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INFLUENCE OF BUILDINGS ON MUSICAL TONE* 

MANY of the phenomena in acoustics are fairly well known to musicians 
and I shall not spend much time on preliminaries. Reverberation, 
resonance, and selective absorption, are the three factors that have 
to be considered. Elsewhere I have tried to illustrate these factors 
by an analysis of why a man sings in his bath. I can find no better, 
and beg to be allowed to repeat the illustration. 

A man tends to sing in his bath for three reasons: First, the bath- 
room, though small in volume, has bare walls, usually tiled, and is 
without a carpet or furniture or other sound absorbents. t Therefore a 
sound produced in a bathroom will lose only a little energy at each 
reflection between wall and wall and will continue for a perceptible 
time before it ceases. That is to say, the reverberation is long. 
Reverberation is well known to the church organist-it is the continua- 
tion of a note after he has lifted his hands from the keys, and is due 
to the large area of hard reflecting wall surface in a church and 
comparatively small area of congregation. It can be roughly 
counted in seconds, 

Second, the bath itself acts as a resonator, reinforcing certain 
tones. The metal walls of the bath plus the enclosed volume of 
air, actually reinforce the voice in a certain region of pitch. If yotu 
should take a nest of foot-baths and dispose them about your dressing 
room, thus imitating the Vitruvian principle of echeia or acoustic vases, 
you will find them quite unexpectedly responding to several tones in 
your song. 

Resonance must not be confused with reverberation. Resonance 
is the capacity to select certain tones and to reinforce or to damp 
them by means of sympathetic vibrations. Reverberation is an energy 
condition of the whole room for all sounds. 

Third, the falling water sets up a noise in a certain tonality which, 
* Originally read before the Incorporated Society of Musicians, Jan. 1926. 
t Also a person having a bath is without clothes or hat, and therefore 

contributes considerably less than the 4.7 units of absorption ordinarily 
contributed per person in a hall. 

+ By Sabine's Law the reverberation t seconds varies directly with the 
volume V and inversely as the amount of absorbing power A: or t =- x k 
(a constant). In other words, the larger the room the, longer the reverbera- 
tion and the more absorbing the room the shorter the reverberation (other 
factors being equal). 
Vol. VITT. ) 
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438 MUSIC AND LETTERS 

selectively reinforced by the bath, acts in turn as a physical stimulus 
upon the anatomical resonators in the nose and throat. (Of course, 
as the bath fills the pitch rises). 

I should like to emphasise that there is a real physical stimults 
to the production of tone under those conditions. This stimulus can 
always be felt to a greater or less degree in cellars, empty rooms, 
churches, and eaves, when the exciting noise may be no more than a 
footfall or the spoken word, the vowel sound of which is unexpectedly 
inagnified by the energy conditions. That is to say, a spoken vowel in 
a building can become a tone. It seems, therefore, that a primitive 
people having developed the vowel sounds of their language under 
open-air conditions would find in the reverberation in caves or in the 
interiors of stone-built temples a definite physical stimulus to produce 
the vowels as musical tones and to experiment with them. 

A long reverberation in a building has also this effect: two or more 
tones sung in sequence within it will be heard coincidently. The 
extreme case of this phenomenon is found in certain large domed 
buildings sueh as. the Baptistry at Pisa and the Taj Mahal in India, 
where the reverberation is so long that the notes of the common chord 
delivered in sequence can presently be heard in harmony. But this 
has a direct bearing on Helmholtz's theory of the origin of the musical 
scale, and the development of intervals. Quite briefly Helmholtz said 
that intervals have an harmonic origin and that " melody is resolved 
harmony." He first analysed musical tones and, by means of glass 
resonators responding each to a tone, discovered that a musical nlote 
consists not of a single pure tone, but of a fundamental tone giving 
the pitch plus a series of overtones all related in an harmonic series. 

A musical note was not an absolute identity but contained within 't 
the elements of other notes. It appeared that in tones of different 
pitch there existed partials of the same pitch. This led to his theory of 
consonances and the development of the musical scale. A consonance 
is the soundingy together of such a pair of tones as can please the ear 
when heard coincidently. According to Helmholtz* the notes of the 
musical scale have come to be arranged at such interval distances as 
will provide the most satisfying series of consonances over a given 
region of pitch. But the original discrimination of consonances 
depended on the identity of the partials of different notes heard coin- 
cidently. Unless thev were heard coincidently how could sensitive 
people have come to detect themn? Therefore Helmholtz conceive1 
that his theory broke down when applied to the unison music of the 
ancients in which harmony, in the sense of chords or coincident tones 
of different pitch, did not exist. To overcome this physical objection 

* TeTrbmholtZ. " Tocnempfindun-nen." C(h. xiv, 
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INFLUENCE OF BUILDINGS ON MUSICAL TONE 439 

he constructed another theory of melody based on a supposed 
instinctive knowledge on the part of early musicians of the compound 
n-ature of tones. But Sabine points out* that Helmholtz's physical 
theory of consonances does not in fact break down because the actual 
experience of harmony was always possible in primitive music where 
a simple sequence of tones was sung in a large stone or mud-brick 
building, or in a cave giving a sufficient reverberation. In reverbera- 
tion we have the contribution of an energy condition giving the 
required time element for the overlapping of successive notes and the 
detecting -of simple harmonies. We should look then for origins of 
the musical scale (among other factors) in the cella of the Egyptian 
temple and in the palace hall or megaron of the monolithic builders of 
the Mediterranean. Since reverberation in buildings has modified 
whole systems of music it is likely at least to have played a part in 
musical origins. 

Reverberation also directly influences tone quality. If the singer in 
the bathroom be a powerful bass he may recognise a certain harshness 
of tone in his voice. This is due to the fact that all the surfaces in the 
bathroom being hard and reflecting, his overtones are active, whereas 
in a concert room or opera house there are present certain absorbing 
materials, such as curtains which specially absorb high notes and 
therefore tend to eliminate overtones-this is known as selective 
absorption. There is in fact a considerable musical difference between 
a church and an opera house for bass voices and instruments having 
powerful overtones. Also when a church-trained choir is taken into a 
heavily upholstered and crowded concert room there is a dispropor- 
tionate loss of power as between basses and sopranos. This was 
noticeable in the case of the Vatican Choir in the Albert Hall. The 
trebles were disproportionately absorbed-so much so as to destroy the 
balance of the choir. Every organ builder knows that he has to design 
an instrument specially for its building and that the variation is largely 
a variation in the balance of overtones as compared to fundamentals. 
The building itself then is an instrument. Let us consider some 
historical instruments in relation to the sounds produced within them, 

Greek Mu8ic Rooms.-The Greeks had two instruments, the open 
air theatre, where the reverberation was very short, and also the 
Odeion, or music room, a much smaller building with a roof, and 
having a perceptible reverberation. Pericles, according to Plutarch, 
built the Odeion at Athens and was himself first judge in a musical 
contest limited by him to the flute, the lute, and the singing v(ice. 
The Odeion appears to have formed a centre for what one may ea]i 

* Sabine. WT. C. " Collected Papers" p. 107. " Melody and the origin of the mus~ical scale," 
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the chamber music of Athens as distinct from the music heard upon 
the orchestra floor of the theatre. It is certain that such roofed build- 
ings continued to be used throughout Hellenistic times.* The Odeion 
had a steeply stepped auditory like the latest American concert rooms 
for chamber music. If we make a rough restoration of the Odeion at 
Termessus, assuming hard walls and cedar wood ceiling, the walls of 
which exist up to roof level, it is quite possible to make an acoustic 
analysis of the building. The seating capacity is 600, the volume 
3.900 cu.m., and reverberation 2 seconds with full audience. We may 
compare these figures with those of the Kilbourn Hall in the East- 
man School of Music, Rochester, in the State of New York, a building 
designed specially for chamber music by the American experts in 
acoustics. The volume of the Kilbourn Hall is 3,970 cu.m. (full 
audience 510), reverberation (whlen full) 1.7 seconds. These figures 
compared show approximately the same volume and a slightly longer 
reverberation in the Greek Hall. This longer reverberation would have 
suited Greek instruments like the flute and like the harp. The singing 
voice would be loud, but over-tones for men's voices would be active as 
in the Wigmore IHfall in London. 

It is certain that singers and instrumentalists moving out of a 
concert room of this kind on to the orchestra floor of the open air 
theatre would experience considerable difference both in the tone and 
in loudness. The Greeks were not the kind of people to miss such 
differences and all the evidence points to the development of certain 
acoustic factors in the Greek theatre designed to compensate for lack 
of tone. 

Use of Resonators in a Greek Theatre.-The fact that there was no 
reverberation meant that the energy condition was low. The size of 
the classic theatre was enormous, seating as many as sixteen to twenty 
thousand people. The rear seats were sometimes at a distance of more 
than two hundred feet from the stage. All possible reinforcements 
were therefore desirable. A method of reinforcing by resonance was 
secured by the following means. The wood floor of the stage in contact 
with the feet of the player acted as a resonating surface. In addition 
to the stage floor, there were also the "pinakes "? or wooden panels 
placed between stone columns in the supporting wall of the stage. 
Grooves for these are still to be seen at Priene and Epidaurus. Each 
wooden panel in this position would undoubtedly reinforce the sound, 
and especially so if in contact with the floor of the stage. The 
declamation of the players was a kind of rhythmical shouting or 
chanting and probably required considerable training. The frequent 

* Durm, J. " Die Baukunst der Griechen," p. 489. 
t See Duirm, J. " Die 3aulkrnst der Grieehen," p. 482. 
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and sonorous vowel sounds of the Greek tongue, produced as musical 
tones, conveyed the sense to the remotest seats. Stage floor and 
" pinakes " together formed the sound-box. The players performed 
not only upon the logeion or stage platform but on the theologeion 
above and upon the orchestra below. A painting on the wall of the 
Necropolis at Cyrene shows the three principal players upon tha 
orchestra floor with chorus round them. They are standing upon low 
rectangular objects having small square openings.* In my opinion 
these are what they appear to be, namely, rectangular sound-boxes, 
having openings towards the audience. The players upon the orchestra 
level would require wood rather than a stone surface to stand upon 
in order to give the same full tone to their voices which they could 
command upon the logeion above. 

These points in acoustic design have a direct bearing upon modern 
problems. The usefulness of the stage floor as a reflector is one of the 
factors which make the difference between the opera house and the 
concert room. The upper galleries of Covent Garden rely greatly upon 
the stage floor, and it is well known that besides excellence of musical 
tone the speaking voice can be heard well there. A concert room is 
improved by a clear, hard floor space round the singer or solo ixlstru- 
ment. It is bad design to bring orchestral instruments or platform 
seats close up to solo performers. A clear orchestral area (such as 
was required in the National Theatre competition recently held) 
immediately in front of the Albert Hall platform would increase the 
useful sound to galleries. 

Wood surfaces can also be used definitely as resonators. They should 
be in contact with the singer or instrument. The wood surface of th 
platform floor should be jointed to the front of the platform which 
would then act like the Greek " pinakes "; and the same principle 
could be applied to the wood panelling of the platform recess. A 
powerful singer is really an instrument in contact with the floor. 
Resonating surfaces increase his power; and they are specially useful 
for musical instruments like 'cellos and double-basses. 

The lack of a certain fullness of musical tone due to reverberation 
must have been felt as the dimensions of the classic theatre increased. 
Two attempts were made to compensate for this. The Greek system 
of echeia was an attempt to place resonators in the form of enclosed 
volumes of air responding to tones in the neighbourhood of the audi- 
ence. The fact of these echeia is disputed, and no vases corresponding 
to those described in the Vth Book of Vitruvius have been actually 
found. The only evidence which I consider important (outside 

* Donaldson. "Theatre of the Greeks," 1887, p. 277 (wood-cut illustration), 
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Vitruvius's writings) is the fact that (i) thirteen compartments corre- 
sponding to those allocated by Vitruvius are to be found in the ruins 
of the theatre at Aizani, and (ii) a tradition of acoustic pottery 
seems to have continued into the Middle Ages. The place in the 
medieval church selected for acoustic pots appears to have been the 
sleeper walls under the choir stalls. They were found in these posi- 
tions in St. Nicholas, Ipswich; St. Peter's, Mancroft, Norwich; and 
St. Peter's Mountgate, Norwich.* 

Many other examples exist of pots found in chancel walls, but the 
three I hlave named appear to be more probably for acouistic purposes 
thani for anyJ other. Vitruvius in a significant passage (V-5) suggestbs 
that theatres built of wood do not require the system of echeia. 

Chiorual Muslic.-The mediseval church is the antithesis of the classic 
theatre. It is acoustically an enormous bathroom furnished with a 
whole systeni of " baths " in the shape of lesser cells and chapels 
which select and reinforce some tones above others. The reinforcing 
of separate tones is specially noticeable during organ playing in West- 
minster Cathedral if a central position is chosen. The domes, the apse, 
the side chapels in turn appear to deliver the note as though the organ 
instead of being at the West End changed its position bodily a dozer 
times. 

In a large church a vowel sound delivered at ordinary loudness is 
lheard as a tone. A series of tones when sung is prolonged and rein- 
forced and each note may continue for five or ten seconds giving a 
series of undesigned harmlonies. Taking a note on the great organ 
as a standard of loudness the reverberation of St. Paul's is roughly 
12 seconds, York Minster 10 seconds, Ripon Cathedral 9 seconds, 
Westminster Cathedral 5 seconds. A priest reading a passage in 
Latin has a series of fine sonorous vowels provided by the language 
whichi are in various ways reinforced. He is ciompelled to intone; 
and(I he will finid himnself doing so more easily in a certaini tonlality which 
is in fact deterinined by the chureb. (rhhe " note " of the whole 
churich is of courillse the resuLltanit of reiinforeemenit by thie mnaiin cell antd! 
bv its lesser resonlators.) 

Hence the character of mediawval music and its development from the 
r-eciting note of the priest. Plainsong began as a simple recita- 
tive of the Psalms, having a dominant clearly defined as the 
reciting note of the priest. In the Gregorian modes the reciting note 
is always the dominant of the mode. The verse of the psalm is divided 
into two parts, the intonation leads up to the reciting note, and a 
cadence from that closes the first half of the verse. The reciting note 

* Nolfolk Arelveology,'' Vol. vii., 1872, p. 93. 
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begins the second half and leads to a final cadence. We read that 
the so-called Ambrosian chants had a different intonation 
to the so-called Gregorian-this was due, among other factors, 
to the difference of tonality between the small first church 
built by St. Ambrose in Milan, and the old Basilica of St. Peter's, 
which was very large. The measuring of notes by bars was impos-_ 
sible. The sound had gradually to fill the church, and as gradually be 
withdrawn. Hence the familiar crescendo and diminuendo in 
mediaeval music. 

But it was also found that so great was the unifying tone effect of 
the church as an instrument that more than one tune could go on at 
the same time and, if certain musical rules were kept, the result would 
be pleasing. Hence polyphony or " many tune" music, in which 
the bass, treble, tenor, and contra tenor each sang his part-- 
independent yet carefully related by strict laws of counterpoint. This 
music achieved a marvellous elaboration and capacity of expression. 
It was unaccompanied; the church was the major instrument, able to 
keep the singers in tune. A legend exists that a Mass by Fairfax-a 
mediaeval organist of St. Albans-was composed with a fourth part 
supplied by the church. Even if this was no more than a legend it 
shows that the building was recognised as an instrument. 

The history of mediaeval music should be studied in close connection 
with the churches. Besides Rome and Milan there were well known 
schools of church-song at Metz and Aix and later at Paris, Chartres 
and Toulouse-all buildings having definite forms. 

Polyphonic music, as heard to-day in Westminster Cathedral is the 
complement of media3val architecture; a Palestrina Mass heard in a 
cruciform church is an experience of beauty having completeness. 
The principle of the music is motion-a flowing activity; the principle 
of the architecture is equilibrium, and these two opposite poles of 
esthetic experience exist together. The greatest achievements of com- 
position were naturally settings of the Mass, the centre of the holy 
office. I have spoken of them as mediaval but they were the achieve- 
ment of Renaissance musicians and of reforming churchmen. The 
Renaissance in music was as subtle and far reaching as in architecture. 
Church music elaborated to extremes in technique was both rivalled 
and influenced by the secular music, which, towards the end of the 
15th century from Italy, Provence and Flanders began to exercise and 
delight the people. A naturalism in music as in the formal arts carried 
all before it. All persons learned songs and how to sing them and we 
must recognise that the congregations in our 15th century churches 
were singers and critics anxious to use their voices. Hence the interest 
in church tnusic and the movement for unison singing in the churches 

This content downloaded  on Wed, 2 Jan 2013 07:25:54 AM
All use subject to JSTOR Terms and Conditions

http://www.jstor.org/page/info/about/policies/terms.jsp


444 MUSIC AND LETTERS 

which preceded the Reformation. In some cases, as at Aberdeen 
under Bishop Elphinstone, this popular movement was helped and 
directed by the clergy.* 

But the over-elaboration of church music and the use of secular tunes 
as themes called for reform in a reforming age. The result was the 
proposal for the abolition of polyphonic church music by the council 
of Trent, only prevented by the genius of Palestrina who wrote his 
Missa Papae Marcelli in 1564 to prove that counterpoint could be 
devout. It was a triumph of technique and of religious art. 

Meanwhile, stringed instruments had developed with song writing; 
and in the houses of cultured persons like Sir Thomas More chamber 
music was now heard. The instruments were taken more freely into 
the churches and used as accompaniment to the unison singing later 
adopted by the Protestants. In Italy at Florence and Vicenza instru- 
mental music was played at the revived comedies of Plautus and 
Terence on the new classic stages and developed later into opera; 
but in Germany an even more important combination occurred of 
instrumental music with part of the Roman service in Latin preserved 
by Luther, who was a musician. At Leipzig especially, many of the 
Roman numbers were preserved and with them the tradition of choral 
music to Latin vowels. But instrumental music with its monodic 
progressions was a new world to be explored, and naturally occupied 
composers. Bach, in the 17th century, found himself organ-master 
at Leipzig in a medieval clitircht with the remains of the great choral 
traditions of the Middle Ages, and also with newly developed instru- 
mental progressions. ilence the great B Minor Mass written to 
Latin words and having instrumental parts. But instrumental music 
having measured harmonies as opposed to flowing, and having a 
definite technique of movement in the shape of bars and beats, requires 
for its proper rendering the concert room type of auditory, with a 
noderate reverberation. In a large church, in which tones are pro- 
longed for five seconds or more, strict time is impossible. It is in 
fact exceedingly difficult to-day to find a suitable auditory for the 
B Minor Mass. In the cathedral the orchestra is chaotic, in the 
concert room the chorus is stifled. 

I want to make it clear that the problem is essentially an acoustie 
one. The magnificent choral tradition of the Middle Ages was the, 
result of the particular beauty and sonority of the Roman vowels 
expanded under the reverberation conditions of the mediaval church. 

* McEwen's Service Books of the Cathedral of Old Aberdeen. TransactiOns 
of the Scottish Ecclesiological Soc., 1914. 

t Bach was organist at the churches of St. Nicholas and St. Thomas, at 
Leipzig. 
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Both Byrd in England and Bach in Germany, when composing for 
Latin words produced different results to those produced when com- 
posing for English or German (compare Byrd's Magnificat to any 
part of his Gradualia in Latin). To use English vowels in a 
chorale and to carry the choir into a modern concert room is to rob 
the music of its essential singing quality. English vowels, naturally 
poor for tone production, require the reinforcing which can be had 
from a moderate reverberation. A-t the same time Bach's Mass has 
certain time effects which are essential. The music is measured in 
the modern sense. (This element in it is derived from the stringed 
instruments in the Renaissance opera-house and concert room). I am 
in favour in cases like the B Minor Mass of using the church or 
cathedral for the sake of its volume and reducing its reverberation 
until a proper compromise is reached. This should be done by means 
of wood flooring for the orchestra and singers, if possible at the 
West End of the church and also by means of absorbents such as heavy 
temporary hangings at the opposite extremity-for instance in the 
crossing. Wagon-covers, rick-covers and large flags should be used, 
carpets should be commandeered for large paved floor areas, and the 
public should be admitted to triforium and clerestory galleries. We 
should remember that in the Middle Ages churches were often filled 
with tapestries which tended to moderate reverberation. Choirs and 
soloists should rehearse in the church and learn its acoustic qualities. 
They should learn to listen to themselves in it. The reverberation 
should be reduced to some 32- or 4 seconds at most. 

In order to emphasise the importance of the building as an instrwi- 
ment I would like to describe briefly three musical experiences of a 
very different kind which I happened recently to have within a few 
weeks of each other. The first was a chorale in St. Peter's in 
Rome during a Sunday morning service for pilgrims. The choir was in 
the chancel and owing to footsteps was inaudible on first entering at 
the west end of the huge church; on approaching the dome it could 
be heard. I was anxious to hear what a choir could do with one of the 
longest reverberations in Christendom. On hearing it one perfectly 
understood the necessity for the reed voice-production of the Italians 
that came as such a shock when heard in London in the Albert Hall. 
Such voice production is necessary in St. Peter's in order that direct 
sounds shall carry and drown out reflected sounds. The ponderous 
slowness of the polyphony was remarkable but it was a slowness that 
was enormously impressive. It was tidal in its effect. The unit of the 
musical rhythm had in fact a true relationship with the unit of mass 
of the architecture. It was a striking illustration in terms of art of 
Sabine's law in acoustics that reverberation varies directly with 
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volume. But the point is that the music was a true product of the 
building and the result a complete artistic experience. 

The second experience was a performance of the opera " Thais 
in the Paris Opera House built by Garnier in 1863. 1 took seats on the 
parterre in order that I might also visit the galleries. I found in the 
parterre seats the orchestra delivere half a beat late from the domical 
ceiling as is the. case in the Albert Hall. The loges and all thie wall 
surfaces were lined with pink satin, so that reverberation was far too 
short for choral music and only the powerful basses benefited owing 
to the absorption of overtones. Tenor and soprano were alike strained 
and thin in tone. The voice of the priestess of Venus finally converted 
to Christianity with a high c appeared to me to be lost almost literally 
in a wilderness of pink satin and plush sentiments. Only the infinitely 
sophisticated talent of the French could have unified such music, such 
a drama, and such a building. But the house was filled with young 
Parisians wonderfully moved. From the top galleries the singers were 
seen and heard against the stage floor which acted both as reflector and 
resonator and as a result were slightly louder: the orchestra too could 
be heard properly from up above. The whole experience, archi- 
tectural and musical, was one, not of art, but of triumphant artifice, 
so far removed fromn the ordinary laws of cause and effect as to be 
almost unintelligible. 

The third experience was an Elizabethan Masque by Campion, heard 
in the old Palace at Hatfield with the original numbers. The hall 
was the common Tudor type in brick with a timber roof and the 
reverberation was something like two or three seconds with a good 
sized audience. The music was choral with string accompaniment and 
string interludes: the figure of the music, so to speak, was given by 
the voice and the strings were used as elementary but very effective 
tone contrast. Both voices and strings needed reinforcing and received 
it from the hall. The hall happened to be exactly the kind of building 
within which in Elizabethan times such music was intended to be 
performed. The result (in spite of English vowels) was full, strong, 
and musical, and artistically complete. 

It is obvious that there is a real musical revival to-day in country 
parts as well as in the towns. The revival is an interest in tunes. 
Village choirs, men's clubs, women's institutes are re-educating them- 
selves in British melody. From the point of view that I have been 
laying before you, what instruments have we in the way of buildings? 
We have parish halls, village churches, and above all our cathedrals. 
Organists should realise that they have-quite apart from their 
organs-grand musical instruments in their churches which only 
require to be used. Their acoustic and musical properties shouild be 
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explored. Unaccompanied choral singing is easy in many churches 
if the right kind of music is sung. But an important reform is 
necessary-organists, in order to hear their church as an instrument, 
have got to get away from under their organ. It is quite impossible 
for organists to realise what the church is doing to their progressions 
if reverberation is drowned out immediately by the pipes above their 
heads. Consols disconnected from the organ are essential for playing 
the church as well as the organ. Fugues in church are generally 
played too fast so that all parts below a certain pitch are chaotic. 
This would be helped by reducing reverberation by means of tapestries 
and carpeting. An organist having explored his church and trained 
his choir to use it as an instrument would then be under direct 
stimulus to compose for it more of the kind of music that would 
suit it. 

From this point of view how should he go about his work of com- 
position? I suggest that he first train a small choir to sing unaccom- 
panied in the church in a certain tonality suited to the church. Then 
for new numbers and anthems he need do no more than take some 
folk tune, some nursery rhyme or Christmas carol melody and 
develop it to any words having the right vowels-again with direct 
reference to his voices and church. For accompaniment on his organ 
or on strings he requires nothing but the simplest and most effective 
tone contrasts such as the Elizabethans used their instruments for. 

For the sake of real music it seems important to present some other 
alternative to the rapid development in churches of the American 
cinema organ with its various boxes of tricks, by means of which 
operatic music (quite unsuited to the church as an instrument) can 
be played as voluntaries. From an acoustic point of view tone means 
fullness, depth, and richness of a sound, an emphasis of its character. 
Often the simplest progression sung to the right vowels under proper 
reverberation conditions can, in my opinion, provide more beauty of 
tone than the most elaborate harmonic combinations in a crowded 
concert room, to the production of which all the latest instruments 
have been laid under contribution. 

HOPE BAGENAL 
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