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A Concert-Goer’s Guide 
to the Organ 
Behold the wo n d rous inve nt ion of Archimedes!  I refer to the hyd raulic organ.  So many

members; so many parts; so many jo ints; so many wind-t ight conduits; so many outlet s

for the sound; so many musical combinations; so many pipes. And yet al l this is only one

i n st r u m e nt!  Tertull ian (b .155 AD)

The organ is indeed the most ancient of a ll key b o a rd inst r u m e nts,  known in its ear liest
form in late Greek and Roman society and re g a rded as a marvel of engineering –
‘ hyd raulic’  because the supply of wind to the pipes was ste adied by the weight of wate r
in a vessel.  The organ seems to have been re - i nt roduced to the We st in the eighth
c e nt u r y, ac c o rding to conte m p o rary ac c o u nts in the form of a pre s e nt from the
B y z a ntine emperor to the Frankish king, Pepin the Short . The inst r u m e nt was seen as a
symbol of Roman engineering skil ls. Its re - i nt roduction marked the rev i val of c ivi lisat i o n
af ter the Dark Ages, under Pepin and his son, the Holy Roman Emperor Char lemagne. In
t h at pioneering Christian society i ts nat u ra l home was in the new basilicas; thence it
became associated ever af ter with the Churc h .
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In  the late middle ages a technological revolut ion brought new skil ls to the inve nt ion and
m a n u fac t u re of complex machines: from this period come significant deve l o p m e nts in
mills,  clocks – and the deve l o p m e nt of the ear ly organ into the ve r s atile musical
i n st r u m e nt known both to Bach and to to d ay’s l isteners.  By the beginning of the
s eve nte e nth century Michael Praetor ius was able to devote a sect ion of his gre at
musical  encyc l o p aedia to the description of organs that we re in a ll importa nt re s p e c t s
the same as those we know to d ay.

The organ consists of three main components. F irst,  a means for raising the wind and
m a i ntaining it at a consta nt pre s s u re. Secondly the pipes, which re p re s e nt not mere l y
d i f fe re nt pitches but also diffe re nt tone colours. Third l y,  a st r u c t u re on which the whole
i n st r u m e nt is arranged and supported and a mechanism to play it .

O rgans are all  diffe re nt from each ot h e r. They vary in s ize from small  porta b l e
i n st r u m e nts that might stand on a table to the mighty technical marvels of the ninete e nt h
and twe nt i eth centur ies, some with many thousands of pipes. Diffe re nt types of org a n
p e r form diffe re nt functions . Traditional inst r u m e nts serve the church and i ts l iturg y,
ac c o rding to diffe re nt schools of thinking divided by period and by geographic location –
thus an organ familiar to François Couperin might have been somew h at baffling to 
J.S . Bach, and vice versa.  Other types of organ have found their way on to the st re et and
fa i rg round, p layed auto m at ically by punched cards, or into the cinemas of the 1920s and
30s, or ig inally to ac c o m p a ny si lent movies but soon becoming an ente r ta i n m e nt in their
own r ight .

The organ at the Royal Fe st i val Hall , completed in 1954, is an indiv idual  cre at ion of its
d e s i g n e r, Ralph Downes and its bui lders, Harr ison & Harrison Ltd of Durham. I t shares its
main fe at u res with other organs of traditional design. The player sits at a keydesk or
console where he is faced with seve ral  key b o a rds for the hands and, in addit ion, a pedal
key b o a rd which is p layed with the fe et. Each key b o a rd corresponds to a group of p ipes
within the organ,  with i ts own identity and plac e m e nt.  

The Fe st i val Hal l organ displays these possibil i ties wel l . The four manual key b o a rd s
c o nt rol five separate departments. The second key b o a rd up cont rols the Gre at Organ –
the main chorus of the inst r u m e nt and the backbone of its musical ef fects. The pipes
a re placed on two levels slightly to the left of cent re.  The secondary chorus, or Po s i t i ve
O rgan is at home on the lowe st key b o a rd and i ts pipes are slightly to the r ight of cent re ,
again on two levels. The third manual up cont rols the Swell  Organ, on the left  side,
e nt i rely enclosed in a large box with louvres on the fro nt . These can be opened or
closed with a pedal, render ing the department ex p re s s i ve. The top row of keys cont ro l s
the Solo Organ, on the far right , a lso housed in an ex p re s s i ve enclosure with louvre s
o p e rated by a pedal:  in this organ the enclosed departments Solo and Swell  are re l ate d
to each other as primary and secondary div isions re s p e c t i ve l y, balancing the
unenclosed Gre at and Po s i t i ve.  A fif th division, the Choir Organ, is a lso enclosed in an
ex p re s s i ve box with louvres and is situated to the r ight of cent re . It  is  playable either
f rom the top or bot tom row of keys and includes a further range of ef fects,  some of a
d e l i c ate charac te r. Final ly, the pedal key b o a rd cont rols its own division of pipes: the
l a rg e st basses on the Pedal division include the larg e st and lowe st-sounding pipes in the
o rgan, visible at the ex t reme left  and ex t reme right of the pipe array. The remainder of
the pedal  pipes are located in the cent re at the lower level, and the whole department is
u n e n c l o s e d .

‘The organ at
the Roya l
Fe st i val Hall ,
c o m p l eted in
1954, is an
i n d i v i d u a l
c re ation of its
d e s i g n e r,  Ra l p h
D ownes and its
b u i l d e r s ,
Harr ison &
Harrison Ltd of
D u r h a m . ’
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In addition, by means of couplers, the player may operate var ious combinations of
d e p a r t m e nts from one or other of the manual  key b o a rds, and the manual  key b o a rds may
be coupled in turn to be played from the pedals.

E ach department of the organ has i ts own group of stops, operated by the charac te r i st i c
stop-knobs arranged on either side of the keys. Each stop cont rols an ent i re set or ra n k
of pipes,  one for each note on the key b o a rd, of a particular type. The colours of the
o rgan may be divided into four main cate g o r i e s .

The Pr incipals are open cylindrical  pipes of typical organ-pipe shape and are usually
a r ranged to form the fac ade in conve ntional  organ design.  In a ll fully- d eveloped org a n s
t h ey are provided at various pitches to build up into choruses:  as well  as unison ra n ks ,
t h e re are ra n ks at the octave and the octave below, ra n ks two octaves higher, ra n ks
sounding the fif th and even the third and,  in stops cal led ‘mixtures’, they sound in
h a r m o n i c a l l y- re l ated clusters , seve ral p ipes to a note. This rich and daring use of
compound harmony is the cent repiece of organ sound and gives i t a rich complexity and
nobil ity obtainable in no other way.

In addition to the pr incipals there are wide-scaled stops or ‘ flutes’, which may be
c o n st r u c ted in various ways (open cyl indrical, open ta p e red, stopped cylindrical ,  etc . )
and can be made of metal  or of wood.  These flutes bui ld up into subsidiary choruses of
their  own charac te r, again at var ious pitches on each department .

Then narrow-scaled stops, which include fa i nt l y- i m i tat i ve ‘string’ voices, again pre s e nt at
various pitches on each department. Al l the voices described so far are produced by
pipes which funct ion in the same way as a simple whistle – there are no moving parts.  

The remaining category are the reeds, where the sound
of a vibrating brass tongue is ampli fied by a shaped and
tuned re s o n ato r, and these stops cover a range of
sounds from the piquant or bucolic through to fiery
t r u m p ets that lend grandeur to the louder ef fe c t s .

The mechanism linking the keys and stops to the pipes
within is  in this inst r u m e nt electro - p n e u m atic ( trad i t i o n a l l y
o rgans of ten have an ent i rely mechanical  key and sto p
action, but there are various systems in use) . Messag e s
a re sent from the console v ia low- vo l tage cables to a
c o nt rol cent re of sw i tchgear performing functions similar
to a te lephone exchange. The message is then used to
o p e rate a series of pneumatic re l ays,  which have the
ad va ntage of being smal l, si lent, quick and powerful  –
and of course harness the power of pressurised air
a l re ady available from the organ bellows .

Yes, there are stil l bellows in the organ. The wind is
raised by fans dr iven by electric motors,  but trad i t i o n a l
l e at h e r-hinged bellows are used to ste ady the supply and
to sto re the wind at various pre s s u res re ady for insta nt
use when re q u i red. F inal ly, the layout and appearance of
the organ.  The Royal  Fe st i val Hal l organ has its ow n
personal ‘ look’, partly born out of Modern Move m e nt
ideals that held sway at the time it was buil t. Trad i t i o n a l l y

A view of a  soundboard
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o rgans we re housed in arc h i te c t u ra l casework, original ly to keep out dust and rats but
g radually becoming an artistic and symbol ic device in their  own right. By the twe nt i et h
c e ntury that tradition was in decline, most new organs being screened by a
c h a rac ter less fence of longer bass pipes.  Mid-century a handful of designers, especially
Wa l ter Holtkamp in America, realised the design pote nt ial of an organ where the pipes
a re ent i rely on show – making a virtue of the ex te nt of va r i ety in size and fo r m .
D ownes’s design for the organ owes something to American practice,  both in its musical
p rovision and in its elegant modern appearance.  In ef fect, i ts interior is exposed to view,
so that its form fo l l ows from its function and i t is  unencumbered by casework or
d e c o rat ion.  From the auditor ium there are far more pipes visible than in most concert
hal l org a n s .

T h e re are over 7,500 pipes in th is organ, some of wood but most made of a lloys of lead
and t in:  the larg e st has a speaking length of about 9.75 met res (32 fe et), the smallest
about 10mm (less than half an inch) .
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