BELLS AND
BELL-RINGING

There are many types of bells, some are listed
below. Can you think of any others?
•
•
•
•
•
•

Hand bell
Bicycle bell
Door bell
Alarm bell
School bell
Church bell

The study of bells is called
Campanology
Our English word is derived from the Latin word campana,
"bell"; and the Greek word -λογία, -logia “study”).
It includes the technology of bells – how they are cast,
tuned and sounded – as well as the history, methods, and
traditions of bell-ringing as an art.

Today we are going to take a look into the world
of church bells and especially the ancient practice
of change ringing.
There are
three
principal
ways that
bells are
hung and
used in
churches.

• They can be ‘hung dead and struck with a mallet or hammer.
• They can be fixed on an axle so that they can swing through an
arc and chime.
• They can be attached to a wheel so that they are able to swing
through a full circle.
The heaviest known bell, cast in 1484 weighed 300
tons. Known as The Great Bell of Dhammazedi it
was ‘hung dead’ at the Shwedagon Pagoda,
Yangon, Myanmar. It remained there until 1602
when it was lost in the Yangon river while being
stolen by a Portuguese warlord. It still lies in the
river but is under 25 metres of silt.

Church Bells
Church bells are made in a bell foundry.
The bells are cast from molten metal in
specially prepared moulds. The basic
method has been handed down over
several centuries. The picture on the right
shows a panel of the Bell Founder's
Window In York Minster. It depicts the
founder forming a wax 'false bell', in the
exact shape of the bell he is going to cast.
When the mould is completed, the wax
will be melted out leaving a space into
which the molten bell metal can be
poured.

A typical church bell is shown in the photo below with the different parts
labelled. The example shown was cast in the early 14th century.

The making of a bell
Nowadays the mould for the bell is formed in two parts. The
inner part is called the core and the outer part the cope. When
the two parts are put together the space (void) between them is
filled with molten bell metal.

Bell mould recipe, ingredients
and tools

The manner in which church bells are manufactured in
England has changed very little over the last thousand
years. The moulds are made out of a traditional
moulding loam consisting mainly of a mixture of clay,
cow dung and horse hair.
The ingredients are carefully mixed together to form a
fairly stiff 'mud pie' which can be built up into the
required shape.

Making the mould – the core

Starting to build the core

Using the strickle to refine the shape of
the core

The 'core', or inner mould, is built up in layers on a metal base plate and contoured to the bell's profile using a
metal plate, known as a 'strickle', shaped to the required profile of the bell. The strickle is revolved around the
mould, paring off excess loam and shaping it to the required profile. The mould is then placed in a drying oven to
bake hard. It is vital that no moisture remains in the moulding material at the time of casting.

Making the mould – the cope
The casing for
the cope

The casing being
lined with the
loam

The nearly
finished core;
the cope ready
for smoothing

As with the core, moulding loam is
built up on the inside of the cope to
form the shape required. In order to
achieve a fine, smooth finish to the
moulds, the final layer of loam is
applied as a wet slurry. The final layer
of mould is coated in graphite (this
prevents the molten metal from
burning the moulding loam). The
moulds are baked hard in an oven.

Assembly of the complete mould and casting
Assembling
cope and
core
Casting the bell

Once both moulds are thoroughly dry and hard, the cope is
inverted (thus the necessity for the holes for the loam to key
to!) and carefully lowered over the core. It is important that
the bell founder ensures the cope sits absolutely centrally over
the core to ensure that the bell is of concentric shape. The
metal is poured into a hole at the top of the mould and gases
formed are allowed to escape through a further hole. Cooling is
carefully controlled to prevent stresses within the metal which
could lead to future cracking. Large bells can require up to a
week to cool.

Methods of fixing bells for use
There are three principal ways of hanging
bells :
1. Fixed in position and struck by a hammer
(hung dead)
2. Bells sounded by means of swinging.
‘Swing-chiming‘ is the simplest method
of doing this. The bell is attached to a
beam (headstock) which is pivoted at
each end . A lever with a rope attached is
bolted to this beam. Pulling the rope
causes the bell to rock from side to side
causing a free-swinging clapper
suspended inside the to strike it.
3. Attached to a headstock and wheel
enabling the bell to be turned through
360° (Full circle ringing). This is the
method we shall be studying in more
detail later.

Pictured on the left is ‘Bell
Harry’ at Canterbury Cathedral.
It is hung 'dead', that is, unable
to swing, and is sounded by
means of an electro-magnetic
hammer.
The bell pictured to the right is
hung for ‘swing chiming’. Bells
that are sounded by means of
swinging, produce a much richer
and louder tone.

Shown left is a bell hung
for ‘full circle’ ringing. It
is shown in motion.

Sets of bells ‘hung dead’ can be mounted in a
frame and rung manually by hitting with hammers
either manually or mechanically to play tunes.
A carillon is a musical instrument that is typically housed in the bell tower of a church or
municipal building. The instrument consists of at least 23 bells which are played to produce a
melody. A traditional manual carillon is played by striking a keyboard. The stick-like keys ,
which are called batons, are struck with the fists and these keys mechanically activate levers
and wires that connect to metal hammers that strike the inside of the bells

Carillon bells

Carillon keyboard

Heavy Bells struck by clocks are usually ‘hung
dead’ and struck by a hammer linked to the clock
mechanism.
One famous example
of a heavy clock bell
is ‘Big Ben’ It is the
heaviest of the bells,
in the Westminster
Tower of the Houses
of Parliament and
weighs 13 ½ tons

Note the striking hammer on the left of the bell.

Bells that can be Swung and Chimed
This system of sounding bells is
the predominant method used in
churches and public buildings
across mainland Europe.

The sound you are hearing is of
the bells being ‘swing chimed’
at Notre Dame Cathedral in
Paris, France.

Bell tower in Kotor, Montenegro

‘Full Circle’ Bells and the Art of ‘Change
Ringing’
The art of ‘change ringing’
necessitates that the bells are
rigged to swing freely for
slightly more than one
revolution. In order to do
this the bell is fixed to a
beam (headstock) at one end
of which is fixed a wheel.
The centre of the wheel is in
line with the axle. By
rotating this wheel through
360° the bell also rotates by
the same amount.

In the above diagrams the bell is shown in the ‘down’ or ‘rest’
position. Note also how the rope is partially wound around the
wheel then fed through a hole (garter hole) at about 20° from
the top before being tied to the top the wheel struts.

This system of ringing seems to have evolved in England after the
Reformation in 1547, but developed fully during the 17th and early
18th centuries. The bell's mechanism, being on a wheel, allows it to
rotate 360 degrees and also provides the ringer with a high degree
of control over when the bell strikes. This permits the ringers to ring
a set of bells accurately in a sequence of predetermined orders known as 'change ringing'.
The photo above
shows a ‘full circle’
in the down (rest)
position. That below
shows the bell in
motion

First the bells have to be rung 'up', The rope is attached to the
wheel in such a way that pulling the rope causes the bell to swing.
With successive pulls the angle of is swing gradually increased
until the bell is swinging full circle and it can be balanced mouth
upwards on the stay – this is known as being 'set’.
For the bell ringers, they must pull the bell at each 'stroke' to make
it rotate again for another full circle swing. Each time the bell
ringer pulls the rope the bell swings and sounds.
In Change Ringing, it is possible for the bell ringers to adjust the
time at which they pull their rope to control the speed of striking to
produce the pattern of changes.

Change Ringing
The animation on the right demonstrates the action of a bell
being rung ‘full circle’. Note how the rope winds around the
wheel for only a short distance on one stroke (handstroke)
and a much longer distance at the other stroke (backstroke)
Bells being rung in their ascending order (1,2,3,4,5… )
with the sequence being repeated after the last bell has rung
is referred to as ringing 'Rounds‘. This can be represented
numerically for six bells as shown below:
1,2,3,4 ,5,6 – 1,2,3,4 ,5,6 – 1,2,3,4,5,6 – etc.
Ringing rounds can become monotonous after a while so
bell-ringers change the order in which the bells are rung thus
changing the sound produced. Because of the physical
constraints of the bell's mechanism, each bell can only be
moved one place at a time in the sequence. By swapping the
adjacent pairs of bells in rounds on six (1-2, 3-4, 5-6), a
different sequence is created (2,1,4,3,6,5)

Swapping the pairs back again would result in a return to
rounds. Therefore, to create a new order, the bells sounding first
and last in the sequence remain ringing in the same positions
and the two middle pairs are swapped instead. This gives us the
order 2,4,1,6,3,5.
In the next change we go back to swapping the first and last
pairs of bells and this gives the order 4,2,6,1,5,3. By repeating
these alternate pair changes we eventually come back to rounds.
This is method of changing the order is called “hunting” and the
complete cycle “Plain Hunt” on 6 bells. There are twelve order
changes before returning to rounds as depicted in the figure on
the left.
Plain Hunt can be rung on any number of bells. The different
numbers of bells in church towers are referred to by names e.g. 4
bells – Minimus, 5 bells – Doubles, 6 bells – Minor.
Hence, Plain Hunt on five bells is referred to as Plain Hunt
Doubles and on 6 bells as Plain Hunt Minor.

