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TWO FACTORS OF UNIFICATION
FOR MUSICAL NOTES: CLOSENESS
IN TIME AND CLOSENESS IN TONE
Translated by Luisa Zecchinelli and Richard Davies

1. Introduction
When a piece of music is played, what the listener hears is not really a large number of
unconnected sounds, but rather an interweaving of melodic lines that are clearly separable
and relatively independent one from the other within the musical context.
If we had to give a description of a piece of music in a narrowly analytic fashion – for
instance in the terms of physics – listing separately each of the sound events in the sequence
of instants, we would never get round to explaining the presence of organised structures such
as phrases and melodies. These come to the fore at a different level of observation and can
be grasped only by appeal to concepts that can hardly be reduced to those called for by
“objective” descriptions such as those of physics.
When the question was raised of the unified organisation of visible objects, the situation
was basically the same. Indeed, as a point of history, it was von Ehrenfels’s observations on
the phenomenal properties of melodies that introduced a new perspective that was able to
show that there were problems concerning the organisation of directly given experience that
were unthinkable within the empiricist and atomistic paradigm that dominated psychology
at the end of the nineteenth century, foremost among which was the problem of the unity
of perceived events.
If we grant the constancy hypothesis in the relations among physical, physiological and
directly experienced events, and if we take some definitions of unitariness as holding of
objects such as the “rigid body” accepted in mechanics, then we ought to expect an
organisation of the field of actual experience that differs in many points from the way it in
fact is. Wertheimer drew attention to an extremely fertile method when he formulated the
laws of the unitary organisation of visible objects on the basis of the relations that hold at the
level of direct experience, without being further analysable, and proceeded to adopt as a
measure of their relative weight the perceived results obtained in situations where the factors
conflict. This is the only way to pick out the rules that bring about the organisations of the
field that are the objects of direct observation.
These laws do not easily reveal themselves to simple observation of the objects that
fill our experience. They emerge more readily from a analysis of fairly elementary situations in which we can isolate the factors from the interaction of a large number of variables.
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These variables should not be so broken up as to destroy the factors of unification that we
are seeking. Because he was particularly interested in the visual field, Wertheimer took into
account some extremely simple – obvious even – visual facts to this end. These are the facts
that exemplify the well-known laws of organisation in the visual field: proximity, similarity,
common fate etc.
We may employ a line of reasoning similar to Wertheimer’s to try to explain some
features of our tonal experience, looking at some case of unification among notes that are
generated in very simple situations. These cases of unification are strongly similar to the first
of the factors that Wertheimer listed, namely proximity.
Thanks to this factor, a sequence of dots that is presented on a uniform background as
follows:
(13.1)
is normally seen as a sequence of pairs, with the first dot paired with the second, the third
with the fourth and so on, and not the second with the third, the fourth with the fifth and
so on.
There is a straightforward sense in which, when we talk of proximity as a factor of
unification, we do not mean that there is some precise distance that has this power, but rather
that in an overall situation two objects are closer to each other than either is to other. After
all, in the following sequence:
(13.2)
the same distance that in (1) divided in (2) unites by way of “proximity”.
We shall make use of this observation later.

2. Two meanings of “proximity” in music: temporal proximity and
tonal proximity
Is it possible to carry this system of relations over into the field of tonal experience?
Wertheimer had already at least implicitly floated this supposition when, among other cases
of unification by proximity, he refers to a situation made up of sound elements: “That the
principle [of proximity] holds also for auditory organisation can easily be observed by
substituting tap-tap, pause, tap-tap, pause for (1) and likewise for the other cases”.
Clearly, transpositions of this sort, from one sensory modality to another, can only be
carried out so long as we do not require perfect fit between their terms. As Wertheimer
applied it to acoustics the concept of proximity has some features that distinguish it from that
of the dots. Because the sequence of taps and pauses are of necessity distributed in time, they
do not generate a simultaneous representation of grouping, as the dots do, but a sequence of
distinct rhythmic figures.
We may, therefore, speak of “proximity” in music in at least two ways.
To begin with, we have temporal proximity, as already described in the example given
by Wertheimer. This can be compared quite easily with spatial proximity, especially if we
avail ourselves of the usual spatial representations of time. In the first place, just as a sequence
of equidistant dots does not give rise to salient groupings of the elements that make it up, so
also a series of sound at regular intervals, as in Figure 13.3, does not lend itself to groupings
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that are other than subjective and fleeting rhythms. If, on the other hand, we make the
succession discontinuous by introducing pauses, the notes that are not separated by these
pauses will tend to unify, as we see in Figure 13.4:1

(13.3)

(13.4)
Furthermore, “proximity” also in acoustic situations is a relational property: when two
events are separated by a certain amount of objectively measured time, will be “closer” than
others that are separated by a longer lapse, as we have already noted. If we then project any
temporal distribution of acoustic stimuli, as in Figure 13.4, into a shorter time span, then the
“proximity” relations remain unchanged (Figures 13.5 and 13.6).

(13.5)

(13.6)
Of course these conditions hold only within certain temporal limits: if the stimuli come
too quickly or too slowly, the relations lose their salience.
The other case of musical proximity is quite different. This is what we are calling “tonal
proximity”, which can be specified in terms of intervals, which is to say “distances” between
tones on the musical scale.
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Consider the following example:

(13.7)
Here we have a chromatic musical scale in which each element is at the same tonal
distance from the next, namely by a semitone. At bottom, this situation is precisely the same
as that in Figure 13.3, inasmuch as no privileged grouping imposes itself on us because the
action of the new variable – tonal distance – is uniform from one note to the next. (In the
chromatic scale, all the notes are a semitone apart.)
Let us now consider Figure 13.8:

(13.8)
Here, the notes do not stand in the same interval one to another; in some pairs it is smaller
and in others bigger. From the point of view of perception, the situation does not present a
series of notes, but a sequence of binary groups. This brings out the unifying function of a
new factor: the notes that are tonally “close” are experienced as making up pairs, where the
tonal interval is smaller.
This new kind of “proximity” can likewise be defined relationally: tonal proximity should
be taken as a lesser distance relative to a greater. For this reason, the same interval that can
be experienced as “divisive” in one situation can be experience as unifying in another. The
following two examples clearly illustrate this concept: the first two notes in Figure 13.9 can
be regarded as “close” while, by comparion, the second and the third are “distant”. In Figure
13.10, the same interval that, in Figure 13.9, separated the third note from the second now
unifies the first two notes. This fact becomes all the clearer if the notes are heard in rapid
succession, as indicated in the second part of each example.2

(13.9)
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(13.10)

3. Tonal proximity and identity
Let us now consider the following sequence of notes (Figure 13.11):

(13.11)

When we hear this succession of sounds, we notice that they are clearly grouped into
pairs, as in Figure 13.8. Yet there is a big difference between the successions in the two cases:
while in the former, the notes that make up pairs were tonally “very close” but different in
the latter, they are the same. Thus, we have two radically different circumstances that
produce the same effects.
Regarded abstractly, this would be easily explained by treating the case of “identity” as
just a special case of tonal proximity, namely that in which the tonal distance is reduced
to zero. Yet this solution cannot be accepted so easily because we have to take two important
facts into account. The first is that the impression of sameness is quite different from that of
nearness, however small the gap. The other is that there are notes that, in terms of tonal
quality, are the same, namely those with the same name in different octaves (all the Cs, all
the Ds, all the Es and so on), but that are further from each other than they are from the
“different” notes that are nevertheless tonally close.
The first of these facts is very evident. Hearing a B followed by a C is a very different
thing from hearing the same C twice over. In this case, the difference in pitch between the
two notes is, from the musical point of view, the smallest that there can be, namely a
semitone, but even reducing that difference to 4/9, 3/7 and so on, so as to bring the B as
close as possible to the C as the threshold will allow, the impression of difference remains
and indeed it may be said to increase.
To explore more fully what so elementary an experience means and to clarify the
distinction between a case of proximity and one of identity, we may compare the three
sequences of notes in the following examples:
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(13.12)

(13.13)

(13.14)
If sameness really were just a special case of tonal proximity, there should be the same
kind of phenomenal difference between, on the one hand, Figures 13.12 and 13.13 and, on
the other 13.13 and 13.14. Indeed, Figure 13.14 is derived from 13.13 on the same principle
that 13.13 is derived from Figure 13.12: in each case, a semitone has been subtracted from
the fixed interval that separates the elements in each of the series. What actually happens,
however, is that Figures 13.12 and 13.13 are very different from Figure 13.14. The former
are clearly sequences of ever-lower notes, while the last can be described as the repetition of
the same note.
The second fact is no less evident. In a situation like that of example Figure 13.15,

(13.15)
we have unification of the notes that are “close”, and not those that are tonally
“identical”,which it might be better to call “corresponding”. Now, the qualitative affinity
among notes that have the same denomination is the most powerful that there can be;
nevertheless, they are not experienced as unified in a pair. Rather, we find unification
between notes whose affinity is reduced by the dissonant interval, but that are not separated
by a great tonal distance.
There is, however, another way to get at the relation between the proximity factor and
tonal identity. This is to replace, in situations that are structurally similar, an identity relation
with a proximity relation, and thus to see whether there is a difference in the perceptual
outputs in the situations under observation. Thus we should be able to see whether or not
the two unification factors act in the same direction.
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Let us examine the following examples:

(13.16)

(Continued 13.16)

(13.17)

(13.18)

280

P. Bozzi

(13.19)
If we listen to these sequences in the first instance at the first of the given speeds (= 60),
we can easily discern that the note separated from the others by a bigger interval appears
phenomenally “isolated” within the piece as a whole. Moreover, if we increase the speed of
the sequence, for instance to = 240 (the second speed indicated), the phenomenal isolation
of the highest note reaches a point where it creates a sort of schism within the tonal field
into two levels: on the upper one, there is felt repetition of the high note and on the lower
we have an undulating and uninterrupted melodic line.3 The important thing to bear in
mind is that all these examples have the same overall perceived structure, but this is produced
in the first three by a proximity relation among the lower notes, whereas in the fourth
there is another factor that has to some extent taken the place of the greater relative
proximity. In Figure 13.19, the note that is experienced as isolated is at the smallest possible
tonal distance from the others, and the unification of the others cannot be due to anything
other than their identity.
Thus, we have seen that, even when the separating interval between one note and the
next is as small as can be, the only factor that can dominate over this segregation by proximity
and break the grouping is note identity. This ought to happen all the more when the
separating intervals are greater, as it is easy to imagine and as we have observed experimentally
with sequences that fit the bill.
On these grounds we are not allowed to suppose that the sameness of two notes is just a
special case of tonal proximity (that in which the distance is reduced to zero), but we are
allowed to say that whenever a proximity relation is replaced by one of identity then we
should get the same result, namely a unification of the sound elements involved.

4. Two factors at odds. The influence of speed of succession
So far we have taken tonal proximity and temporal proximity separately, trying to specify
their essential characteristics using examples in which only or the other was the operative
variable. Yet in real musical situations the two factors are always at work together, so that
we must examine their relative weightings in structuring tonal forms. For this reason, we
must look at how they behave when they are at odds with each other albeit at an elementary
level.
One situation in which the two factors work in opposing directions is as follows:
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(13.20)
Between each C below the line and each G above, there is a considerable interval, so that
the tonal distance works as a separating factor. But these two notes are closer to each other
in point of time than is each G above the line and each following A flat, so that the temporal
distance would favour the unification of the first two notes. On the other hand, each G and
each A flat are tonally very close, so that the tonal proximity works in favour of unification;
but they are separated by a large time lapse relative to the first two notes, which has a
separating effect. The same applies to the following notes, namely the C sharp and the C
below the line, followed by a G above the line. And so on.
When we listen to a sequence of sound stimuli with this structure, we hear pairs of notes
melodically rising and falling, separated by pauses: that is to say, the unification comes about
as a result of the factor we have been calling temporal proximity. In such a case, tonal
proximity is too weak to be noticed.
Yet we can make tonal proximity dominate without changing the temporal relations or
the tonal intervals of Figure 13.20. It is enough to increase the speed of the sequence of stimuli. If
we listen to Figure 13.20 at = 240, then we still hear pairs of notes, but they are made up
of G and A flat and of C and C sharp, which is to say the notes that are tonally closest.
The same result can be got replacing the proximity factor with the identity factor, for the
reasons given in the preceding section. Consider Figure 13.21: at = 60, we have unification
among temporally close notes; but at = 240, the notes with the same name unify.

(13.21)

(Continued 13.20)
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(Continued 13.21)
As we can see, they are made up of the fast versions of Figures 13.20 and 13.21. What
marks them out is a musical notation that brings to the fore the overall structure of what we
hear when we increase the speed of the presentations from which we began. At = 240, the
process of unification between tonally close notes goes so far as to bring out two distinct
sequences of sounds, each made up of pairs of notes. These two sequences are present
together but separated into two sound levels, as we might find for instance in the high and
low parts in a composition for two voices.
From what we have said, it is clear that whether unification by temporal proximity
dominates over tonal proximity or vice versa depends on a further variable, which is the
speed of the sequence. It is very hard to explain just how this variable acts on the two factors,
because when we increase the speed of the presentation of the stimuli, we are not really
modifying the temporal relations that hold objectively. It seems that the dominance of one
unification factor over the other comes about according to whether the temporal relations
discussed above fall or do not fall within certain absolute ranges.

5. Further observations on tonal proximity: the trill and the tremolo
In the resolution of conflicts between temporal and tonal proximity, this latter factor plays a
more complex role than we have so far been able to bring out. Let us consider the following
situations (Figures 13.22a–f ):

(13.22a)

(13.22b)
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(13.22c)

(13.22d)

(13.22e)

(13.22f )

When we listen to these situations at the indicated speeds one after another, it is easy to
hear that the first two (Figures 13.22a and 13.22b) are radically different from the last two
(Figures 13.22e and 13.22f ). While the first two are perceived as a rapid alternation of two
notes, that is to say as a trill, the last two are experienced as two series of repeated notes that
are both present, as in the Figures 13.20a and 13.21a in the preceding section. For all that
they closely resemble the two that follow them, the two intermediate situations (Figures
13.22a and 13.22d) present a lower level of unification by tonal identity.
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This schism of the events with in the auditory field into two sharply distinct series is even
more evident if we consider situations like these (Figures 13.23a–f ):

(13.23a)

(13.23b)

(13.23c)

(13.23d)

(13.23e)
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(13.23f )
When we listen to these six examples at the speeds indicated one after another, we notice
an increasing differentiation of two melodic lines, each of which presents itself as a trill. These
two trills are experienced as both present but as lying in different regions of the tonal space:
the one “high” and the other “low”. It goes without saying that situations of Figure 13.23
are basically similar to those of 13.22. In type 13.22 cases, the unification of the notes in the
upper line and in the lower line comes about through identity, while in type 13.23, it comes
about through tonal proximity. In these latter, however, the segregation between the two
melodic lines is equally strong, because the unification between notes that are so tonally close
generates a very significant structure: that of a trill (or, to be precise, a double trill made up
of a “high” part and a “low” part).
It is worth pointing out that the first two situations in each of the two series differ from
the last two in respect of a single variable, namely the tonal distance between the evennumbered notes and the odd-numbered ones. In all other respects each of these groups of
examples is constructed in the same way.
Why should it be that the unifications come about differently in the extreme situations? If
they are correctly applied, the considerations brought to light in the foregoing sections can
be employed to explain the two perceptual effects that musicians call the trill and the tremolo.
As regards the Figure 13.22 cases, we may begin our explanation by appealing to a simpler
case drawn from visual perception that is nevertheless closely similar to the one that interests
us. If we have a certain number of dots arrayed on a uniform background thus:
i)

(13.24)
they look to us like two rows of dots one above the other. If we arrange the dots in successive
situations in which the rows appear progressively closer, we get to a point where there are
no longer two rows, but just one that unifies the dots in a zigzag, thus:
ii)

(13.25)
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This is very easily explained. In the first example (Figure 13.24), the first four dots stand
in the following proximity relations:

b

β

iii)

δ

a
α

γ

c

(13.26)

The relation a is metrically greater than the relation c; hence, the dot  is unified with
dot . Dot  is separated from dot  because it is nearer to dot . Similar conditions are
repeated for all the dots in the example.
In the following case (Figure 13.25), the proximity relations have changed to:
iv)

a
α

β
c

b
γ

δ
(13.27)

dot  is unified with dot  because it is metrically less distant from  than it is from , and
so on.
In our musical cases, the transformation of a trill into a tremolo is due to a similar change
in the structural relations that hold among the sound stimuli. Except that the explanation
inevitably becomes more complex, because, alongside the variables corresponding to the
relations of tonal proximity, there is also that of temporal proximity. Indeed, the dots are
perceived all at once, while the sequence of sound stimuli is produced over time.
In a trill, the two tonally close sounds alternate to make up a series of temporally equidistant notes, and the trill presents to the listener as a rapid sequence of alternating notes, just
like the zigzag in Figures 13.25 and 13.27.
In this case, unification by tonal proximity acts in concomitance with the relation of
temporal proximity, which binds together all the notes in the sequence:
v)

t

(13.28)

The relation of tonal identity that connects all the even-numbered notes and all the oddnumbered notes does not produce a phenomenal unification because the two factors that are
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at odds with it are stronger than it: (1) the tonal proximity between the notes one, two, three
and so on; in joint action with (2) temporal proximity, which binds each note equally to
the one immediately before and the one immediately after it. In this case, the joint action of
tonal proximity and temporal proximity mean that there is no unification among the notes
that are the same as one another.
Naturally, we can produce different phenomenal organisations by varying the balance
among these relations. In the last figures in the series under scrutiny (13.22), the action of
the tonal proximity among the even-numbered notes and among the odd-numbered ones is
no longer operative because the interval between one note and the next has been much
increased, as in the visual situation (13.26). In this case, we find unification by tonal identity
at the expense of temporal proximity, which no longer acts jointly with tonal proximity:
vi)

t

(13.29)

This new mix gives rise to the musical effect of the tremolo, which is a schism of the
notes into two lines of sound events that are distinct and coexistent.
The case of the double trill, exemplified in the various cases of type 13.23 situations, can
be analysed in the same way.

6. The question of tonal space
In discussing the experimental situations offered in this study, we have had occasion to speak
of “tonal proximity”, of a “schism of the tonal field into different levels” and of “regions of
the tonal space”. Considered as descriptions of what we hear when we listen to our musical
examples, such expressions may be regarded as fairly clear; after all, they often recur in the
talk of musicians and others who take an interest in music. Yet such usages might be regarded
as incorrect insofar as they have been wrenched out of the vocabulary that we normally use
to describe our experiences of sight and touch. If it were just a question of linguistic propriety
or of expressive clarity, it would be hardly worth tarrying on the point: what is really at issue
is whether we can properly speak of a tonal space in relation to musical notes in just the same
way as we can speak of a visual space when it comes to visible objects, and, if so, what
relations hold among the properties of each.
Geza Révész took the problem to be a matter of some importance and proposed that this
sort of transposition of terms is not legitimate:
(. . .) if we compare the tone sensations with the actual spatial impressions (optical and
tactual), we soon find that there is not the slightest phenomenological similarity
between the spatial and acoustical concepts of “height” and “distance”, let alone
ideational identity. The fact that the various tongues use spatial expressions (high and
low) for the rising and falling aspects may well be interesting from a linguisticpsychological point of view. But one cannot deduce from this the extensity of the tone
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sensations*. There is no doubt that her one has to do, not with spatial relations, but
simply with analogies, exactly as with concepts tone “colour” and colour “tone”.4
In his discussion of this view, Révész is led to distinguish between the “absolute height”
and the “musical height” of sound events. The former may be due to the fact that certain
acoustic frequencies resonate with parts of our bodies that are experienced as “high”: “if we
sing a high note, we localize it high up, in the head (head resonance)”; while other frequencies
resonate with “lower” parts: “[t]he vibrational sensations engendered by the bass viols and
the deeper notes of the cellos (if one is in the proximity of these instruments) are usually felt
in the middle part of the chest.”.
“Musical height” on the other hand, “should be understood as a well-defined characteristic
of the sound sensation”. This is a specifically musical property of notes in virtue of which
they can be ordered in a series, at the ends of which we find sounds that are “acute” and
“bass” or “bright” and “dark” and so on. In other words this is a property by which we can
distinguish notes that have the same name but belong to different octaves.
Granting these two definitions, it follows that the terms referring to absolute height have
to do with the common experience of “high” and “low”, while “musical height” does not;
on these grounds, it is improper to use the terminology of space to describe the musical
properties of sounds.
Nevertheless, the problem cannot be raised and resolved so easily. It is not just a matter
of finding out whether or not a given note can occupy a certain place “high up” or “low
down”. No-one would wonder whether there is a spatial relation between a certain bookshelf
and the F sharp in the second octave; if we put it that way, the problem goes away on its
own. The question is rather: can the laws that give unitary organisation to visual space be
found also in the unitary constitution of sound objects? If so, then in the same way that we
can speak of a “space” when we have to do with the relations among visible events, we may
also speak of a tonal “space” to delineate the field of the relations among audible events.
Thus it is clear that we have talked about a “tonal space” only because we have been able
to use the terminology of “proximity”, “distance” and so on, with a view to picking out
some of the relations among musical notes. It is worth pointing out that we could have used
any old terms for these relations, without making any reference to the spatial characteristics
of our visual and tactile experience. If we did not use arbitrary terms, it is because the words
“proximity”, “distance” and so on do not have a merely analogical sense as Révész urged,
nor a wholly conventional and metaphorical sense as might seem from what we written so
far. Rather, in our view, the generically spatial terms with which we have described the
situations analysed in this study are used in all propriety, which is to say more than analogically
and more than conventionally.
In the first place, we should point out that the expressions “high” and “low” are not a
mere curiosity for psychologists of language. If, of all the theoretically possible adjectives, it
was precisely these that were chosen to designate certain zones of the musical scale, there
must be a reason. Even Révész, for all that he insists that there is nothing but vague analogy,
cannot throw doubt on the degree of unanimity in the choice. But it is not our intention to
argue the point.
What we do want to say is that the “proximity” that Wertheimer discusses acts on events
in visual space in accordance with a rule that is that same as the one obeyed by the factor of
unification that we have called “tonal proximity”.
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Some doubt might be raised, however, about the possibility that one of the other factors
of unification that have already been elicited in the theory of forms has an equal right to be
identified with the factor of unification that we have brought out in the course of our
observations. At first sight, it might seem for instance that “similarity” could be relevantly
cited.5 That is one might say that sounds produced by frequencies belonging to a certain
specified critical band or to some broader stretch of frequencies are heard as “similar” and
are thus unified. Two sharp sounds surely resemble each other more than they do a deep
sound, and this might explain the fact that they are heard “together”.6
There are many reasons, however, to resist choosing “similarity” to explain the phenomena
that we have interpreted in terms of the factor of “proximity”.
In the first place, we should observe that, if we were to do so, that it would be hard to
find another apter term to designate the perceptual salience of the interval of an octave: it is
the notes that have the same name that are “similar” in the strict sense. Moreover there is
widespread abuse of the notion of “similarity” in music: notes with the same timbre are said
to be similar, likewise with those that have the same intensity or that have equal value
(relative duration). In addition, the similarity relation also binds notes that have slightly
different timbres.
In any case, there is no lesser variety of meanings of the term “similarity” in the visual
field. The “similarity” that Wertheimer appeals to as a factor of unification is a kind of
relation that binds two or more objects that are spread out in space but that are otherwise
identical. It is thus a relation that holds among the members of a group insofar as they are all
different from the members of another spatially nearby group. In common usage, however,
the term “similarity” is employed to express a different kind of relation: two things are said
to be similar when they are not identical, but the differences between them are slight. This
is the usage respected in psychology to indicate those minimal differences among the features
of two or more events that do indeed serve to distinguish them, but that are only just above
the difference threshold. As regards colours, we say for instance that oranges resemble one
another when they are due to the mixture of red and yellow in proportions that are not so
different one from another.
This account of similarity has been used to construct a variety of “spatial models” for the
main perceptual qualities of things. Colours have been organised by way of Ebbinghaus’s
double pyramid, which orders the similarities along different parameters of tonality, brightness
and saturation (this was the taxonomy that Munsell later perfected); a simpler model is that
of Hering’s circle; the square of mixtures; the triangle that coordinates brightness with
mixtures; and so on. Analogous geometrical mappings have been thought up to classify tastes
and smells.
Révész himself constructed a geometrical model for musical notes. This must be a threedimensional scheme, since “the note series is characterized not by one but by the synthesis
of two characteristics, of which one progresses continuously and in a one-way direction
(pitch) and the other progresses continuously and periodically (quality)”.7 In effect, we have
a vertical cylinder on whose outer surface we can trace a rising spiral. “The continuity of
direction of the pitch series is expressed by a continuous line from the starting point; the
periodicity of the quality series by the dots corresponding to the notes of similar designation
(within each octave) which lie on the spiral line vertically one above the other”.8
Clearly, all the phenomenal “similarities” ordered by these spatial models can be described
in terms of geometrical “proximity”. But where in the cases of colours, tastes and smells, to
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speak of proximity is blatantly metaphorical, in the case of musical notes, we have something
that is more than a mere analogy. From the practical point of view there really is a certain
convenience to talking about colours being “close” or “distant” on a given axis: this allows
us to indicate them and to recognise them relative to a standard classification, or to fix their
position relative to a colour sample. Nevertheless, in speaking about colours in a nontechnical way, we are inclined to use expressions that presuppose relations of similarity.
This does not happen with musical notes. We carry on speaking of “proximity”, “height”
and so on irrespective of Révész spatial model, which is not well known either among
musicians or among lay commentators. Moreover, there are at least two cases in which it
would be extremely awkward to introduce the notion of “similarity” while that of proximity
is the only one that fits the bill.
If we agree to talk about the similarity between notes belonging to the same range of
frequencies, this agreement will hold only so long as we attend to single notes produced one
after another, with perhaps a brief rest between them. That is, only in situations of comparison
is it possible to say that one note is more or less “similar” than another to a pre-chosen standard
note. On the other hand, when we listen to a melody, no-one hears a sequence of similarity
relations among the notes that make it up; we cannot say that some are more similar to each
other and others less so (except in the cases of unison and the octave): they are all in certain
sense different from each other. What we really hear is that the melody “moves”, “rises” and
“falls”, and that within these movements, the distance between some notes and others
sometimes sounds large and sometimes small. These relations define the “melodic profile”.
In the second place, that vague impression of similarity that can arise out of hearing in
isolation two or more sounds of much the same frequency, is completely erased when the
musical notes are played simultaneously, as in chords or in contrapuntal structures. Chords
can be “tight” or “broad”, compact or sparse, and we cannot experience any relation of
similarity among the notes that make them up. In counterpoint, we experience so vividly
the relations of “proximity” and “distance” among the parts that we draw from it the
impression of a genuine “space” with in which the various melodic lines are articulated.
For this reason, we seem to have to exclude the interpretation of the factor of unification
that we have been analysing as “similarity” among the elements in play. Yet, as we have
seen, appeal to “proximity”, as Wertheimer described it, allows us to explain more naturally
the acoustic situations on which we carried out our experiments.
In conclusion, what warrants our speaking of a tonal space is not so much a possible
congruence between it and the visual space, as the fact, which we have sought to establish,
that certain structuring conditions hold of the acoustic field that are identical to others that
hold of the structuring of the visual field.

Notes
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When our examples are made up of two lines one above the other, they are to be read as follows:
the upper line represents the objective distribution of sound stimuli, so that the notes are written so
that they are graphically isolated one from another; the lower line represents the groupings that are
formed as a matter of phenomenology. In the latter case, thanks to a convention of musical notation,
the notes are connected in accordance with the unification. The sound situations that are reproduced
in writing in our examples and on which we carried out our observations were recorded on
magnetic tape.
A third case of proximity might be this: among three sounds variously spread out in space and
equally distributed over time, the two whose origin is experienced as closest will be unified. This
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case raises a problem in the study of acoustic perception in general but is not very important for the
psychology of music.
Someone with more than a smattering of music theory might object to these examples by recalling
that the isolation of the upper note is mostly due to the fact that it is higher than the others, given
that in musical compositions the higher notes play the role of figure (voice) relative to the others
that are background (accompaniment). The objection is not, however, telling against our examples,
because we also have the following case:
Révész, G. (1946). Introduction to the Psychology of Music (trans. G.I.C. de Courcy, Dover Reprints,
Mineola, NY, 2001, p. 68). The asterisk in the original refers to Révész’ own “Gibst es ein
Hörraum?”, Acta Psychologica, III, 1931, 137–192. The citations in the next paragraph are from
Introduction, pp. 68–69.
In the discussion we have already cited, Wertheimer cites musical examples like ours to illustrate
the “similarity” factor.
On this point, see Bozzi, P. (1959). Un aspetto della qualità armonica: la tendenza alla risoluzione
[An aspect of harmonic quality: the tendency to resolution]. Rivista di psicologia, LIII (II), p. 159.
Révész, Introduction, cit., p. 67.
Loc. cit., and Figure 18.

