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5.1 SHAFTS AND SPINDLES
5.1.0 Introduction

Mills have shafts and spindles made of wood or iron. When positioned horizon-
tally they are called shafts and when positioned vertically they are called spind-
les. All mills have a windshajft or a millshaft to which the sails are attached.
Another important shaft is the main shaft, which is not used in all mill types.

Corn mills are equipped, aside from a sackhoist windlass for lifting sacks of
grain and lowering sacks of flour, with one or more quants and stone spindles,
which are part of the pair of millstones (a pair of millstones are also called a ‘run
of stones’).

Polder mills with a water wheel have a main shaft and polder mills with an
Archimedean screw have a screw beam (vijzelbalk).

Oil, paper, paint and snuff mills have a stamps barrel. Sawmills have a crank-
shaft.
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5.1.1  Wind shaft

A wind shaft consists of a poll end, neck and tail. In the first seven centuries of
their existence, mills had wooden wind shafts. Not until the last century did it
become possible to make cast-iron shafts.

a. Wooden wind shaft

Only oak trunks 80 to 90 cm thick were used to make wooden wind shafts. The
square poll end was made of the root-end because there the trunk was thickest
and the wood structure strongest. In the poll end large holes were cut through
which the sail stocks were placed (see Fig. 5.1.1.2). These sail stock holes,
however, would weaken the poll end extremely. That is why the poll end was
reinforced with iron corners and a number of straps. To prevent water from see-
ping into the mill, a deflector was placed round the shaft. This shaft tumed beneath
a construction called the potbox (‘pothok’) which was fixed to the front cowl
(see Fig. 5.1.1.1).

The rounded part of the poll end is the neck, which turns on the neck bearing. To
prevent rapid wear of the wood, iron strips (shins) were inserted in the neck.

The rear of the wind shaft, the tail, was also fitted with these iron strips. The tail
was sometimes also fitted with a so-called iron hood, which was firmly fastened
round it. As a result, the rear surface of the tail was bearing-mounted (zhrust
bearing).
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b. Cast-iron wind shaft

Cast iron has been used since the Middle Ages. Relatively small objects such as
round (cannon) balls and household equipment were cast from iron. At the time
of the industrial revolution in the early nineteenth century, it became possible to
cast large iron objects and construction parts.

The period during which wind shafts were cast was relatively short, lasting until
the beginning of the twentieth century. At that time a large number of second-
hand specimens became available as a result of the demolition of mills. The
reuse of these various wind shafts led to their spread across the country.
However, since the eighties old wind shafts are no longer on hand. That is why
new shafts are now being made for mill reconstruction and renovation. The lar- -
gest shaft manufacturer today is the Hardinxveld Foundry based in Hardinxveld-
Giessendam. ;5.0 © . - . D oa

As has been said, wind shafts are made of cast iron, which is by no means
unbreakable. In a heavy catch of wind, the part of the pole end between the neck
and the brake wheel could break and tumble down along with the sails. The fra-
gility of cast iron also depends on the temperature. In winter, particularly when
it is freezing, the risk of fracture is greater.

On the front part of the pole end, which is usually decorated with a star, is the
knob. The part between the neck and the tail is reinforced around the shaft body
with four ribs. At the brake wheel, these ribs are faced with four filling-in
pieces, which are clamped down with iron straps.
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cast-iron combined poll end and
neck journal
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c. wooden wind shaft with cast-iron combined poll end and neck journal

For completion’s sake, we shall also mention the wooden wind shaft with casr-
iron combined poll end and neck journal.

The combined poll end and neck journal consists of a normal poll end, a neck
and four wings (‘cross-tailed’). It replaced the wooden poll end and the neck,
which were subject to the weather and wear. Of the wooden wind shaft, the tail
and the pin, which were permanently inside the mill, lasted a life time (see Fig.
5.1.1.4).

With the wings the poll end fits into the (old) wooden wind shaft, which for this
purpose was sawn off behind the neck and given the necessary grooves. With
heavy bolts through the shaft and the wings and iron straps around the shaft,
both components formed a single unit. In the Netherlands various mills were
equipped with this device.
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d. Bearing and lubrication

Neck bearing

Wind shafts are supported by bearings in two places, at the neck and the tail pin.
Behind the pole end, beneath the neck, is the neck bearing. This bearing usually
consisted of a block made of a hard limestone: freestone, but other materials
were also used, such as pockwood or a cast-iron or wooden bearing block with a
bronze dish (see Fig. 5.1.1.5).
The neck bearing, which carries a weight of 8 to 9 tons, rests via the stone bed
on the weatherbeam. With this stone bed, which usually consists of a number of
stone bed wedges, wooden blocks and packing boards, the wind shaft is raised to
the required height. Knot-free soft wood is used for the top packing board to
allow the block to ‘settle’ into it. This prevents the block breaking. Due to the
wind shaft’s oblique position, the stone bed is wedge-shaped. The neck bearing
therefore tends to move forwards. This is prevented by the neck bearing board
(or block board), which is anchored to both neck studs with sizeable bolts and
heavy strips. Occasionally, an iron brace is used instead of a block board.
Wooden wedges between the two weather studs keep the neck bearing in place.
Nailed to one of the weather studs is a cheek which prevents the wind shaft from
rolling to the right, particularly during braking and during intense catches of
wind. Right outside the stone board, the wind shaft has a round groove, the water
groove, which prevents rainwater seeping into the mill via the slanted shaft.
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hollowing from 2 or 3 cm In a (new) neck bearing there is a hollowing no more than 2 or 3 cm deep. The
neck of the wind shaft turns in that. This hollowing must be a bit wider than the
good lubrication (lubricating film) neck of the shaft so as to ensure a good lubrication (lubricating film) between

the shaft and the neck bearing.

An highly worn-down neck bearing carries the weight of the wind shaft on an
excessively large surface so that the Jubrication, and more importantly the heat -
removal, stagnates. This may cause the shaft to become so hot that it is set
alight! Even when the shaft is not carried on the full width of the neck bearing
(the neck bearing lies out of place), the shaft may overheat. This can also occur
if there is no or insufficient lubrication with lard. Furthermore, the neck bearing
may break (see Fig. 5.1.1.6).
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Tail bearing

Although the second bearing of the wind shaft, the tail bearing (see Fig 5.1.1.7),
carries less weight (approximately 20%), it too is often made of freestone.

The tail thrust bearing is anchored in the tail beam with wedges. This beam lies
in the same slant in and on the sheers as the wind shaft and can be adjusted in
the horizontal plane in order to:

- set the shaft correctly again after it has sagged due to wind pressure;

- set the shaft exactly in the center of the cap.

- the tail thrust bearing is not hollowed out over its full width. The part that is
not hollowed out serves to take the rearward pressure of the shaft.

Because of the large difference in weight between the neck and the tail pin, the
shaft may tilt during strong gusts of wind on the back of the sails. To prevent
this, a keep has been fixed over the tail pin to the tail beam. During heavy bra-
king too, the tail pin can move upwards or sidewards.

For the same reason as described for the neck bearing, the tail pin could also
overheat from friction. A dry or worn bearing is heralded by loud screeches.

Lubrication

The bearings are lubricated with molten or non-molten lard (not salted!).

5.1.2  Main spindle

All upper winders, wip mills and spider mills have a main spindle. This vertical-

ly-positioned spindle serves to transmit the rotation of the sails via cog wheels
(or cog wheels and pinions) to the machinery placed lower in the mill.
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Machinery in the winding part of mill types such as post mills and paltrok mills
directly drive the tail wheel without use of a main spindle. And the machinery of
tjasker mills, the tun with archimedean screw, is located on the mill shaft.

The main spindle is at the heart of the mill, because the cap with the brake wheel
must be capable of being winded around the wallower. In each position of the
cap, the brake wheel must be capable of taking along the wallower or the disc
wheel.

For purposes of setting the main spindle correctly, the sprattle beam, which con-
tains the spindle’s top bearing, is adjustable.

Bearing and lubrication

The upper bearing of the main spindle, the ‘crown’ or the pintle, consists of a
steel peg with four wings which fit in the spindle. In the center of the sprattle
beam a rectangular space has been cut to hold two lignum vitae or bronze nuts.
Between these two nuts, which have a half-round indentation on one side, the
pintle turns (see Fig. 5.1. 2.1). This part of the bearing is also called ‘gluz-box’.

The nuts are enclosed by the gate door, which is fixed to the sprattle beam with
two clamps and wedges or with bolts. The rearward pressure of the top bearing
on the lock plate is partly taken by one or two gate poles. These gate poles are
clamped between the gate door and the tail beam. A clamp rope with clamp-
wood (toggle) between both poles keeps them in place (see Fig. 5.1.2.2).







