be removed by a short scroll 
to the tailings outlet. In the most elaborate machines, several grades of flour and grist can be 
produced. 

Some other machines to be found in mills include the following: 
SMUTIERS remove the black fungus SMUT that attacks wheat. 
SEPARATORS and SCREENERS remove the dust, grit, straw and chaff from the wheat 

before milling. 
WINNOWERS replaced these and could also remove weed and foreign seed. 
OAT CRUSHERS and BEAN KIBBLERS dealt with various animal feeds. 
GROAT MACHINES remove the husks from groats, or oats passed through a kiln, before 

processing them for porridge. 



eft: 
WIRE MACHINE 

or dressing MEAL to 
roduce FLOUR. 
uter cover removed. 

Bursledon Mill, 
Hampshire. 

Right: 
A WIRE MACHINE, \ 
as above, but with the 
WIRE DRUM removed 
to show the BRUSHES. 

Cat & Fiddle Mill, 
Dale Abbey, Derbyshire. 

FLOUR 
DRESSERS 

Above left & right: Two FLOUR DRESSERS of different pattern, for separating BRAN and MIDDLINGS to produce a single-grade of FLOUR 
from the MEAL. · Mockett's Mill, Polegate, East Sussex. 

Below, left: A CENTRIFUGAL FLOUR DRESSER 
designed to produce two grades of FLOUR. 

Saxted Green Mill, Suffolk. 

Below right: A CENTRIFUGAL FLOUR DRESSER producing 
three grades of FLOUR, as well as POLLARDS and BRAN. 

Maud Foster Mill, Boston, Lincolnshire. 
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Below left: Interior of a CENTRIFUGAL FLOUR DRESSER 
which· can produce different GRADES of flour. Shown are the 
SEPARATORS (5), for producing different grades of flour and 
tailings with the adjustment CORDS (1-3), to alter the g.rades 
while it is working. Maud Foster Mill, Boston, Unco/nshire. 

-~---. --

Below left: A PATENT ROLLER MILL with PORCELAIN ROLLERS 
for producing flour. Whissendine Mill, Rutland 

Right below: A COMBINED PLATE MILL and OAT CRUSHER. 
Maud Foster Mill, Boston, Lincolnshire. 

Below right : A GOLIATH MILL, for grinding animal feeds, 
driven by an electric motor from the floor below, with an 
integral GRAIN BIN which feeds directly into the casing 
holding vertical, SICKLE-DRESSED, COMPOSITION 
STONES. Denver Mill, Norfolk. 


