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PREFACE.

THE high state of cultivation to which the study of
the Organ has now attained in England, and the great
attention bestowed upon Organ playing, seem to call
for a work which shall give some general, and yet
comprehensive information, upon the construction of
the Instrument, and its peculiar mechanical arrange-
ments : matters which are not only very important,
but are also indeed essentially necessary for an Organ
player to know.

The explanations are given in the Catechetical
form, and although not always so short and concise as
may be desired, they are, it is hoped, at least clear and
intelligible.

It must, however, be left to the reader’s judgment
to decide how far the desired object has been attained,
and the endeavour a successful one, of explaining the
general principles of Organ building, and pointing out
the most important particulars: the Author merely
observing, that as full and ample an explanation as
possible has been given of everything important re-
lating to the technical and artistical management of an
Organ.

But elaborate descriptions of mechanical works
have always a certain want of clearness, and generally
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fail to give a distinct idea, and to place the particular
point in a proper light, however accurate and copious
they may be. In order, therefore, to render these ex-
planations more intelligible, drawings and illustrations
of each single part are added.

Here, again, a difficulty presents itself, in that in
two Organs are alike in their mechanical arrange-
ments ; these being continually subject to changes and
improvements, owing to the modern advancement
and development in the various parts of Organ build-
ing.

May this little book contribute to the spread of
knowledge in relation to the Art of performing upon
the King of Instruments.

JOHN HILES.
London 1876.
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CHAPTER L
OF THE ORGAN IN GENERAL.

Q. What is an Organ ?

A. An instrument, which, by means of pipes of various
kinds, produces certain sounds. The name is derived from the
Greek word dpyavov : in Latin, Organum.

Q. How do the pipes produce the sounds ?

A. As in other wind instruments, by a stream of air,
which is produced by the bellows ; and, by pressing upon the
key, the air is admitted to the pipes, by means of mechanism,
which opens, and closes, the holes connected with the pipes.

Organs are of different sizes, according to the space they
have to occupy ; and the rows, or ranks, of pipes, are distrib-
uted symmetrically in various compartments, in accordance
with the size and form of the organ-case. In early times there
were small Organs, which were carried in processions. These
portable Organs were called Portative, or Regal Organs ; there
were also others called Positive, or fixed : in later times the
term Positive was applied to the Choir Organ, a small instru-
ment placed at the back of the Organist.

Q. What purposes is an Organ designed to serve ?

A. Organs are principally used in churches, to lead the
Chorale or Hymn-tunes, and the other religious songs of the
congregation ; and also to accompany the melody sung by the
priest. The Organ is also used in the performance of Volun-
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taries and other Church music ; and a large Organ, with all the
most recent improvements and additions, is now considered
indispensable in a concert room.

Q. Are the pipes in the front of the Organ available for
sounding, or speaking, as well as the others in the inside ?

A. Yes; the front pipes in a large Organ generally belong
to the Open Diapason of the Great Organ, the remaining pipes
of which are placed inside. In small Organs the front pipes are
only imitations, and do not speak.

Q. What distinctive names are applied to the various
rows of keys ?

A. The term Clavier means simply a set of keys, which
may be either for the use of the hands, or the feet: the word
Manual means, keys to be used by the hands; those keys
played upon by the feet are called the Pedal, Pedal-clavier, or
Pedal-board.

Q. How many Manuals are there ?

A. According to the size of the Organ, there are one,
two, three, or four Manuals.

Q. What are the Pedals ?

A. A row of large, wide keys, placed under the Manuals,
for the feet to play.

Q. What is the purpose of the different Manuals ?

A. Each Manual has its own particular species of pipes.
For instance, the first or lowest Manual, which is called the
Choir Organ,* contains pipes of a narrow measure, and a soft,

* The Positive or Positif.
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delicate, and somewhat penetrating tone, suitable for accompa-
nying voices ; the second Manual, the Great Organ,* contains
pipes of a large scale, and a full, bright, tone ; these are gener-
ally placed immediately behind the front pipes. The pipes of
the third Manual, the Swell, are inclosed in a box, the front
part of which is made to open and shut gradually by means of a
treadle, or pedal, placed near to the ground, and convenient for
the right foot of the performer. The fourth Manual, the Solo
Organ, contains pipes of a particular species, on a high pressure
of wind, and voiced especially for Solo playing, and in imitation
of modern orchestral instruments.

In large Organs it is now usual to make the keys projecting
or overhanging : that is, the keys of the second row project
somewhat over the keys of the first, or lowest row ; and the
keys of the third row project in the same manner over the keys
of the second row, and so on. This brings the Manuals into a
smaller and more compact position, and enables the player, as
is often required in modern Organ music, to put down a key in
each of two Manuals, at the same time.

The Swell was invented and first introduced in 1712 by
Jordan, an English Organ-builder, and is a development of what
was formerly called the ‘Echo’ in old English Organs. The Echo
consisted of duplicates of some of the Treble stops of the other
Manuals ; these duplicates were put into a closed wooden box,
to render their tone soft and distant-sounding ; and they were
intended as an echo to the other parts of the instrument. Jor-
dan furnished the front of the box with a moveable shutter,
whereby the sounds could be made to increase or diminish in
strength. This ‘shutter’ was afterwards superseded by what is
called the Venetian swell, the front being composed of a series
of shades, or louvres, each of which is hung on an axis, and by

* In Germany the Hauptmanual.
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means of which not only a gradual crescendo and diminuendo,
but also a sforzando can be produced ; and when the louvres are
closed, an imitation of an echo is produced.

The name Echo or Echo-work is still retained in some mod-
ern Organs.

A properly constructed echo should include repetitions of
characteristic stops which appear in the other Manuals, but on
a much smaller scale ; and also include a Mixture stop and a
Reed. See the 4th Manual of the ‘Nicolai’ Organ (Leipzig),
Chap. 10.

Q. What is the compass of the Manuals ?

A.  Usually four octaves and a half, from CC to g’ or a* in
modern instruments. In older Organs the compass is different.

Q. That is the compass of the Pedal ?

A. At the least two octaves, from CC to ¢'. In new, and
large Organs, the compass includes from two to five sounds
more, from CC to d’, €', or f'. In some old and small Organs
the pedals only include one and a half octave.

Q. What is the meaning of Short Octaves ?

A. These only occur in very old Organs, where the keys
appear to be in the usual order, but some of the lower chro-
matic sounds are omitted ; thus, in old English Organs the CC#
key sounded AA (the A below it; the CC# pipe being omit-
ted) : and the GG was sounded on an additional key placed
next below the CC one. Other varieties of the ‘Short Octaves’
occurred both in the Manuals and the Pedals, particularly in
German Organs. (See Chapter 17.)
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Q. What is understood by a Register?

A. Ttis a name applied to the Stops, the handles of which
are placed at the side, and also sometimes over the Manuals.
By means of the Stops, or Registers, the wind has access to the
pipes, or can be excluded from them. Some of these Stops act
upon various other mechanical combinations, such as Couplers,
&ec. By a glance at the stops, the whole arrangement, or dispo-
sition, of the Organ, can be seen at once.

Q. What is understood by the Arrangement, or Disposi-
tion, of an Organ ?

A. This generally means, the entire plan of the Organ,
and of each single part. It especially shows the number and the
variety of the stops, and their proportion to each other ; as also
the other mechanical arrangements, which are requisite in an
Organ.

Before we inspect the interior of the Organ, we will first
examine the stops in general, and the works connected with
them.



CHAPTER IL
THE ORGAN STOPS.

Q. As the compass of the Manuals is but small, and the
pitch, or acuteness, of the stops, is various ; what is the Ground
tone, or Foundation tone, of an Organ ?

A. The foundation stops of the Manuals, are those of the
8-feet tone ; to these are added those of 4, and 2 feet, &c., and
also those of 16, and 32 feet: so that the sound of the Organ
should not be of one particular quality or shade of tone.

Q. Why are the stops named 8-feet, 16-feet, 4 feet tone,
&c.?

A. The ordinary concert pitch, the same as that of a Pi-
anoforte, is known as the 8-feet tone, or pitch ; and in an Organ
stop of this kind the deepest note, the CC, (sometimes called
the 8-feet C,) is 8 feet long ; therefore it follows that a pipe of
16 feet in length, sounds an octave deeper ; one of 4 feet sounds
an octave higher; of 2 feet, two octaves higher; and of One
foot, three octaves higher.

This note CC, (double C,) the lowest note of the Manuals,
is called in Germany the ‘Great C—but the English method of
expressing these low notes is so thoroughly understood and
generally received, that there is no necessity for adopting any
other.

The C of 16 feet in length, is known as the ‘CCC.
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Q. What are the sounds of a higher, or a deeper, pitch,
than those above mentioned ?

A. Higher sounds than those of 1 foot are not heard sin-
gly, but only occur in the compound or mixture* stops, where,
upon the C key, appears a pipe of 6 inches, and also a pipe of 3
inches, and in very acute mixtures, of 11 inch, and 2 of an inch.

The deeper stops, of 32 feet, known as the ‘CCCC, are
generally found in the Pedal ; very rarely in the Manual, and
then only partially and in very large organs, as will be seen sub-
sequently.

Q. Is the Foundation, or Ground-tone, of the Pedal, the
same as that of the Manuals ?

A. No: the foundation tone of the Pedal is the 16 feet
tone, to which, stops of 8, 4, and sometimes of 2 feet, are
added. Very large Organs have also one or more stops of 32
feet.

Q. What is a Quint stop, which is so often seen in an Or-
gan ?

A. A Quint stop is one of those called a Mutation, or Fill-
ing-up stop ; that is, it does not give a sound corresponding with
the key pressed down, but sounds a fifth higher : when the key
c is put down, it gives the sound g These ‘fifth-sounding,’ or
Quint stops, are of various lengths, a Quint of st feet, sounds a
pure, or perfect fifth, above the 8 feet pipe ; a Quint of 22 feet
sounds an octave above the previous one, and is, in England,
called the Twelfth ; T a Quint of 11 feet, sounds an octave above
the twelfth, and is called the Larigot, octave 12th, or 1gth # there

* See page 9
t In Germany the Duodecima.
# In Germany the Unvigesime.
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is also a still smaller Quint sounding the twenty-sixth, but this is
only met with in the Mixture stops : on the Pedal a Quint of
10} feet, sounds the fifth above the 16 feet C. Thus, the note
CC, when the Quint stop of 51 feet is drawn, sounds Gamut G,
the fifth above : with the 2 feet it sounds the little g (Fiddle g)
an octave above : with the 1} foot it sounds the one-stroke g or
g', an octave higher still.

Q. What particular names are applied by Organ builders
to the different octaves of the Organ Clavier ?

A. They are known by the following names :

Some of these names are derived from certain instru-
ments : thus, Tenor c is the lowest note of the Viola, or Tenor
Violin : Fiddle g is the lowest sound of the Violin : Gamut G
was the lowest note of Guido’s scale or Gamut : sometimes,
instead of the figures ¢’ little horizontal lines are used ; thus ©
or € but the figures are less complicated. They are called the
once-marked octave, the twice-marked octave, &c.

ete000cateseetetette  cetseenserstsasesecs  seseserecstcsniiiage

'dedleoccave L i i Topoctave.
: Treble ogtave.? : g2 Y
2feet octave. _ : & 2
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- ¢ de g‘n.‘b cde"f’gn.@_ﬁ__s_.::::
=’ P
Frany —
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= ] = =2 — = a =
S g S =] = 3 2 =1
2 3 g = 2 & 0 ©
) ) = M _ - g
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& 8-fect octave. : 4.ft. octave.
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Middle c



CATECHISM OF THE ORGAN 9

Q. As it is known that progressions of fifths, in harmony,
are faulty and disagreeable, is not the effect of a Quint stop
equally discordant ?

A. The faulty progressions of fifths in harmony are not
quite the same as the effect produced by a Quint stop, the
sounds of which are, what are called harmonic sounds, and
blend so well with the other stops, in all good Organs, that
when used together they produce one full, brilliant, and mag-
nificent tone.

The Quint stop affects only the character of the tone, and
only produces discord when used in combination with weak 8
and 4 feet stops. The Quint requires a good Foundation tone of
several 8 and 4 feet stops, and when a 2 feet stop is added, the
effect is very full, for it imparts to the tone a particularly bright
quality. One Quint stop, generally the Twelfth, is therefore
found even in small Organs.

Q. What are the stops that produce other varieties of
tone or of pitch ?

A. These generally occur in the Mixture, or Compound
stops : thus, the tierce, or third-sounding pipe, when of 6% feet,
sounds EE, a major third above the 8 feet CC ; when of 3! feet
it sounds a third above the tenor c, the 4 feet pipe ; or, a tenth
above the 8 feet pipe : when of 12 foot it sounds a third above
the middle ¢’, the 2 feet pipe, and a seventeenth above the 8
feet pipe.* The Minor 7th is found sometimes, although very
rarely.t

* The name Tenth, or Tierce ; in Germany Decima ; is applied to all these third-sounding stops.
t See the organ at St. Nicolai, Leipzig, Chap. 10.
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Q. What is meant by Mutation stops, and Mixture
stops ?

A.  Mutation, or Filling-up* stops, are those which do not
give a sound corresponding with the key pressed down, such as
the Quints, Tierces, &c. The Mixture, or Compound stops, have
more than one pipe, often five, to each key : and these are little
pipes, so uniformly required to be used together, that they are
made to draw in groups, and they impart much clearness and
brilliancy to the general tone of the organ, which, with only 16,
8, 4, 2 and 1 feet stops, would be dull and monotonous, lacking
brightness.

Q. In a large, powerful Organ, one sometimes hears
prominent sounds of a vibrating and somewhat rattling nature ;
what are these sounds ?

A. They are produced by the Reed-stops, or Tongue-work.
The pipes of these stops are constructed in a particular manner
(as will presently be seen), whereby the tone is rendered
somewhat rough, or reedy ; and also penetrating.

Q. Has every Organ such Reed-stops ?

A.  Small Organs very seldom have them, but those of 15
to 20 stops usually have one or more Reed stops, which en-
hance the relative power of the Organ.

Q. How are all these various stops employed, either sin-
gly, or in combination ?

A. This is called the art of Registering, and requires much
study, and great experience. In a subsequent chapter we shall

* See page 7.
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return to this subject : at present we will take a glance at the
interior of the Organ.



CHAPTER IIL
THE INTERIOR OF THE ORGAN.

Q. What is the name of that part upon which all the
pipes stand ?

A. The Sound-board, a strong piece of oak, resting upon
the Wind-chest, to which the wind is conveyed from the bel-
lows by means of wooden tubes called Wind-trunks.

Q. Does an Organ contain only one Wind-chest ?

A. Each Manual has its own wind-chest and sound-
board, and there is also a separate one for the Pedal. When
there are many stops on the Pedal, there are sometimes several
wind-chests ; and indeed a single stop has occasionally its own
particular wind-chest.

Q. In what order do the pipes stand upon the Sound-
board ?

A. Each Stop, or series of pipes, is placed in a row, ac-
cording to the length of the wind-chest, so that the larger pipes
occupy the middle, and the smaller ones follow on each side.
The various stops, however, stand behind one another, so that
in each stop the notes always stand behind the corresponding
notes in the other stops on the sound-board. Thus, C in every
stop is in a line one C behind another.

It will be seen in Fig. 1 that C is on one side of the wind-
chest, and C# on the other, the pipes following, from these, by
whole tones, throughout the extent of the sound-board. That

12
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half of the soundboard on which the C stands is called the C
side, and the other half the C# side. The sides are named after
the lowest note on that half of the soundboard.

i il

Fig. 1.
In some Organs this arrangement is reversed, the large
pipes being placed outside, and the small ones in the middle.

In small Organs a third plan is sometimes adopted, the
pipes of the “bass” * octave being placed on each side as above,
and the remaining pipes in regular chromatic succession. This
admits of a more simple kind of key-movement than the other
methods.

a, b, front view of part of a wind-chest :
a, represents the wind-chest open :
b, represents it closed by means of the front- board.

¢, ¢, Bolts, that in many old Organs are used to close the
front-board hermetically : in modern Organs screws are gener-
ally used. (See Fig. 2.)

d, d, Front view of the sound-board pallets, or valves, in
the inside of the wind-chest.

e, e, e, Trackers, that by means of a hook connected with
the pull-down, (a small piece of wire, under the pallet,) admit

* See page 8.
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the wind to the pipes, by pulling down the pallet. The other
end of the tracker communicates with the key, by means of
other mechanism.

1, 1, 1, 1, The first row of wooden pipes.

g, g Sliders that lead from one part of the wind-chest to
the other, and regulate the admission of the wind to, or the
shutting it off from, the different pipes. These sliders commu-
nicate with the Register, or Stop handle, near the clavier, by
means of mechanical apparatus, which will be explained fur-
ther on.

Q. What are the Sliders which are seen at g, g, in Fig. 1?

A. They pass from one side of the Wind-chest to the
other, under the foot of each pipe, and admit the wind to the
pipes, or shut it off. Each Register has its own slider, which is
connected with the stop handle by a system of mechanism
called the ‘draw-stop action,’ of which there are many varieties,
suited to the exigences of particular cases.

Fig. 2 represents the Keys, &c. of an Organ, and the me-
chanical apparatus of the Manuals.

a, b, is part of a divided wind-chest, one part open, the
other closed.

¢, ¢, is a Roller-board, upon which there are Rollers of vari-
ous lengths. This Roller-board movement, as it is called, occurs
in all organs in which the CC and CC# pipes are in separate
halves of the sound-board ; the pipes being, sometimes, a dis-
tance of seven or eight feet from one another, while the keys
are side by side on the Manual : all the other pipes, as already
shown, being arranged alternately right and left, while the keys,
of course, proceed regularly upwards. In consequence of the
order of the keys and the pipes not being the same, each key is
generally furnished with a roller, and this leads to the use of a
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large number of rollers, the movement being named after them.
The roller-board, on which the rollers are placed, is the large
irregularly shaped board, or frame, that occupies much space
under the wind-chest.

o

Fig. 2.

Each roller is provided with two arms—g—one arm being
immediately over the key, with which it is connected by a
sticker ; the other arm being directly under the pallet, with
which it is connected by a tracker, through a little opening in
the under part of the wind-chest.

d, d, d, d, the metal pins projecting from each end of the
roller, and on which it moves.

e, e, the stickers reaching from the key to one of the arms
of the rollers : f, f, a small part of the keyboard : g, a roller with
its two arms and pins.
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Q. What is the difference between a sticker and a
tracker ?

A. A sticker is a round or square piece of wood, with a
wire pin at each end, which is stuck into the key, or the back-
fall, with which it is connected : a tracker is a strip of light
wood, about % of an inch in width, { in thickness, and any
length that may be required. A tracker is furnished at each end
with a piece of brass wire, tapped like a screw, upon which is a
bit of thick leather called a button, to secure it in its position :
or, the one end may be furnished with a little hook, instead of
the wire.

It is generally by means of a roller-board and its
mechanism, that the pedals act upon the Manuals, and pull
down the keys, when the Pedal coupler is drawn.

Q. What is a backfall ?
A. Backfalls are made of hard wood, and of this shape

Fig. 3.

they are from one, to about three feet in length, according to
the distance required: a small wooden frame—a—sustains
them in their proper place, and a piece of stout iron wire—b—
passes through the centre of each backfall. The wire at the end
of the tracker is passed through a small hole in the end of the
backfall, indicated by the dotted lines—c, ¢—to which it is
firmly secured by the button. As the tracker raises the one end,
the backfall moves on its centre, and the other end descends.

There is another kind of mechanism called the fan-frame
movement, because the backfalls spread out in the form of a
fan ; it is more simple than the roller-board movement.
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On pressing down the key a, which moves on its centre b,
the other end c rises, and lifts the sticker 4 : this raises the one
end e of the backfall, which, moving on its centre f, causes the
other end g to descend, and draw down the tracker h, and this
pulls open the pallet i and admits the wind to the pipe.

z
=e s ih
a b P 7
r&;z

Fig. 4.

Q. What is a Pedal Coupler ?

A. It is mechanism which either unites one, or all of the
Manuals, to the Pedals ; or it causes the Pedals to play in the
octave, as well as in the unison : thus, one kind of octave Pedal
coupler brings the CC pipe onto the CCC pedal : another kind,
(double coupler,) brings the CCC pipe on to the CC pedal.

Q. Are there any other couplers ?

A. There are three kinds of Manual couplers : the Uni-
son, Octave, and Double couplers.

The Unison coupler unites any key of one Manual to the
corresponding key of another. The most usual coupler of this
kind is Swell to Great: large Organs have also Swell to Choir,
and Choir to Great, unison couplers.

An Octave coupler unites the Swell to the Great, by pull-
ing down the Swell in the octave above,* or the octave below,t
that key pressed down by the finger. Octave couplers are often
found in Organs in Italy, where they are called Terzo Mano,

third hand.

* This is sometimes called a Super-octave coupler.
t This is sometimes called a Sub-octave coupler.
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The Diaocton is a name sometimes given to an octave cou-
pler, which draws down the octave above, on the same manual.

A double manual coupler unites one manual to another in
the octave below, or sometimes a manual to itself in the same
manner.

The Couplers do not always take down the keys, but
sometimes act upon the pallets without moving the keys.

Q. What is the Sforzando coupler ?

A. Tt is a movement for increasing the power of the
Swell instantaneously, and is worked by a pedal, on pressing
down which, the Great organ becomes coupled to the Swell :
the action is disconnected on removing the pressure from the
pedal.

In some large Organs a sforzando coupler unites the Solo
Organ to the Great, in the same way.

Q. Whatis a Tremulant ?

A. A contrivance that gives to the tone of any depart-
ment of an Organ to which it may be applied, a waving or un-
dulating effect, similar to the wvibrato in singing, and the tremo-
lando in violin-playing. The tremulants in old organs were very
noisy contrivances; but the French organ builders devised a
better kind of tremulant, which has been still further improved
by the English builders.

Schwebung ; Waving, is a lighter species of tremulant, for
the more delicate stops, such as the Vox Humana, &c., to pro-
duce a very gentle oscillation in imitation of the wavering tone
of a complaining human voice, in slow pathetic passages.



CHAPTER IV.

OF THE PIPES, AND THEIR CONSTITUENT PARTS.

We will now consider the materials of which the pipes are
made, and the single parts of each.

Q. What materials are used for the Pipes ?

A. Tin; metal ; lead ; antimony metal ; zinc ; and differ-
ent kinds of wood.

Q. Are the tin pipes of pure tin, or only a mixture ?

A. Tin is best, in point of excellence, of all the materials
used for Organ pipes ; and English tin is the most valued, not
only by English, but also by continental builders. Tin is light,
very durable, and has a superior silvery colour, which does not
soon become tarnished. Pipes of tin stand better in tune than
those of other materials, on account of its greater hardness, and
its being less susceptible of change of temperature.

On account of its cost, tin is seldom used pure ; but more
or less lead is generally mixed with it : it is, however, still called
tin if the mixture of lead does not exceed one-fourth of the
whole. Pipes of this mixture are said to produce the greatest
body of full and bright tone.

In the best Organs, English tin is generally used for the
front pipes.
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Q. What is understood by Metal pipes ?

A. Metal is a technical name given by Organ builders to a
mixture of tin and lead, and generally should mean half tin,

amid half lead.

A mixture is often used called ‘Spotted Metal’ from the
surface being covered with spots, or mottled : it is considered
good, and the spots appear if the ingredients contain about one-
third of tin.

Lead, for Organ pipes, is of little value, as it is unable to
sustain its own weight for any long period.

Antimony metal is a compound of lead and antimony, or
lead and type, but it is very brittle, and liable to crack.

Zinc has sometimes been used for large metal pipes, and it
is not much affected by alteration of temperature. Zinc pipes
produce a rather lighter tone than those of tin or metal : its
cost, being much less than that of good metal, is greatly in its
favour.

Q. What kind of wood is used for the wood pipes ?

A. For the large Pedal and Manual pipes, pine, or fir
wood, free from knots ; and for some of the smaller ones, ce-
dar: in continental Organs, maple, pear-tree, box-wood, &c.,
are used ; and in Organs intended for hot climates, mahogany is
often used.

Q. What other peculiarities are there in the classification
of pipes ?

A.  As regards the manner in which the tone is produced,
they are divided into two distinct classes : flue-pipes, or flute-
work ; and reed-pipes, or tongue-work.



