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BELLS AND BELL-HANGING

Bells are the loudest of musical instruments. They are capable of arousing strong emotions and their sound is deeply rooted in many cultures around the world. In England and some other parts of the English-speaking world the unique sound of English-style ringing, especially change ringing, is embedded in the public consciousness. The bells do not ‘play tunes’, nor do they strike randomly as they do in many places. They sound in ordered sequences, which continually change to create a captivating soundscape. This unique style of ringing is made possible by the special way the bells are hung, so let us start by looking at ‘how’ ringing works.

FULL-CIRCLE RINGING

Bells can be fixed mouth down and struck by a hammer or clapper as they are in clocks and carillons (where the clappers are operated from a clavier), or they can be ‘chimed’ (swung through a small arc with the clapper swinging inside the bell), but English-style ringing is much more dynamic with the bells swinging full circle – mouth up to mouth up. The clapper strikes the bell hard at the end of each swing, alternately on each side. Ringing in this way means that the timing can be controlled very accurately. When the bell is swinging nearly full circle, making it swing a little higher makes it swing more slowly and letting it swing less high makes it swing more quickly. This is what makes it easy to ring bells in orderly sequences, and to vary the order continually – the essence of change ringing.
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The bells of St Magnus the Martyr, London, viewed from above.
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Fig. 1: Bells hung for full-circle ringing with typical fittings: traditional timber headstock (left); modern metal headstock (right).



Each bell is mounted on a headstock with bearings so that it can turn freely. A wheel is attached to the headstock and around it passes the rope that runs down to the ringing room below. Also on the headstock is a stay that allows the bell to rest mouth up just beyond the balance point when it is not being rung.

In English-style ringing the rope is the ringer’s only contact with the bell apart from hearing it. The ringer feels what the bell is doing and judges how far to let the rope rise, and when and how much force to apply to make the bell strike at the right time. The rope winds in opposite ways around the wheel at each end of the swing (‘backstroke’ and ‘handstroke’). The rope includes a tufted woollen portion, the ‘sally’, for the ringer to grip when not holding the tail end (see Fig. 3).
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Fig. 2: The position of bell, clapper, stay, slider and rope when the bell is up – set at handstroke (left) and set at backstroke (right) – compared with when the bell is down (centre).
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Fig. 3: The rope wraps a long way over the wheel at backstroke and a short way under the wheel at handstroke, so the ringer holds the rope end at backstroke but at handstroke holds the sally with the spare rope hanging below the hands.



Once a bell is swinging full circle it takes relatively little effort to sustain it. Typical bells weigh between a quarter and three-quarters of a ton – some lighter, some much heavier. The number of bells in a ring can vary. Each has a different note in a diatonic scale, with the bells generally getting heavier down the scale and with the ropes falling more or less in a circle, in order. Over five hundred towers have a ringing bell heavier than a ton, with the heaviest (over four tons) at Liverpool Anglican Cathedral. Ringing on heavier rings of bells is generally slower because they naturally turn more slowly.

Raising a bell from the safe mouth-down position to the ‘up’ position ready for ringing takes significant effort to swing it progressively higher until it is swinging full circle and ready to be ‘set’ (rested against the stay). Heavy bells take longer and may need more than one person to do this. Such bells are often left up rather than being lowered between sessions.

MAKING BELLS

The Chinese were casting metal bells around 2000 BC but they varied in shape, without the lip of modern bells. Early metal bells in Europe were made by bending a sheet of metal into a shape like a cow bell, but by the fourth or fifth century large bells were being cast. Molten bronze at about 870°C was (and still is) poured into moulds made for each specific bell.
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Fig. 4: Three stages in making a bell mould: forming the core; forming the outer; the completed mould.



Historically bells were cast using the lost-wax process in which a solid mould surrounds a wax model of the bell that is then melted out to leave a bell-shaped cavity. The method now used for casting British bells, where the cavity is formed without a wax model, dates from the mid nineteenth century. A core is built of brick on a metal base plate and covered with loam (a mixture of sand, clay, straw, horse manure and animal hair). The outer shape is then built inside a large iron casing called a cope, also using loam. The fibrous content binds the loam together and burns away to create microscopic tubes for air to escape when the metal is poured in.

The profiles of both parts are accurately formed using a strickle – a board shaped like the profile of the bell to be cast, which is rotated around the mould to create the circular profile. The loam is gradually built up by hand, with the strickle skimming off any excess or showing where more is needed.
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Casting a bell. At the Whitechapel Bell Foundry the founder supervises the pouring of molten metal from the crucible into the mould.



The moulds are dried in an oven and coated with graphite to give a high finish. The inscriptions and decoration are formed by pressing appropriate letters and patterns into the inside of the outer mould before final drying. This forms a raised pattern on the bell when cast.
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Oak leaves and acorns around the inscription band of the tenor bell at Wokingham (also known as Oakingham in the eighteenth century), made in 1703 by Samuel Knight.



The two parts are aligned and clamped together to form a cavity the size and shape of the bell, with vents and a basin to pour in the metal. Large moulds are buried in a pit to take the weight of the metal and ensure even cooling, which takes several days. After cooling the moulds are broken away to release the bells. The metal copes and baseplates can be reused but the actual moulds have to be discarded.

Bronze, an alloy of 77 per cent copper and 23 per cent tin, is an ideal material to use. Harder and more elastic than either metal alone, it is resonant enough to vibrate with a strong clear sound when struck but also tough enough not to break from continual pounding by the clapper.

A bell vibrates in many different ways at once, and the sound contains many different ‘partial frequencies’. Over the centuries founders evolved the shape and thickness of bells by trial and error to produce an acceptable sound but the result could be unpredictable – some bells didn’t have quite the intended note and some had a poor tone. The founder could alter a bell’s note a little by ‘chip tuning’, removing pieces of metal
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