High and Low
The pitch of the sound from an organ pipe depends upon its length. Low notes come from
long pipes. High notes come from short pipes.

♪

The picture shows just 6 pipes. How many should there be altogether for all the keys?

Ollie can count a whole octave!

The picture shows the names of the notes on the white keys. Notice how the 6 pipes shown
give notes called ‘C’. To play all the white notes from one ‘C’ to the next, you need 8 pipes.

♪ What is the main difference in the sound given by these six pipes?
♪

Why do we say that the notes from these pipes are ‘an octave apart?

♪

Try humming a note and then another, an octave higher or lower.

For a pipe to sound an octave higher, the length of the pipe from the mouth to the top has to
be half as much. For the longest pipe this length is 8 feet.

♪

Write down the lengths of each of the other pipes in feet.

♪

If 1 foot = 30 centimetres, write down the lengths of the pipes in centimetres.
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A complete set of pipes is called a rank. It is normal
for organs to have several ranks which can be played
from one keyboard (manual).

♪ How many ranks of pipes can you see in this photo?
A rank starting with 8 feet for the lowest note gives
sounds at normal pitch. Notice that most of the pipes
in the photo are much shorter. For some ranks the
longest pipe is only 4 feet or 2 feet or even 1 foot.
When this is so, the whole rank sounds higher in pitch.
Compared with an 8 ft rank:-

♪ How many octaves higher does a 4 ft rank sound?
♪ How many octaves higher does a 2 ft rank sound?
♪ Some ranks start with a 16 ft pipe.

How does this

type of rank sound?
Most organs have a 16ft rank for the pedals giving a deep bass sound.
On the console, the length of the longest pipe is shown on the stop
knob. The stops allow the organist to select different combinations
of ranks at different pitches. By combining a few stops you can make
a variety of new sounds.

♪ How many combinations can you make from 8ft, 4ft and 2ft stops?
Some stops give a sound which is in between octaves. For example,
the Twelfth sounds at a pitch twelve notes above a normal 8ft stop.

♪ What is the length of the bottom note for the Twelfth?
♪ In the photo, find a stop which sounds an octave below the Twelfth.
♪ What is the length of its bottom note pipe?
This photo shows the inside of one
of the largest organs in the world
which has a total of 28,000 pipes.

♪ Can you think of a reason for the
smallest pipes being placed in the
middle?

♪ What effect would the man in the
photo hear if you played each
note, one at a time, starting from
the lowest note and finishing at
the top?
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Organ Tones
The organ can make so many different types of sound, it can be used in a wide variety of
ways from joyful celebrations to sad occasions. Here are some words describing organ
sounds:
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Choose some of the above words to describe the sort of musical sounds you would expect

to hear at the following events:
CAROL SINGING _________________

_________________

_________________

WEDDING

_________________

_________________

_________________

MEMORIAL SERVICE ______________

_________________

_________________

CORONATION

_________________

_________________

_________________

There are two main ways in which organs can make different sounds:
1. By choosing a rank of pipes with a certain tone.
2. By combining two or more ranks of pipes of different tones or pitch.
Pipe tone:
The type of sound tone made by a pipe depends mainly upon its shape and material. Some
pipes are made of wood, others are made of metal.

♪ In the photo, how many ranks of pipes
are made of wood and how many of metal?

♪ What types of metal are used for
making organ pipes?

♪ Describe the different shapes of pipe
in the photo.
The pressure and speed of the air
entering a pipe also affect the tone, so
altogether an organ builder has many
ways of controlling the sound made by a
pipe. With different designs of pipes,
you can make a great variety of tones:
soft, loud, bright, mellow and many more.
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This photo shows the different
shapes of pipe you are most
likely to find in an organ.
Wooden pipes are used to make
sweet, softer sounds. If the
pipe is fat, it makes a mellow
sound compared with a thinner
pipe which tends to be brighter.
The wooden pipes with a stopper
in the end make a note which is
an octave lower than normal.
This helps to save space, since
the pipes only need to be half
the normal length.
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Metal pipes tend to make louder sounds. The thinner they are then the brighter they sound.
The fatter pipes have a bolder tone.
Some pipes do not have a mouth for making the sound. Instead they have a metal reed
hidden inside the foot of the pipe. As the air makes the reed to vibrate, the pipe makes a
very strong sound which sometimes can be very loud indeed.

♪ Try to match a pipe number in the photo to each of the following descriptions:
OPEN DIAPASON Bold rich tone

FLUTE Sweet tone

VIOLA ‘String’ tone

TRUMPET Sharp loud tone

Combining pipes to make new sounds
When two pipes are made to sound at the same time, the sounds combine to
produce a new tone. It’s a bit like mixing colours to make new colours. Just
two pipes are enough to create new tones. The player must select stops so
that two or more ranks of pipes sound together. There are various ways of
doing this; one is to choose extra stops at the same pitch, the other is to
choose extra stops that sound an octave higher, or two octaves higher or at
some other pitch. (See worksheet 1 for more on ranks at different pitches.)
Usually, you must have at least one 8 foot stop at normal pitch. Then you can
add a 4 foot or a 2 foot or 22/3 foot stop or all of them.

♪ Work out how many combinations you can make from the four stops shown.
♪ What combination would you use for accompanying lots of people singing a
hymn?
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Pipe Families
An organ with about 16 stops usually has more than 1000 pipes. A cathedral organ may have
10,000 pipes. However large or small an organ is, its pipes may be grouped into five main
families. DIAPASONS, FLUTES, STRINGS, MIXTURES AND REEDS. Examples of each
family are shown below:

MIXTURE family

REED family

DIAPASON family

Each pipe has a metal
vibrator in its foot. The
tone is sharp, clear and loud.

These pipes are usually at
the front of the organ.
The tone is bold and full.

There are 3 ranks of
pipes here. They are
pitched high and sound
very bright.

FLUTE family
The pipes are often made
with wood and have a
stopper in the top. The
tone is sweet and mellow.

STRING family
These pipes are very
narrow giving a ‘thin’ clear
tone. They tend not to be
very loud.
What’s in a name?
In a human family, brothers and sisters have different first names but the same surname. In
a similar way each rank of pipes has a special name which is shown on its stop on the console.

♪

Arrange the following stop names into the five families. The colours should help you.

Bassoon, Bourdon, Clarinet, Claribel Flute, Clarion, Cornopean, Cymbale, Cremona, Double
Diapason, Fifteenth, Gamba, Harmonic Flute, Hohl Flute, Oboe, Nazard, Open Diapason,
Posaune, Principal, Rohr Flute, Salicional, Sesquialtera, Suabe Flute, Sharp Mixture,
Tierce, Trumpet, Trombone, Twelfth,Tuba, Violone, Vox Humana, Voix Celeste
Exploring a pipe organ with CATO - 3 Pipe Families

An organ is usually divided into sections, each with
its own manual (keyboard). The Great Organ is
played from one manual, the Swell Organ is played
from a second manual and the Pedal Organ is played
by the feet from the pedalboard.

Pedal
Organ

Great
Organ

Pedal
Organ

Each section of the organ contains pipes from the
five families of pipes we described over the page.
Swell
Organ

♪ Try to spot the five families of pipes in the list of
stops for this organ below.
Great Organ

o Double diapason
o Open Diapason
o Claribel Flute
o Principal
o Nason Flute
o Twelfth
o Fifteenth
o Mixture
o Trumpet
o Tuba

Swell Organ
16
8
8
4
4
2

2/3

2
III
8
8

o Bourdon
o Open Diapason
o Rohr Gedeckt
o Viol de Gamba
o Voix Celeste
o Principal
o Piccolo
o Bassoon
o Horn
o Oboe

Pedal Organ
16
8
8
8
8
4
2
16

o Sub Bass
o Bourdon
o Violone
o Octave Diapason
o Bass Flute
o Fifteenth
o Trombone
o Contra Fagotto

16
16
16
8
8
4
16
16

8
8

♪ Write a ‘D’ in the boxes by each of the stops which belong to the DIAPASON family.
♪ Write an ‘F’ in the boxes by each of the stops which belong to the FLUTE family.
♪ Write a ‘R’ in the boxes by each of the stops which belong to the REED family.
Several names of organ stops are borrowed
from orchestral instruments. For these
stops the sound is similar to the sound made
by the instrument.

♪ How many instrument names can you spot
in the list of organ stops?

♪ Make a list of the REED stops with
orchestral names.

♪ Make a list of the FLUTE stops with
orchestral names.
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Loud and Soft
Each organ pipe can only produce one note and this has to be at a fixed loudness. To make
the music louder or softer, the player cannot simply press the keys harder or more gently as
one does on a piano. There are four main methods of controlling the loudness:
1.
2.
3.
4.

Choosing a loud, medium or soft stop
Combining several stops
Changing manuals (keyboards)
Using the Swell pedal

LOUD

TUBA
8

Choosing one stop
Organists have to learn which stops are soft
and which are loud. For example, in general,
Diapasons are louder than Flutes but they
are not as loud as the Trumpet stop.

DULCIANA
8

ROHR
FLUTE
8

SOFT

CLARIBEL
FLUTE
8

OPEN
DIAPASON
8

TRUMPET
8

In the reed family,
there is a large
range of loudness,
starting with the
Oboe and going up
to the Tuba.

LOUD

HORN
8

SOFT

OBOE
8

♪ The stops shown here have different loudness, but what is the other
difference in the sounds that they make?
Combining several stops
Pulling out two stops, then three stops and so on is the easiest way of making the organ
sound louder, but the player has to take care in choosing the extra stops. If you are not
careful, the resulting sound could sound very ‘muddy’ or very harsh and unbalanced. You need
to have at least one 8 foot stop, but only two or three more at 8 foot pitch. It is more
effective to add brightness with 4 ft stops and other higher pitched stops.
To help the organist add stops quickly and in good combinations, there are special ‘selector’
buttons underneath the manuals. The button at the left hand end gives the softest
combination. Then as you press buttons to the
right, more and more stops are added. Pressing
these buttons in turn from left to right is a very
useful way of making the organ gradually louder.

♪ Liverpool Cathedral has the largest organ in the
UK. There are plenty of stops to choose from!
In this picture of the console, notice the small
selector buttons underneath each manual.
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Here is a closer view of these selector buttons. They are
called ‘Thumb pistons’ because they are usually pressed with
the thumb. If both
thumbs are too busy
playing notes, then
there are some similar
‘Toe pistons’ just above
the pedal board.
Changing manuals
A convenient way of very quickly changing the loudness is to switch from playing on one
manual to playing on another one.

♪ Explain how the organist would choose stops for each manual to do this.
♪ What useful effect can the organist create with one hand on one manual and the other
hand on a different manual? (Hint: Think about the tone as well as loudness of the stops.)

Using the Swell pedal
Organ builders have invented a simple way of controlling loudness
by placing the pipes for one manual inside a large cupboard called
a ‘Swell Box’. As you open or close the doors on the front of the
Swell Box, the loudness changes. (So does the tone, but that is
another story.) The doors are designed in narrow sections and
controlled by levers to a special foot pedal on the console.
The use of the Swell pedal is the only way an organist has of
making gradual changes to the loudness. When the foot is on the
pedal, a push forward with the toes opens the Swell box; a push
down with the heel closes the Swell box.

♪ In music, the terms

and

are used to describe changes
of loudness. Explain how the Swell pedal
is used to make a crescendo.

♪ How would you use the Swell pedal to
make a diminuendo?

♪ What is the musical word for playing
music very softly?
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Hands and Feet
The console is where the organist sits to play the organ. The black and white notes look like
a piano keyboard, except that, unlike a piano, there is usually more than one keyboard. The
keyboards are called ‘manuals’ and they have different names according to which section of
the organ they are connected. If the console has three manuals, the organ is divided into
four sections called the Great Organ, Swell Organ, Choir Organ and Pedal Organ.

Swell Organ

Great Organ

Stops

Stops

Manual

Manual

Pedal Organ

Thumb pistons

Stops

Toe pistons

Pedalboard

Swell pedal

♪ Add captions and arrows to show the manual and the stops for the Choir Organ.
♪ Think of some reasons why it is useful to have more than one manual.
Changing the stops
When you pull out a stop a rank of pipes becomes connected to the manual.
Each stop is connected to a different rank of pipes.

♪ Give some reasons why it is useful to have several different stops for
each manual.
Combining several stops
When you press a thumb piston or toe piston, several stops come out at the same time.
These pistons are useful for selecting the
stops you want very quickly. In general
you get a louder sound when you pull out
more stops.
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Manuals coupled or uncoupled
If you pull out a coupler stop like ‘Swell to Great’,
you can play both manuals at the same time,
combining their sounds. Without the coupler, the
organ can sound like two different voices playing
different tunes at the same time, with the left
hand on one manual and the right hand on another.

♪ Explain why the organist might want to couple
two manuals together.
Playing the pedals
When you play the pedals, you move the foot
from the ankle, pressing the keys with the toe
or the heel. Organists learn to feel the keys
without looking at their feet. The gaps between
the ‘black’ notes help them to do this. If you
pull out the ‘Great to Pedal’ coupler stop, the
pedals also play notes on the Great Organ.

♪ What sort of tone do the pedals give to the
sound of the organ?

Swell pedal
When you rock the Swell pedal away from you with your toe, it
gradually increases the loudness of the Swell organ. Rocking the
pedal backwards by pushing your heel down makes the organ softer.

♪ What is the musical word for making the music gradually louder?
♪ What is the musical word for making the music gradually softer?
Hands and feet
Playing with both hands and feet at the same time needs careful practice to keep everything
together. When you play a chord (several notes at the same time), your fingers must press
the notes down at the same time as your toe or heel on the pedals. To finish the chord, you
must lift your fingers and feet at exactly the same time. Remember that on the organ the
pipes make a sound all the time while a key is pressed, unlike a piano where the sound dies
away after you press a note.

♪ Make a list of at least four things which your hands have to control at the console.
♪ Make another list of at least three things which your feet have to do at the console.
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Organ Design
For an organ with two manuals, it really
consists of three organs in one: one manual
is connected to the Great Organ, the
other manual is connected to the Swell
Organ and the pedals are connected to the
Pedal Organ. Normally, the pipes you see
on the front of the organ belong to the
Great Organ and there are several other
ranks behind the front pipes.
The Swell Organ is often not visible from
the outside because all the pipes are in a
large cupboard called the Swell Box behind
the Great Organ. This box has a series of
narrow doors on its front which are
gradually opened or closed when the player
uses the swell pedal.
The pipes of the Pedal Organ
are usually very large and are
fitted into space at the back
or the sides of the organ
chamber.
Swell shutters going from closed to fully open.

♪ What happens to the sound of the Swell organ as the Swell Box is opened or closed?
♪ Describe the main differences in the sounds made by the Great, Swell and Pedal organs.
In some organs, like this one here, the
case is designed with each section of the
organ in a separate cabinet. There are
three manuals for this organ and the case
on the balcony contains the extra section
which is called the Choir Organ. This is a
small version of the Great Organ in the
centre. Notice the two large towers on
each side of the organ.

♪ The large towers contain the pipes
for which part of the organ?
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Arranging the pipes
A single rank usually contains 61 pipes,
each one being a different length.
They can be arranged in a line from
long to short or from short to long or
in patterns like those in this picture.
It looks as if the patterns on the
right hand side are a mirror image of
those on the left.

♪ Look carefully at the picture to see if this is true.
If you give the pipes numbers from 1 to 61, from the longest to the shortest in a single
rank, you can explain the patterns: The pipes on one side of middle would have odd numbers
and those on the other side would have even numbers.

♪ Look at the front rank of pipes and decide whether the odd numbered pipes are on the
right or left of the pattern.

♪ Choose another rank and work out where the odd and even numbers are.
Painting and carving
Organ builders are proud of their instruments and sometimes
decorate the pipes with paint or house them in beautifully
decorated cases with carving and sculptures.

♪ Try to name all the instruments played by the golden angels
on top of the ornate organ in the picture below.
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