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Chapter 6. The corn mill

This chapter has been prepared in cooperation with D.J. Abelskamp, author of
the books Zingende stenen (“Singing stones”) and Rond zingende stenen
(“Round singing stones”).
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6.0 INTRODUCTION

Corn grains are hard to consume without treatment. They must be broken open
and crushed in order to improve the digestibility of the nutrients. The grinding of
the grain also allows the flour to be made into bread or cake.

Millstones have been used to grind grain since prehistoric times. In the long
history of grinding corn grain into flour, millstones developed from a hand-
operated rubbing stone, via the quern, to the millstones as we know them.

The water mill was invented in the Roman period and dates back from before
the Christian era. It was introduced in Holland in the eighth and ninth century.
Grinding with wind power began to be used in Holland five hundred years later,
in the thirteenth century, with the advent of the post mill.

Via tower mills (around 1400) and wip mills (which were not only used to drain
polders but were also fitted as corn mills) the upper winders developed (between
1550 and 1650). The demand for increased production and more space was of
great significance in this development.

The grinding equipment itself has remained unchanged over the last two
thousand years. It consists of two flat stones, of which the bottom one, the bed
stone, stays stationary and the top one, the runner, rotates.
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6.1  MILL FLOORS

In upper winders the highest floor is located directly under the cap and is there-
fore called cap floor. Located beneath the cap floor is the sack hoist floor. The
sack hoist is used to lift or lower the grist (see 6.7).

The millstones are located on the stone floor beneath the sack hoist floor. The
great spur wheel and the quants with their pinions are also located on the stone
floor (see 6.3 and 6.6.1).

Beneath that is the meal floor. This floor is the miller’s most important working
area. Here he operates the millstones and processes the milled grain. The lighte-
ring gear of one or more millstone is suspended from the ceiling of this floor
(see 6.4).

In most mills the stage or the top of the mound is at the level of the meal floor.
From there the miller can directly reach the brake rope.

6.2  GEARING

During the first centuries of their existence, post mills were equipped with only

one pair of millstones (also called: a run of stones). Not until the second half of
the seventeenth century was a second pair of millstones introduced. These mill-

stones were directly driven by the brake wheel.

The transmission of the operation of the brake wheel to the stone nut (see 6.3.1)
is therefore simple and offer little opportunity to give the runner a high speed.
That’s why post mills have a relatively large brake wheel and a small stone nut.
In this way, the runner acquires a reasonable speed.

The advent of the main shaft and the great spur wheel made it possible to locate
the milling operation a few floors beneath the cap floor. This made it possible to
increase the number of millstones and also to improve the transmission ratio.
The total acceleration from brake wheel to runner usually varies between 1:5.5
and 1:7. This means that the runner revolves roughly six times relative to one
revolution of the brake wheel. ,
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6.3  DRIVE

6.3.1 Quant and staves wheel

quants There are two types of quants: one with a continuous iron shaft, the quan with
pintle, crotch pole wooden lining, and a wooden shaft with separate pintle and crorch pole.

The wooden shaft is fitted with iron strips (see Fig. 6.3.1.1). The upper end is
the pintle and the lower end the crotch pole. This meshes into the rhynd (see
6.3.3) and drives the runner. When the quant is removed, it must be raised at a
right angle or otherwise the crotch may break.
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The pintle of the quant rotates in a wooden or bronze bearing enclosed in a

chamber, sprattle beam chamber embedded in the sprattle beam. This bearing usually consists of two
working side glut, parts: the working side glut and the pressure side glut. The latter is sometimes
pressure side glut made of pockwood, sometimes of bronze. When the pressure side glut is
bow removed, the spindle can be pushed into the bow, causing the quant to be put off

its works. By then replacing the pressure side glut, the miller prevents the quant
from sliding back into its works (see Fig. 6.3.1.2 and 6.3.1.3).
A second way to remove the quant from its works is to fit the sprattle beam with
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a pivot point on the one side and a lever on the other the sprattle beam is then
called ‘swing beam’ (zwaaibalk). The lever can be used to lift the quant from the
great spur wheel. There are, however, other bearing types.

The stone nut or the stone disc wheel is wedged round the square wooden part of
the quant. Because the quant moves up and down when the miller lifts or lowers
the runner during the milling process (see 6.6), a staves wheel is better suited as
a drive for the stones than a cog wheel. Furthermore, the quant gradually sags
over time because the stones are subject to wear, causing the rhynd, and hence
the quant, to slowly drop. On the other hand, the cogs of the great spur wheel
continue to mesh well with the staves of the stone nut.

6.3.2  Stone spindle and accessories

The stone spindle carries the runner via the rhynd. On the underside the stone
spindle ends in a gudgeon, which rests in a gudgeon pot. The gudgeon pot rests
in the pillow block, which lies on the bridge tree.

In order to be able to adjust the stone spindle precisely in a vertical position, the
pillow block can be adjusted in the horizontal plane on the bridge tree by means
of pull and push wedges. The gudgeon is lubricated with rape oil or not-too-thin
engine oil. Over the pot lie two half covers to prevent dust from entering the
bearing. On top of the stone spindle is a nib. The thynd rests on this.

Under the nib the stone spindle has a thickening, the neck. The neck revolves in
the bearing box, the wooden or iron bearing in the eye of the bed stone (see
6.6.1). The bearing box keeps the stone spindle exactly vertical by means of
three pockwood gluts (or brasses) and grease wedges. '

Between the gluts or brasses in the iron bearing box are grease chambers for the
neck of the stone spindle.
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6.3.3 Rhynd

The stone spindle carries the runner via the rhynd, a strong iron construction.
The crotch of the quant meshes into the upper part of the rind. The are two types
of rhynds: the fixed rhynd and the balance rhynd (see Fig. 6.3.3.1 and 2).

The fixed rhynd (or cross bar) fits exactly in the nib of the stone spindle. The
rhynd has two, three or four ends, the branches. These are cast or wedged into
the eye of the runner. Rhynd and runner therefore are a single unit. To allow the
runner to lower exactly parallel over the bed stone, the fixed rhynd must be
mounted very accurately into the runner.

The are several types of balance rhynds. The most common one is the gimbal
rhynd, which consists of an inner and an outer rhynd. The inner rhynd rests on
the nib of the stone spindle and is driven by the crotch pole. The inner rhynd has
two round trunnions lying opposite each other. The outer rhynd rests loosely on
them to allow it to tip over.

At an angle to the trunnions of the inner rhynd, the outer rhynd has two trun-

nions as well. These carry the runner via two iron or bronze liners (‘rhynd
shoes’), leaded into the recesses in the eye of the runner stone.




142

™~

A

|

1




143

BASIC TRAINING FOR YOLUNTARY MILLERS




144

hanger

tentering rod
lift tenter

cross bridge

6.4  TENTERING GEAR

6.4.1 Hursting frame

The construction that moves the quant, the rhynd and the stone spindle is called
the hursting frame. The adjustable pillow block with the gudgeon pot in which
the quant is positioned, rests on the bridge tree.
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The bridge tree hinges on one end in a hanger which is attached to the floor
beams of the stone floor. The other end moves in a vertical plane within a
wooden frame. This frame prevents the bridge tree moving sidewards. With this
same end the bridge tree is suspended via an iron rod, the tentering rod, from the
short arm of the lever, the so-called lift tenter. Around the end of the long arm of
the lift tenter hangs a rope which is fastened on one end to the floor or a floor
beam and on the other end is fitted with a counterweight on the meal floor.
When the counterweight is pulled down, the bridge tree rises via the lift tenter,
thus creating more space between the bed stone and the runner. On the other
hand, when the counterweight is pulled up, the bridge tree descends via the lift
tenter, thus decreasing the space between the both stones (see 6.6). In another,
often used construction there is a second lever, the cross bridge, between the
bridge tree and the lift tenter. This construction is used for even finer adjustment
of the space between the bed stone and the runner.
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Instead of a rope around the lift tenter, a leather strap with a pole, the so-called

tentering pole, is also often used.

tentering pole
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6.5  GRAIN SUPPLY AND FLOUR REMOVAL
6.5.1  Grain supply

Several millimetres below the surface of the bed stone, a wooden ring, the skir-
ting board, has been mounted round the bed stone. A tun (also called: fatt, var,
case, casing, hurstle, box, crib or hoop), usually made of wood and enclosing
the runner, rests on this board.

The tun is covered by tun covers. The horse is attached to the wall of the tun.
Both beams of the horse extend diagonally downwards and taper towards each
other. The hopper rests on the highest part of the horse. Grain is fed into the
hopper. Under the hopper hangs the shoe, feed shoe or slipper, a wooden chute
which becomes smaller towards the center of the tun. The shoe terminates above
the eye of the stone (see 6.6.1) in the middle of the runner. A small beam, the
shaker arm, has been mounted against one of the sides of the shoe. The shaker
arm continues until it is past the crotch pole of the quant.

Via a spattle, (also called: sliding gate, shutter, damper or gate) in the hopper
the grain slides into the feed shoe.

The grain supply from the shoe to the stones is also regulated. In the first place,
the slope of the shoe can be adjusted by means of the crest and the tendon. In the
second place the supply is regulated by the shaking movement of the shoe. This
shaking movement is produced by the shaker arm.

When it starts turning, a square crotch pole will send a jolt to the shoe feed. If
the crotch pole is round, the jolt is produced by a number of hardwood laths or
metal strips, the so-called agitators, mounted round the crotch pole. The jolt
causes the grain to fall from the shoe into the eye of the runner. The faster the
mill revolves, the more grain falls into the eye of the runner.
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The tun usually consists of three or four parts so that it can be removed easily.

A sack trestle (or sack bench) is often placed next to the hopper. A sack of grain
can be placed on the trestle before it is emptied into the hopper.

6.5.2  Flour removal

There is a space of about 5 centimeters between the runner and the tun. When it
leaves the millstones, the flour falls into this space, the bottom of which is for-
med by the skirting board. There is a hole in the skirting board. This hole provi-
des access to the mealchute. The flour is driven towards the hole by the air cur-
rent generated by the revolving runner. However, this air current is not strong
enough to feed all the flour into the meal chute. The flour that remains behind
would then lie there for a long time and, due to condensation, eventually form a
rotting cake on the skirting board, in which moreover insects could build their
nests.
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That's why a so-called tag has been attached to the runner. It pushes the flour

into the direction of the outlet and thus prevents the formation of a flour cake.

The use of a tag, however, does not mean that the miller should not regularly
clean the space between the wall of the tun and the runner.

The flour that falls into the meal chute then enters the meal spout, a long tape-
ring wooden container which is partly covered by laths. The dust cover, a piece
of linen or sail cloth, hangs in front of the outlet to restrict the collection of dust.

The sack, in which the flour is eventually poured, hangs on two hooks on the
lower part of the meal spout. The sack is kept open by a third hook which is atta-
ched to a rope running over a roller and, on the other end of which, a counter- .
weight is attached.

The outlet of the meal spout can be closed with a slide (or partition). This per-
mits the flour supply to the sack to be halted. This is necessary when the flour
sack is full and the miller must remove it and replace it with an empty sack.
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6.6  GRINDING PROCESS

Millstones operate by means of pressure, cutting power and motion. The grin-
ding surface of the bed stone must be completely flat, whereas the inner part of
the grinding surface of the runner must be slightly hollow. In miller’s terms this
is called a poor stone. Such a stone is said to have ‘swallow’. A flat runner is
called a rich stone.

A dress (see Fig. 6.6.2) must be applied to the grinding surface of both the bed
stone and the runner. The purpose of the dress is threefold:

a. to increase the cutting power;

b. to attract cooling air for the meal between the stones;

c. to transport grist and meal.

The inner part of the grinding surface, where the space between the stones is lar-
gest, serves to distribute the grist. The central part, where the space between the
stones becomes narrower, serves to break the grist. And the outer part, where the
stones come closest to each other, serves to reduce the grist to meal.

When the mill is turning slowly, the jolt transmitted by the quant to the feed
shoe is slight. As a result, little grain is delivered between the stones so that
grinding it is easier. If the mill is turning faster, first of all more grain is deliver-
ed between the stones and, secondly, the grain is transported much swifter from
between the stones due to the runner turning faster. This produces a flour that is
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too rough in quality, because, due to the larger amount of grain, the pressure on

each corn grain is reduced. To prevent this, the miller must intervene.

Using the tentering rope and the tentering lever, he slightly lowers the runner so

that the space between both stones becomes smaller and the pressure greater.

The grain will now be ground in the desired manner.

If the speed of the runner decreases again, the miller will increase the distance

between the stones slightly. This action performed by the miller-decreasing and
tentering increasing the space between the millstones—is called tentering.

This helps him guarantee that the fineness of the flour remains constant, because

that is what the baker demands from him: a product of consistent quality.

6.6.1 Millstones

Natural stone which is sufficiently rough and has an open structure (has a natur-
al cutting power) is suited to be used as a millstone. There is, for example,

Cullin stone Cullin stone, which comes from the Eifel region and is volcanic in origin (solid
blue black tufa). Cullen stone is fairly soft and excellent for grinding wheat and
French burr stone rye. A second important type of stone is French burr stone. This is composed of

pieces of freshwater quartz. It is very hard and also suited for grinding wheat.

artificial stones Aside from natural stone, artificial stones (or composition stones) are also
grinding layer, ballast layer manufactured. They consist of a grinding and a ballast layer (see 6.6.1.2). The
grinding layer is composed of pieces of natural stone (emery, flint, burr, quartz)
massive artificial stone which have been hardened in a vat together with a liquid binder and made into a

grinding stone. This type of stone is called a massive artificial stone, because its
surface has a uniform composition (see Fig. 6.6.1.1).

artificial stone with a sofft furrow In addition to massive artificial stone, there is artificial stone with a soft furrow.
Sfurrow This makes dressing (sharpening) easier. The furrow, which is the part that must
land be dressed, is made of a softer stone type than the land, which must remain and

is made of a harder material (see 6.6.2).
A new runner is about 40 cm thick and a new bed stone about 30 cm.

‘seventeens’ and ‘sixteens’ The most common stones have a diameter of 1.50 m and 1.40 m, called ‘seven-
teens’ and ‘sixteens’. These terms are based on old circumference lengths in
Amsterdam feet. A sixteen millstone therefore has a diameter of 1.40 mand a
circumference of 16 (Amsterdam) feet.

A new ‘sixteen’ runner of Cullin stone weighs around 1,200 kg and a new’ six-
teen’ bed stone around 900 kg.
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The stones are worn down during grinding, and partly because they must be
dressed again and again, become thinner and less heavy. A worn runner weighs
too little and therefore cannot exert enough grinding pressure. It can, however,
still be used as a bed stone.




