Aksel Qijord:

On the ontology of colours: Are colours
heterogeneous or homogeneous? Are they
two-dimensional or three-dimensional?

Abstract

My answer to the first question that is posed in the title of this thesis is that colours
are homogeneous, which means each and every colour is only one in number. This
means that colours are not heterogeneous, that is, they are not compounds or
mixtures. For example: orange is often said to be red and yellow, and grey is often
said to be white and black. In other words: orange and grey are both claimed to be
heterogeneous. However, my conclusion that colours are homogeneous simply
excludes that heterogeneity can be the case.

My answer to the second question is that colours are two-dimensional, which means
that colours stretch out in length and breadth, but not in depth. This conclusion
gainsays naive realistic conceptions about colours, for example that they can be
objects like a piece of blue cobalt, or that there can be voluminous coloured light
beams passing in three-dimensional space from a light source and, when they hit
objects, mix with their colours. For example, one use to say that yellow and purple
beams colour a landscape at sunset. The conclusion on two-dimensionality also
gainsays the more sophisticated theory of identification of colours with brain events.
That is, colours cannot be identified with brain events because the latter are three-
dimensional while the former are two-dimensional.

These two conclusions are drawn from three general propositions, which I call Basic
Suppositions.

The first says there is concomitance between colours and their extensions. This means
that any colour has a certain extension and that this extension cannot be separated



from the colour itself. It follows that colours are homogeneous because if
heterogeneous, like the contention on orange, the implication will be orange is twice
its own extension, and this contradicts the first basic supposition.

The second says that colours can only relate beside each other. This basic supposition
gainsays naive realistic conceptions which include that colours might exist behind
each other and have different directions in three-dimensional space.

The third says that only colours can limit colours, which means there can be no empty
space or “clear air” between any two colours, i.e., it cannot be a blank or a gap
between them, which is not a colour.

In addition, my inquiry results in two other basic suppositions, namely that colours
might be identical notwithstanding difference in figure, size or position, and that two
or more different colours cannot be identical with one and the same colour.

All these propositions will be clarified and defended in the discussion to follow.

Method

I proceed by naming colours. For example; this black is infield to which this white is
outfield: X In this example, I denote the figure in question, the capital letter X,
simply by naming it black. And also, I name its surroundings by the colour name
white. That is, I am not trying to define particulars. And the common name colours
refers to all particulars including white, black and grey.

From there I detect their relational properties by using the substantival mode. The
important thing to note is that when the substantival mode is used colour names
function as subjects in sentences. This mode needs not only be used to characterizing
colours by their positional relations, like the infield-outfield relation. Other
characterizations are also possible. For example, a certain red in a white outfield may
be a square. This means it has a certain relation to white, namely a square relation.
But I can also characterize the same red by a sort of causal relation and for example
contend it is a positive after image.

The opposite is the adjectival mode which characterizes things or what is taken to be
observable physical objects, by their colour properties, which is a naive realistic
approach. For example; this tomato is red, but that tomato is green. By this mode
colour names function as predicates or adjectives in sentences.

In some naive realistic sciences, for example those of Goethe and Chevreul, whom I
discuss in this thesis, the two modes are used together. For example, a contention is
that red pigment mixes with yellow pigment into orange. Here red and yellow are
used as adjectives respectively characterizing two different chemical materials, and
orange characterizes the mix of those. However, a general contention might be that
orange is a compound of red and yellow, and this latter contention conforms more
clearly to the substantival mode.

As I explain in General Introduction, section 1.5 below, the tradition from Hering to
Hardin, does not, in the first place, bring causes into their determinations of particular
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colours, and so, it is the substantival mode which is in use. However, determinations
like orange is both red and yellow is some sort of defining colours by other colours,
and gives reasons to believe in heterogeneity of colours. On the other hand, adherents
of the tradition sometimes claim that such determination is purely psychological, i.e.,
without ontological implications. I discuss both options in the first section of General
Introduction.

In psychophysics, colours are characterized by their causes, and so also that discipline
can be said to use the substantival mode. But these causes are theoretical entities, that
is, they are in principle not observable. The talk is about differences of wavelengths
of radiant energy, different purities of any one dominant wavelength, and differences
of luminance which concerns intensity of radiant energy.

These and purely neurophysiological causes are in themselves not colours and
therefore not of concern to my exploration, though I give the principal explanatory
structure considerable attention, especially in section 1 of General Introduction.

My general contentions, i.e., the basic suppositions, are arrived at by observations and
determinations of particular colour relations. And therefore, induction is fundamental
to my method.

From the basic suppositions I finally draw my conclusions.

The structure of this thesis

The text is divided in two, namely General Introduction and Chapters. General
Introduction comprise the solutions to the problems discussed and the arguments for
those solutions and is therefore not a short foreword, but a comprehensive text in
where all the basic suppositions, except for number V, are formulated and defended.
My reason for the divide is that the chapters relate to my findings and by that expand
in orientation, addressing particular problems in colour philosophy.

In section 1 of General Introduction, I address the contention that colours are
heterogeneous, and argue that the terminologies both in naive realistic sciences on
colour, and in modern psychophysics, suggest that colours are judged heterogenous,
and that this for apparent reasons can be a conviction about the ontology of colours.

In section 2, I explain and defend my method and move into several themes related to
the question if colours are homogeneous or heterogeneous, until I, in the last section,

present and justify my argument in favour of colours’ homogeneity. In this run I also

justify my general contention that colours can be identical notwithstanding difference
in figure, size or position.

In section 3.1, I first present my argument that colours are two-dimensional, and in
sections 3.1.1 and 3.1.2, I give substantial justifications for the basic suppositions I
use, respectively that colours can only relate beside each other and that only colours
can limit colours. In this argumentation I address naive realistic conceptions while
paying them very much respect. In the last section 3.2, I consider most of
psychologist Katz’s outlines of naive realistic colour conceptions and conclude that
those stand strong both in daily life and in science on colour, and that the belief in



colours’ two-dimensionality must be reserved for special colour conceptions, for
example in psychophysics and eye-brain surgery.

In the second part, which is divided into chapters, I try to show the relevance of my
findings relating them to different themes.

In chapter I, section 1, I present in brief all the basic suppositions. In section 2, I
proceed to basic definitions, and in section 3, I present the main implications that can
be drawn from the basic suppositions and definitions. I must confess that some
definitions are not presented and defended in General introduction and that the
implications are more than the two that answer the questions posed in the title of this
thesis. However, I think the explanations I give in chapter I, are likely to be easily
understood and accepted as sufficient justifications.

In chapter 11, I consider causal explanations in naive realistic and realistic sciences. In
relation to the former I gather conceptions from both Aristotle, Goethe and Chevreul.
These are contrasted with the latter, represented by renaissance philosophy on
colours, with focus on epiphenomenalism. I end the chapter by giving a brief outline
of Eliminativism, a position defended both by Hardin and Arstila.

In chapter I11, I first discuss Hardin’s definition of unique colours, thereafter I repeat
my critique on the lacking conceptual criteria for dividing colours into chromatic and
achromatic. Then I present and discuss some theories of opponent colours within
pigment colour systems. Further, I address some difficulties within colour systematics
which arise from the detection of so-called forbidden colours. In the next sections I
address the Swedish Natural Colour System and explain my reasons for not accepting
that the use of the term natural is sufficiently counted for.

In chapter IV, I discuss the problem of sorites series, which concerns degrees of
likeness between colours. I refute the idea that two colours can be different while at
the same time matching or being identical with a third colour.

In chapter V, I address especially the difference between colours and touch in relation
to spatial characteristics. I argue that touch is not a spatial sense, something which
seems to oppose Berkeley’s own consideration in his New Theory of Vision.
Particulars under other determinables too, are, likewise touch, only existing in time,
either simultaneously or in a time series. I argue that the only determinable under
which particulars are two-dimensional, is colours.

In chapter VI, I discuss after images in relation to my contention on identity. After
images are taken to be only two-dimensional: and, if an after image can be said to be
identical with the colour of which it is an after image, I contend the preceding colour
must itself be two-dimensional. I also go further into Chevreul’s mixed contrast and
argue that, from his own premises, it follows there is no neutral ground onto which a
negative after image shows itself in its purity.

Finally, in chapter VII, I explain and defend my definition of colour totality. I
compare it with some different definitions of visual field and argue that the definition
of colour totality is the only one that exclusively refers to colours. The notions on
visual field which I consider contain in a greater or lesser degree, causal connections.
I first defend the implication that a distance between any two or more colours, must



itself be a colour. Furthermore, I discuss the implication that a colour totality is
infinite, that is, it has no limitation from without. Both these implications follow from
basic supposition III, which says only colours can limit colours.

I give cross-references to sections and chapters throughout the whole text and make
clear in which part to find them. In General Introduction I refer to Chapter etc. and in
the Chapters I refer to General Introduction by the abbreviation GI.

After the chapters follows Post Script, Bibliography and Index.
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Section 1
Colour terminology in naive realistic science and in
psychophysics

1.1

First, in sections 1.2, I explain the first part of the problem. Then in section 3, 1
present some notions on heterogeneity propagated by Goethe and Chevreul. In section
1.4 1 explore into psychophysics by the aid of the book from the American Committee
on Colorimetry. I continue this theme in section 1.5 by the aid of the two first
chapters in Hering’s book Outlines of a Theory of the Light Sense.

1.2 The first part of the problem

is to decide whether colours are homogenous or heterogeneous, or whether some
colours are homogeneous and some are heterogeneous.

As both Euclid and Berkeley point out, it depends on our choice whether and when to
treat any conglomeration of entities as a unit. This allows for a unit to be a manifold,
i.e. to be two, three, etc. in number. Accordingly, colour heterogeneity means that one
colour is a unity of two or more colours. For example: orange is often said to be red
and yellow, and grey is often said to be white and black.

My conclusion to the first part of the problem is that all colours are homogeneous,
which means, each and every one is only one in number. If this proposition is
accepted, it should lead to a revision of the prevailing colour terminology.

1.2.1 Some thoughts about grammar

In grammar, nouns, adjectives and pronouns are all called nominals. Colour names
can therefore be used purely as adjectives or purely as nouns. Examples: The curtain
is purple and Purple calms me down.

In most colour systems the latter function is prevalent in colour determinations:
Purple is a bluish red and Pink is a light bluish red.

In the two latter examples the subject of the sentence is the name of a colour.

In the sentence colours are homogeneous or heterogeneous, the name colours
functions as noun and is the subject, while homogeneous and heterogeneous function
as adjectives. This is essential to an understanding of the problem, i.e. it is not colours
that characterize something else, which is not a colour, but, on the contrary, it is
colours that are characterized.

The use of colour names as subjects in sentences conforms to Johnson’s substantival
mode, i.e., characterization of adjectives. I explain further the substantival mode in



accordance with Johnson in section 2.1, below. In section 2.3, I explain the procedure
of naming in more detail, by giving examples.

This is why the name colours do not need to be defined, even though the adjectives
homogeneous and heterogeneous are defined. Colours is a common name meaning
that it has different references. Groups of such references might also in turn be named
yellows, reds, purples, blacks, greys, etc. And as for the common name colours, so for
these other names: They need not be defined, and therefore, just as the name colours,
they function as common names.!

This method of naming does not imply any conviction or presupposition of
ontological character, for example that colours are properties of physical objects or
are qualities pertaining to the mind only.

It is estimated that nine to ten million different colours can be perceived. (Gerritsen,
1975, p. 68; Hardin, 1988, p. 88) Using a computer, they can all, in principle, be
named by giving them numbers. (Goto, 1998, 143) This being so, it should be
possible to type one of the names on the keyboard and have the named colour appear
on the monitor, before proceeding to the next one etc.: the names being 1, 2, 3, 4 etc.

The first part of the problem can therefore be reformulated in this way: Are the
references to 1,2, 3, and 4, etc., homogeneous or heterogeneous?

This is not to say the name colours in principle cannot be conceptualized. One
example is that colours means the proper objects of vision, which we have from both
Aristotle and Berkeley. See in this connection section 2.1 below, about Carnap’s type
theory.

1.2.2 Logical possibilities

The predicates homogeneous and heterogeneous exclude each other, which means
they cannot predicate one and the same colour without contradiction.

This means that it is possible, at least at the outset, that all colours are homogeneous,
but also that all colours are heterogeneous.

If both possibilities are refuted there is still a possibility left, namely that some
colours are homogeneous and some are heterogeneous.

1.3 Goethe and Chevreul’s contention that some colours are

heterogeneous and some are homogeneous
My intention in this section is to explain the idea of colour heterogeneity by examples

'T write these names in plural just to underscore that they are common names for a lot of particular
colours. I have noticed, for example, that Johnson uses the singular form colour, but to me this form
alludes too much to connotative terms. I make it clear, though, in section 2.6.1, that Johnson and I
agree, that is, neither the term colour nor the term colours has connotation.
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taken from two classical contributors to colour theory.

In the colour theories of both Goethe and Chevreul some colours are determined to be
homogeneous and other are determined as heterogeneous. The latter are said to be
combinations or mixtures of the first. I call these contributions to colour theory naive
realistic because they treat of (some) colours as existing in space, independent of the
observer, but which it is possible to observe. In section 3 below, I take a closer view
on naive realistic conceptions.

1.3.1 Goethe

For Goethe (1749-1832), whose theory of colour has been very influential for many
artists and in art education, heterogeneous colours are not restricted to pigment
colours, which are, in his terminology, chemical colours, but include optical colours
too, which he calls physical colours, and likewise so-called subjective colours, which
he calls physiological colours. That is, heterogeneity concerns all the three main kinds
of colours within his colour theory from 1810.

For example, Goethe maintains in a general way that “If yellow and blue, which we
consider as the most fundamental and simple colours, are united as they first appear,
in the first state of their action, the colour which we call green is the result.” (Goethe,
2002, § 801) In the following paragraph he also maintains that the two elementary
colours yellow and blue “can be mixed in perfect equality so that neither
predominates.”

In paragraph 552 Goethe points out that pigment colours, that is, pigment hues, all are
mixes of three primary or elementary hues. “Yellow, blue and red, may be assumed as
pure elementary colours, already existing; from these, violet, orange and green, are
the simplest combined results.”

The physical colours, that is, light colours, follow the same natural rule as applies to
green. Goethe takes as his starting point the refraction phenomenon, which is known
in literature as Newton’s explanandum in optics, namely the demonstration of how a
beam of sunlight that shines into a dark room (camera obscura), is refracted through a
triangular prism and thereby split into red, yellow, white, blue and violet on the
(white-painted) wall. When the angle of refraction increases, Goethe sees the merging
of yellow and blue and green appears. When the angle increases to the maximum,
yellow and blue both disappear and only green is left together with red and blue on
each side. “The yellow and blue (...) can by degrees meet so fully, that the two
colours blend entirely in green.” (Goethe, 2002, § 216)>

2 Nowadays, in popular science, pigment mixing is explained as subtractive colour mixing, which in
fact does not depart very much from Goethe’s conception. However, Goethe’s explanation of refraction
is contrary to the way the gradual development of the spectrum is explained in popular science. Here,
white is conceived as a mixture of yellow and blue, while yellow is explained as a mixture of red and
green, and blue (cyan) as a mixture of green and violet (reddish blue). The colour words used may
cause some confusion; the blue to which Goethe refers is usually called cyan, and the violet blue.
Anyway, what is happening, according to the popular scientific explanation, is that the development of
the spectrum finally results in red, green and blue, which are the primary colours in additive colour
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Also, physiological colours too mix with other colours, be they chemical or physical.
One example is shadow colours. These are physiological according to Goethe, which
means they are subjective reactions to the lighting conditions in the surroundings of
the shadow area. They follow the same mixture rules as negative after images. Goethe
explains, “Physiological colours admit, in like manner, of being mixed with others. If,
for example, we produce the blue shadow (...) on a light yellow paper, the surface
will appear green. The same happens with regard to the other colours if the necessary
preparations are attended to.” (Goethe, 2002, § 562)

1.3.2 Chevreul

In his 1839 treatise, Chevreul (1786—1889) described a system of colours (i.e. hues)
based on pigment mixing. Birren (1981) has translated his treatise completely and
furnished it with substantial historical comments and conceptual analyses. Therefore,
whenever I refer to Birren’s book, I make it clear whether the primary source is
Chevreul or Birren.

If you mixed two of what Chevreul called the three primary or basic hues, red, blue
and yellow, you would create, he reported, three secondary hues. (Birren, 1981, p. 80)
According to Chevreul, violet is a blend of red and blue pigments, green is a blend of
yellow and blue pigments, and finally orange is a blend of yellow and red pigments.

While Chevreul’s system is based on pigment colour mixing, his division of colour
contrasts shows that he did not restrict mixing to pigments. In this matter, he is in
accordance with Goethe. In Chapter 1 of his treatise, § 81, he writes that also
subjective colours mix or blend with object colours and, accordingly, the result is a
heterogeneous colour.

The distinction of simultaneous and successive contrast renders it easy to comprehend a
phenomenon which we may call the mixed contrast; because it results from the fact of the eye,
having seen for a time a certain colour, acquiring an aptitude to see for another period the
complementary of that colour, and also a new colour, presented to it by an exterior object; the
sensation then perceived is that which results from this new colour and the complementary of
the first. (Birren, 1981, p. 64)

1.3.3 The concept of colour mixing

Both Goethe and Chevreul take departure in observable mixing processes. This can be
illustrated by, for example, pigment mixing. Very small bits of respectively yellow
and blue pigments are blended and the resulting blend, which contains both pigments,
is green. Afterwards one can in principle separate the yellow pigments from the blue
ones, and green disappears.

Mixing and separating pigments can therefore be considered causes respectively of
how green comes into being and of how the existence of green ends.

mixing, i.e. the RGB colours. In the fully developed spectrum red is totally split from green, and on the
opposite side blue (violet) is also totally split from green.
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However, the continuation of green is explicable in terms of standing causes, namely
as long as yellow and blue pigments keep their relative positions in the blend green
continues to exist.

Determination of green as the compound of yellows and blues follows by induction
from such an empirically well-founded explanatory component theory. Green is
determined as heterogeneous, and yellow and blue are determined homogeneous.
However, this is done within a naive realistic conception. I can accept that observing
a mixing process earns as empirical evidence in naive realistic conception. And, as
announced, I use the substantival mode in determining colours and by doing that I
arrive at other conclusions.

Another example that can illustrate such a naive realistic determination of
heterogeneous colours is so-called additive colour mixing. Rather than involving
pigments, it involves light. Take, for example, two circular light spots of the same
size, one red and one green, and bring them together. When they unite yellow
appears. When they separate yellow disappears. The same way of reasoning as in the
foregoing example should therefore lead to the conclusion that yellow is
heterogeneous and green and red are both homogeneous.

I want to enlighten the inductive character of the colour mixing theory. As I have
shown, the empirical concept of colour mixing might be threefold: first comes the
unification process; then the continuation process; and lastly the separation process.
Both the unification process and the separation process help confirm the
determination of a colour as heterogeneous. In the continuation process the colour
constituents seem to be understood as standing causes.

However, some theoreticians still consider such determination to be upheld even if the
unification and separation processes are not involved. This is to take green as a sign
for heterogeneity without testing the general contention further.

Both Goethe and Chevreul seem to induce upon every instantiation of green that
green is heterogeneous in spite of the fact that green might occur without unification
of yellow and blue, and without any empirical means of separating the instantiated
green into these two components. One example is when green occurs as successive
contrast (after image). The only condition for instantiation is that you look at a red
spot in white surround for about 30 seconds. Green appears without any observable
unification of yellow and blue, and it disappears without separating into yellow and
blue.

Again, not only Goethe and Chevreul but also psychophysicists describe colours as
heterogeneous. It seems the idea of standing causes prevails, that is, even if no claims
as to empirical evidence are made in the form of either unification or separation or
both, the idea that one colour can consist of two or more other colours appears to
prevail. The following sections, in which I discuss colour terminology in respectively
modern psychophysics and Hering’s outlines of a colour theory, will further
demonstrate the prevalence of this terminology, in spite of the fact that theoreticians
may disagree in their determinations, for example of green.

13



1.4 Colour determinations in psychophysics

The book The Science of Colour is a contribution to the development of
psychophysics on colours, initiated by The Optical Society in America in 1933 and
finished twenty years later. The Committee that carried out the work had the objective
in view that the book

should contain not only all of the technical discussion and data required by the specialist in
this field, but also a discussion sufficiently elementary and interesting to attract and hold the
attention of casual readers, and a gradual transition from that introduction to the more
advanced exposition. (Committee on Colorimetry, 1953, p. 5)

In this section I want to discuss whether the Committee’s colour terminology implies
colour heterogeneity or not. Although I am not dealing with colours from a technical
point of view, the Committee’s more philosophically related considerations and
convictions suit my purpose.

The Committee carried out its work in close connection with Commission
Internationale d’Eclairange (C.I.E.), which in our culture is the principal source to
causal colour determinations and therefore one may assume the Committee’s
terminology to be representative of how psychophysicists are apt to think about
colours also nowadays. For example, as I show in the following pages, Hardin (1988)
promote ideas about colours that are fundamental also to the Committee.

1.4.1 Sense data and perception
The Committee categorizes colours as simple sense data.

The simple sense data are undoubtedly the most fundamental realities of conscious life.
Innumerable introspections represent the attempt to describe them, and the whole theory of the
physical world the attempt to explain them. Although the intimate nature of sensation remains
a mystery, a working conception is perfectly possible. (Committee on Colorimetry, 1953, p.
101.

When the Committee categorizes colours as simple sense data one might think the
meaning is that colours are homogeneous, because of the term simple. However, as
will become clear, the Committee’s colour terminology indicates rather the opposite
opinion, namely that colours are heterogeneous.

In the quotation above the Committee emphasizes that sense data are considered to be
the explanandum and physical entities and events the explanans. But insofar as
colours are concerned, the Committee calls the specific sense data colour sensations,
which then must be the explananda.

Colour sensation may be defined as the primary conscious response to excitation of the visual
mechanism. Colour sensations can be regarded as the prototype and limiting case of colour
perceptions, all of which involve greater or lesser interpretation by the sensing observer. Both
the sensations and perceptions normally are initiated by the incidence of light upon the retina,
and both are resulting conscious responses. (Committee on Colorimetry, 1953, p. 101)

Hering seems to adhere to such divide.
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Apparently there is a need in psychology to assume for the colours of which visual things are
composed a kind of primitive state in which they have not yet passed through the remodelling
hand of experience, and to give to this raw stuff a different name from that given to those
colours that are further worked over mentally; therefore the former is designated as pure
sensation and the latter as concept or perception. (Hering, 1964, p. 6)

Even though Hering relates the distinction between colours as raw stuff/pure
sensations and perceptions of colours to a need in psychological science, thereby
indicating some sort of normative appeal, it could be that the distinction is true. |
stress this point because seemingly the Committee tends to confuse colour and
perception, and before I take my discussion further, I must work out a clear and
hopefully acceptable interpretation of the following.

The similarity in the conceptions of colour sensation and relatively simple colour perception is
evident, further, from a consideration of the five attributes or dimensions commonly assigned
to both of them. Both have the general attributes of duration and extent, which means that the
responses exist in time and space, that is, that the colour might be seen for some time as of
some size. Both achromatic and chromatic colour responses possess in common the additional
attribute of brightness. All chromatic responses possess two further attributes, hue and
saturation, which are collectively called chromaticness. (Committee on Colorimetry, 1953, p.
101)

My objections are two.

First, two of the five attributes or dimensions the Committee refers to are duration and
extent. But, in my opinion, it is only duration that can be said to be common for
colour and perception. This is because a perception involves either pure awareness or
both awareness and conception, both are states of mind and it is meaningless to assign
extent or size to a state of mind. See in this connection my discussion in section 1.5.3.

Second, the same kind of objection applies to hue, brightness and saturation, on the
(disputable) condition that each of these terms connotes concepts. If they do, these
concepts themselves cannot have the same properties as colours, simply because they
are concepts or thoughts, i.e. a concept is neither hued, nor saturated, nor bright.

What I therefore take the Committee to mean is that brightness is an ontological
property of all colours, that is, all colour sensations, both chromatic and achromatic,
while hue and saturation are ontological properties of chromatic colour sensations.

Not leaving duration and extent out of the ontological property list, this is to say that
in simple colour perceptions, according to the Committee, one may conceive of
colours in terms of duration, extent, hue, brightness and saturation. However, duration
and extent are not often mentioned by the Committee, its focus being on hue,
saturation and brightness.

There is reason to stress the distinction between colours and perceptions of them

because, in relevant literature, it seems to be common not to talk of colour properties
but of properties of perceived colour. Hardin offers an example. “We may distinguish
three dimensions of perceived colour: hue, brightness and saturation.” (Hardin, 1988,
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p- 25)° But my point is exactly that it cannot be perceived (chromatic) colours having
these dimensions but that a hue itself must have them, if anything has. Perception is a
kind of conception or acquaintance and those cannot have hue, saturation and
brightness as properties. See in this connection section 2.11.2 on acquaintance.

In a net-source explication of C.I.LE. (URL) concepts on colours looked up July 15,
2014, the first sentence enlightens my point. “The properties of colour which are
inherently distinguishable by the human eye are hue, saturation and brightness.” Here
the meaning must be that a chromatic colour, i.e. a hue, has these properties.

1.4.2 A closer look at colour properties

According to the Committee, achromatic colours are white and greys, all of which can
be ordered in a regular series. White is the brightest colour and black the darkest
colour, that is, black is considered the very least bright colour.* The achromatic
colours are ordered from white through greys, each of which, according to the
terminology, contains less brightness than its preceding neighbour.

The Committee first refers to hues as red, yellow, green, and blue. It states that a hue
(i.e. a chromatic colour) has the same brightness as one (and I should make this clear,
it means one only) of the achromatic colours in the grey series. “Saturation is the
degree to which a chromatic colour sensation differs from an achromatic colour
sensation of the same brightness; (...).”(Committee of Colorimetry, 1953, p. 101)

On the same page the Committee also mentions some intermediates: reddish yellow
and bluish green. Intermediates are, together with the four primaries red, yellow,
green and blue, maximally saturated colours, which means they are placed furthest
from their brightness-matching colour in the grey scale. However, every other hue is
increasingly unsaturated and is therefore to be placed relatively nearer to the grey
scale.

Johnson explains the relation between hue, saturation and brightness in accordance
with my interpretation of the Committee. (Obviously he means by the term colour
precisely what the Committee means by the term chromatic colour.)

A colour may vary according to its hue, brightness and saturation; so that the precise
determination of a colour requires us to define three variables which are more or less
independent of one another in their capacity of co-variation; but in one important sense they
are not independent of one another, since they could not be manifested in separation. The
determinable colour is therefore single, though complex, in the sense that the several

3 In this quotation Hardin seems to be using the term colour as if all colours are hues. This cannot,
however, be Hardin’s meaning, because elsewhere he clearly states there are two colour classes,
namely achromatic and chromatic colours, of which hues belong to the latter class.

4 The Committee relates colours to light excitation on the retina. The lower the luminance the darker
the colour. However, if luminance is zero, there will be no colour at all. That is, if colours are
considered effects of light excitation, even the darkest colour must have some degree of brightness. See
1.4.3 below.
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constituent characters upon whose variations its variability depends are inseparable. (Johnson,
1921, p. 183)

In his article from 1984, Are ‘Scientific’ Objects Coloured? Hardin seems to agree
that hue, brightness and saturation are essential properties of colours.

Every colour is specifiable by three dimensions: hue, brightness and saturation. Colours of a
given hue may be linearly ordered according to brightness, if saturation is held constant, and
according to saturation if brightness is held constant. Holding both brightness and saturation
constant, the hues may be ordered in a closed array. (Hardin, 1984, p. 491)

It should be noticed that Hardin too must have substituted chromatic colour for colour
also in this quotation. It is only brightness that is common for all colours, according to
the Committee, that is, hue and saturation are do not characterize achromatic colours.

1.4.3 Difficulties in observing or determining hue, saturation and
brightness

In the quotation above Hardin states that every (chromatic) colour is specifiable by
the three dimensions hue, brightness and saturation, as if no practical problems are
connected to such determination. However, these properties are not always perceived,
not even under controlled observations. The Committee explains.

Observations under relatively simple conditions have revealed a tendency to concentrate on
one or the other of the attributes to the partial or total exclusion of others. Thus an observer
might find himself unable to report about brightness if he had been concentrating on hue or
saturation; or unable to report about saturation if he had been concentrating on duration. The
range of consciousness being as limited as it is, the effect or set or instruction is often striking
and is regularly selective. Sometimes no one of the attributive dimensions stands out clearly.
It may be added that the capability ever to discriminate or identify hue, saturation and
brightness appears to be not native but rather acquired on the basis of differential experience,
nor is that surprising in view of the principles involved in learning to discriminate everything.
(Committee of Colorimetry, 1953, p. 102)

It turns out that Hardin shares the view that specification in the three dimensions is
not always plain or simple to carry out, but for more specific reasons. In a note,
Hardin restricts his general statement on determination of the three dimensions to
light spots: “Only spots of coloured light against a neutral surround may be totally
specifiable in this way. So-called ‘surface colours’ are more complex.” (Hardin, 1984,
p- 491, note 2)

In order to shed light on Hardin’s exception, I must take a short step into the area of
Katz’s colour psychology. It seems, namely, that Hardin uses common sense or naive
realistic conceptions explored by Katz, in explaining basic colour properties in
psychophysics. I return to Katz’s in section 3.2.

The term surface colour is known from Katz (1935). But because it is usually written
in the singular, one might get the impression that only one colour is meant, but
precisely therefore it is important to stress that Katz’s term is much richer in content.

Katz’s term surface colour can indeed comprise a conglomeration of different colours
perceived as belonging to the same surface. For example, Katz says that a piece of

17



paper has surface colour, however its surface may be orientated in space in different
directions at the same time. You can, for example, fold it or you can roll it into a
cylinder. Normally a paper in such situations shows up with different lightings on the
visible parts of its surface, meaning that different colours may be perceived to belong
to one and the same surface, provided colour constancy is not interfering. It may also
be the case, and I find it probable that Katz would agree, that the paper is many
coloured, in which case a lot of colours could be understood as belonging to one and
the same surface. “The colour of a paper”, Katz maintains in The World of Colour,

can assume any orientation whatsoever with reference to the direction of vision, for its plane
is always that of the surface of the coloured paper. If it appears in frontal parallel orientation,
this is to be considered simply as a special case. (Katz, 1935, pp. 8-9)

Furthermore, Katz points out, a surface colour can be wrinkled, that is, it reaches a
very high level of complexity.

The surface of an object can be either smooth or wrinkled, and according as it is the one or the
other the surface colour, too, will be either smooth or wrinkled. Surface colour follows all the
wrinkles of the surface of the object, and presents, too, its finest structure and texture. (Katz,
1935, pp. 11-12)

A surface colour presents in addition the finest structure and texture of the object
(with or without wrinkles), according to Katz. This is a dimension that gives rise to
the discrimination of different materials, for example, lead is judged to be different
from carbon and silk from wool, etc.

In his book The World of Touch, Katz extends his description of structure and texture.
Texture might be coarse, that is, thickly grained and stranded, or it might consist of
tiny differences in very small areas.

These elements are so small that a greater number of them probably could be discovered
within only a square millimetre. There is an astonishing variety among these elements. We
might even say that regularity within irregularity of elements is the law of texture. There are
materials in which the smallest formal elements are combined into structures of higher order,
and these, in turn, into structures of an even higher order, which then give the material its
characteristic texture. (Katz, 1989, pp. 56-57)

However, a surface colour does not need to exhibit different orientations, wrinkles or
textures; there are exceptions, and Katz mentions one: “If we stretch a sheet of
exceedingly smooth paper, which is not shiny, across a pane of glass, and view it
from a sufficiently great distance, we shall have a surface colour from which all
texture is completely absent.” (1935, p. 12)

Katz’s concept ‘surface colour’ is exclusively a perceptual category and concerns
perception of a part of the surface of an object, the part determined by the perspective
of the observer. In other words, an observer cannot see all sides of an object at once.

Hardin does not specifically explain why hue, saturation and brightness are not an
easy match to figure out with respect to surface colours. He only says a surface is
complex, but does not add that it may be a complex of different colours.

When the parts of a surface that someone perceives are oriented in different
directions, there must at the very least be different areas of light and shadow, and if
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wrinkled a lot of those areas will be internally differentiated in addition. If texture is
also pronounced, the amount of internal variation must exceed the observer’s ability
to discern them. That is, surface colour is only exceptionally one colour; it is normally
a lot.

It seems to me meaningless to operate with average values of different colours that
constitute a surface. At least, according to the Committee, different colours have
different values, be they in hue, saturation or brightness. If you have a photograph
made up of different hues and blacks, whites and greys printed on a paper, all these
colours will be perceived as belonging to the same surface, and you can bend and fold
the paper, and the variations that occur will still belong to the same surface.

The solution seems to be that if surface colour is to be judged according to hue,
saturation and brightness, the surface must presumably have no internal variation, just
as Katz exemplifies with smooth paper stretched out on a pane of glass.

Both Hilbert and Arstila seem to share a somewhat similar comprehension of these
matters as myself. Hilbert (1987, p. 47) uses the term surface colour, but not
understood as a complex. “A colour typically occupies a more or less clearly defined
place on the surface of an object.” It is very likely that Hilbert takes surface colour to
have no inner variation, and that if different colours all are parts of a surface, then
they must be clearly discernible colours in order to identify them with their proper
reflection values from the parts of the surface. Arstila (2005, p. 152) underscores this
point: “Colours are related to processes that make us perceive surfaces as
homogeneous areas.”

1.4.4 Colour sensation
The Committee is fully aware of Katz’s great contributions to colour psychology.

Katz was the first to describe in a systematic way modes of appearance, or
Erscheinungsweisen, in 1911. He included perceptions of film, surface, volume, luminosity,
glow, lustre, sparkle, glitter, transparent film colours, transparent surface colours, mirrored
colours and the illumination of empty space. Katz pointed out that the opaque surface colour
perceptions completely dominate the other modes in our world of visual perceptions.
(Committee on Colorimetry, 1953, p. 145)

The Committee’s aim was, however, to develop a functional psychophysical concept
of colours and tended therefore to rely on the term colour sensation. One must be
aware, though, that the members of the Committee did not easily agree upon that
term. Some of the members suggested some of Katz’s psychological terms instead.
(Committee on Colorimetry, 1953, pp. 7-8)

Nearly all Katz’s colour modes include perceptions of objects of which colours are
understood as properties and therefore do not satisfy the psychophysical aim for
functionality, according to the chairman of the Committee. Katz’s modes are far too
interpretative.

The more interpretative or meaningful a perception is, the more it differs from pure sensation;
the more sensory or uninterpretative the experience, the closer it approximates pure sensation.
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The receptive apparatus seems to be built for sensation, and the concept of sensation is
indispensable in describing the sensory function. (Committee on Colorimetry, 1953, p. 7)

However, on pages 56-57 Katz (1935) can be interpreted to mean that the modes of
appearance are only perceptual variations of the same colours. This has to do with
film colours, which are also called aperture colours. For example, when uniform
surface colours are viewed through an aperture in a screen, the aperture blocks all the
colours’ interpretative connections to its actual surroundings. This blocking is called
reduction of colours. Katz contends that if the aperture is completely and uniformly
filled with the same light as the area that is isolated, the reduction involves no change
of retinal accommodation.

One of the essential facts about the reduction of colour is that it usually involves a change in
the way it fills out space. After reduction the colour (the film colour) always appears at an
indefinite distance behind the aperture screen. It is only in unusual cases that the
accommodation of the observer’s eye remains the same after reduction as before. In view of
this change in accommodation, it might be suggested that reduction must then involve a
physical change in the receptorial process, which would affect the intensity of retinal
excitation. This, however, is not the case as long as the aperture in the screen remains
completely and uniformly filled with the same light. (Katz, 1935, pp. 56-57)°

In his introduction, p. 8, the chairman of the Committee refers in this connection to
Katz’s contention on page 57, namely that “The fact of most immediate importance is
that different modes of appearance of the same colour are all based on the same
retinal processes.” ® Katz adds: “Another way of stating it would be as follows: There
is no colour impression which after reduction is not exactly equal to a corresponding
member of the film-colour system.” However, the chairman takes the former
statement to indicate that Katz too may be said to operate with a concept of colours
close to the meaning of the term colour sensation.

It seems that even the modern psychologist who would restrict the significance of sensation to
an almost meaningless abstraction must, at times, fall back upon the concept in the discussion
of certain of the perceptual aspects of colour, and, moreover, that while he advocates the
addition of modes of appearance to the attributes of colour, he admits that the same colour
may have different modes of appearance. This is interpreted by the chairman as an admission
that the mode of appearance does not change colour per se, and that the concept of sensation
is useful. (Committee on Colorimetry, 1953, p. 8)

1.4.5 Colour sensation in relation to physical light

The Committee links colour sensation to radiant flux via the physical eye-brain causal
chain in order to secure a functional concept of colours. It therefore seems to be a
term that not only includes purely perceptual determinations of various colours but
also physical explanatory concepts of them.

3> It might be discussed whether Katz’s term film colour, echoes in all aspects the Committee’s term
colour sensation, insofar as, for example, light sources are taken by Katz to be “filmy”. This may mean
that film colour is a property of a light source.

6 It should be remarked in this connection that physical processes are brought into the discussion.

Retinal processes are not colour sensations; the latter the Committee characterizes as purely subjective,
which means it is purely psychic.
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The Committee links physical light or radiant energy to colour perception via the
three dimensions hue, saturation and brightness: Hue depends on (dominant)
wavelength, saturation on purity of wavelength, and brightness on luminosity. The
connection is causal and goes from the physical to the psychological: if wavelength,
purity, and/or luminance are changed, then, respectively, hue, saturation, and/or
brightness are changed.

In the index to The Science of Colour, hue, saturation and brightness are defined by
reference to different kinds of radiation. Each kind is supposed to yield differences in
quality:

Hue: quality of sensation according to which an observer is aware of differences of
wavelengths of radiant energy.

Saturation: quality of sensation by which an observer is aware of different purities of any one
dominant wavelength.

Brightness: attribute of sensation by which an observer is aware of differences of luminance.

These definitions are relational because, according to the Committee, they state the
“distinctions between these concepts — light and colour — and the concepts related to
them in the fields of psychology and physics.” (Committee of Colorimetry, 1953, p.
220)

On the same page, relational definitions are contrasted with operational definitions:
“In the final analysis, all quantities, such as length, time, or temperature, can be
defined only by prescribing the methods and conditions for their measurement.” The
quantitative properties of light are defined through operational definitions. On the
other hand, colours are defined or determined in qualitative terms. But according to
the Committee, there is an intimate connection between the two kinds of definition.

Light and colour are psychophysical concepts according to both the relational and the
operational definitions. These definitions are equivalent in significance, although the first type
is most useful for guidance as to the correct use of the terms in general discussions and the
second is essential for the precise definition of the concepts with which the measurements are
concerned. (Committee of Colorimetry, 1953, p. 220)

On page 221 a reservation is stated.

Colour is not identified with radiant energy, nor is it identified with sensation. The
characteristics of light which constitute colour can be specified in terms of (1) the appropriate
photometric quantity, (2) dominant wavelength, and (3) purity. In a general way these
characteristics of light correspond to the attributes of visual sensations — brightness, hue and
saturation.

Remark that the correspondence or connection between physical light and sensation is
said by the Committee to occur normally, that is, frequently: “Both the sensations and
perceptions normally are initiated by the incidence of light upon the retina, and both
are resulting conscious responses.” (Committee on Colorimetry, 1953, p. 101.) There
are two implications to be drawn from this.

First. Radiant energy (i.e. light excitations on the retina) is not always a sufficient
cause. For light to be a sufficient cause of colour, the retina, the visual nerve and the
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visual pathways in the cortex must all function appropriately. If not, there will be no
adequate colour response to the physical inputs.

Second. There cannot be a necessary link between the physical light stimuli and
colour responses either, because, and this is well known, colours may appear without
light affecting the retina. Just as Goethe and Chevreul both pointed out in the
beginning of the 1800s, other causes than light are sometimes effective. Both in this
case were building moreover on discoveries in the late eighteenth century.
Furthermore, the Committee explicitly makes this clear on page 102.

Although radiant energy is the normal visual stimulus, it is far from the only means of
initiating visual impressions of colour. Colour responses can be produced by mechanical
pressure on the ocular structures, chemical or physical irritation of the sensory fibres,
electrical currents, powerful magnetic fields, certain drugs, certain diseases, and direct
stimulation of the primary visual areas of the brain. Such results show that conscious colour
response is a less restricted conception than colour, for the latter has been defined with respect
to light excitation alone.

It is important in this connection to note that the Committee, in the last quotation,
does not introduce a divide between colours caused by light and colours not caused by
light with respect to the properties hue, brightness and saturation.

This probably means that the Committee considers a chromatic colour to have these
properties whatever the causal chain. For example, if a person has an impression of
the evening sun caused by such and such rays, the positive after image of the sun,
which is a colour caused by physiological processes only, will be just as bright,
saturated and hued as the colour caused by radiant energy. See in this connection
Chapter VII for a detailed explanation of positive after image.

1.4.6 Colour heterogeneity and brightness

It is time to ask whether the Committee’s terminology implies colour heterogeneity.
Remember, colour heterogeneity means that one colour is a unity of two or more
colours.

Colour sensations are described by the Committee as bearers of colour, that is,
substantives that have certain properties, i.e., they are either chromatic or achromatic.

The first thing to note, however, is that the term colour sensation is really unclear.
Remember, the Committee itself admits to the vagueness of the term. “Although the
intimate nature of sensation remains a mystery, a working conception is perfectly
possible. (Committee on Colorimetry, 1953, p. 101)

However, it is not obvious that the claimed property brightness allows either
chromatic or achromatic colours to be qualified as heterogeneous. The Committee
contends, namely, that all colours or colour sensations have this property. That being
the case, it seems to follow that brightness cannot itself be a colour. That is, on the
one hand, you have all colours, chromatic and achromatic, and on the other, there is
something that belongs to each and every colour, an attribute they all share, namely
brightness.
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For example, a white is both white and bright, and a red is both red and bright; that is,
red is just as bright as one grey among the achromatic colours. And, accordingly, one
specific grey is both grey and bright. But since it seems apparent that white, red and
grey would be just as different without the brightness component, it is really difficult
to understand what the brightness term’s contributive factor actually consists of.

The Committee links brightness to luminosity, which is a causal term, and it might be
said that luminosity is the contributive factor. But the objection must then be made
that a colour cannot visually carry a property that is its own physical cause. In
psychophysics the causes of colours are not to be found among the colours
themselves. The physical is not part of the psychical. See in this connection section
145.

A narrow reading reveals that in its use of the term brightness the Committee on some
occasions seems not to agree with itself. On page 52, the Committee discerns between
brightness and lightness.

(...). The extent of the brightness scale obtainable with uniformly illuminated reflecting
samples, such as we are using in this experiment, is limited by the physical characteristics of
reflecting surfaces. These characteristics of diffusely reflecting surfaces are perceived as
differentiating white from grey, and light from dark coloured objects, and the perception is
called lightness. Since, however, we are using printed samples merely for convenience in
manipulating and illustrating colours of light, we shall continue to refer to brightness of the
colours rather than to the lightness of the printed samples.

The same divide is repeated on page 67 where the physical, psychophysical and
psychological concepts are listed in a scheme, and under the psychological colonna
brightness and lightness are united in a disjunction. This suggests that the Committee
does not distinguish very clearly between brightness and lightness. The same is
apparent on page 135 where achromatopsia is explained: “Thus it is that a pure case
should experience brightness or lightness only.”

Finally, in a scheme on page 151 the Committee traces the difference between
brightness and lightness back to Katz’s modes of appearance of colour. Brightness in
that scheme is explained as an exclusive property of illuminants, illumination and film
colour, whereas lightness is explained as an exclusive property of surface and volume
colour.

In Colour for Philosophers (1988), Hardin too distinguishes brightness from
lightness. Brightness is apparent when, as he says, colours are seen through apertures
or when they are perceived as self-luminous. If neither of these categories pertain, it
will be lightness that is the variable factor, according to Hardin.

Finally, colours seen through apertures or perceived as self-luminous will vary along a range,
with very dim colours at one end of the range and very bright or dazzling colours at the other.
The colours ranged in this way vary in brightness. Objects that are not seen through apertures
or perceived to be self-luminous vary in lightness. (Hardin, 1988, pp. 26)

If there is a difference between brightness and lightness, about which both Hardin and
the Committee seem to agree, it cannot be the case that all colours have brightness as
a property. Hardin and the Committee share the same terminology in these respects
and both therefore create confusion and bewilderment because of such apparent
inconsistencies.
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Giere explains the contemporary science of colour vision, but without noticing the
difficult distinction between brightness and lightness. It is as if he identifies the two.
“Colours differ in (...) brightness, that is relative lightness or darkness.” (Giere, 2006,

p. 18)

Maybe Giere thinks along the same lines as Hering. In section 1.5 I focus on Hering’s
colour theory and have occasion to present his view on brightness, that is, his
identification of brightness degrees with proportions of white. On the one hand, such
an identification would simplify the Committee’s colour terminology, but on the
other, the terminology would then more clearly express colour heterogeneity.

1.4.7 The terms hue, saturation degrees and intermediates, involve
colour heterogeneity

There are, however, connections between different colours that the Committee
explains without bringing in the brightness component; that is, brightness makes no
difference because it is held constant.

One such connection is the series going from one most saturated hue to the least
saturated hue, in which every particular is supposed to have the same brightness value
as one grey in the achromatic series: “Saturation is the degree to which a chromatic
colour sensation differs from an achromatic colour sensation of the same brightness.”
(Committee of Colorimetry, 1953, p. 101)

This means that different saturation degrees can only be understood as quantitative
determinations, because, according to the Committee, it is the same hue that shows up
in different saturations.

For example, the same red has different saturations in the series from red to grey.
There are in this case no other factors than red and grey to bring in. For this to work
you have to think proportionally, that is, in quantitative terms: the amount of red is
reduced while the amount of grey is increased. But it follows nonetheless that all
colours in the saturation series are conglomerations of red and grey, and therefore
heterogeneous.

Another kind of series in which brightness/lightness is held constant may be arranged
as a hue circle. The Committee says that the particular hues in such a circle might
have the same saturation. See in this connection the Committees Plate 17. However,
the intermediates between the primaries within such hue circle cannot be understood
without quantifying terms. For example, in a series from red to yellow, the amount of
red decreases while yellow increases, according to the terminology. This means the
terminology includes that intermediate hues are heterogeneous.

1.5 Hering’s radical view on colours

In this subsection I discuss chapters 1 and 2, respectively, “The Nature of Colours”
and “The Natural Colour System”, in Hering’s book Outlines of a Theory of the Light
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Sense, published for the first time in German 1905, and published in English for the
first time in 1964.

First, I explore his conception of brightness which deviates manifestly from the
Committee’s. I then discuss Hering’s attempt to find a neutral determination of
colours, that is, a determination that neither connects to psychophysical causal terms,
nor to for example Goethe and Chevreul’s theories on colour mixing processes, nor to
what known under the names additive and subtractive colour mixing.

Lastly, I show that Hering’s colour determinations are based on quantitative terms,
like those of the Committee, see section 1.4.7 above. My conclusion is that if
Hering’s terminology is taken to indicate his ontological conviction on colours, all
colours in his opinion are heterogeneous.

It is a matter of course that science searches for causes of colours. Hurvich and
Jameson (1964, p. xix) trace some of the scientific benefits of Hering’s theory: His
division of the opponent hue pairs red-green and yellow-blue was very much accepted
(in their time), thanks to the successful theory of physiological opponent processes in
the retina as Hering had suggested. However, again I must stress that my aim is not to
explore scientific explanatory theories, only to cognize how colours are determined.

Hering provides a wellspring of thoughts about colours, and much too many of them
are of general philosophical interest. I have had to pick out those that are most
relevant to the problems raised in this present thesis.

1.5.1 Hering’s conception of brightness presumes colours’
heterogeneity

Hering’s conception of brightness is not in agreement with the Committee’s. First,
Hering uses the terms bright and light synonymously. “Every colour that actually
occurs has its own particular brightness-darkness quality, and, depending on whether
the brightness or darkness is more pronounced, we call it a light colour or a dark one.”
(Hering, 1964, p. 64)

Second, Hering identifies the brightness dimension with white and black and their
intermediates, i.e. greys. On page 64 he continues the explanation. “This is obvious
for the black-white colours; depending on whether the black or the white component
is clearer, we call the colour a bright or dark one.”

Hering accentuates this identification on page 60: “In the achromatic colour series the
brightness or darkness is determined simply by the ratio of whiteness to blackness.”

Hering’s use of the brightness term may seem a little strange because black is not
usually thought of as a brightness degree but, on the contrary, as zero bright. While
colours are thought of as produced by light, black is not. See section 2.10.4 below,
about Hume, p. 90. However, Hering sees pure black as an ideal colour.

As we already said, such a numerical expression would be conceivable only if we were able to

continue the colour scale either to absolute black or to absolute white. But we have already
pointed out these two colours are only imagined, and however many equally different colour
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steps we may line up on both sides of our scale, using all conceivable techniques, we could
never assert that with the deepest black we produced we had attained the deepest black
possible to perceive, let alone the hypothetical absolute black, and just as little would the
lightest white that we obtained necessarily represent the lightest possible white, let alone
absolute white. (Hering, 1964, p. 38)

Hering’s appeal to imagination, is maybe not appropriate, because, when you imagine
a colour, it is already instantiated. See in this connection section 2.9 below.

Rather, I agree with Hospers in that what is logical possible does not necessarily
involve imagination. “Whether I can imagine it or not, a thousand-sided polygon, an
animal that’s a cross between a walrus and a wasp, and a colour different from any we
have ever seen, are all logically possible; we need not to stop to ask whether we can
imagine them.” (Hospers, 1961, p. 97)

Any way, it seems that Hering considers all whites and blacks that are practically
possible to produce as heterogeneous colours. The verb “produce” must here be
understood in a wide sense, including, for example, how achromatic colours are
produced by light causing retinal processes. Among the producible colours the whitest
of the whites is a little bit blackish and the blackest of the blacks is a little bit whitish.
Ideal black and white are the only ones that can be considered homogeneous,
according to Hering’s terminology. But one might ask if ideal colours are colours at
all. In Chapter III, section 7, I discuss in greater depth what ideal colours might be in
relation to the Swedish Natural Colour System, NCS, to which Hering might be
considered a precursor.

Hering also seems to accentuate heterogeneity of all chromatic colours because of
their intrinsic brightness value.

On the basis of what has been said and other facts and considerations to be presented later, I
believe that we have to distinguish three qualitatively different brightnesses, white, yellow,
and red, and likewise three darknesses of different kinds, black, blue, and green. Brightness is
thus a property that is intrinsic to the three primary visual qualities, white, yellow and red, and
darkness a property that is intrinsic to the three primary qualities, black, blue and green.
(Hering, 1964, p. 63)

In this quotation it seems like brightness and darkness are something other than white
and black, but this cannot be the case according to Hering’s previously introduced
identification of bright with white and dark with black.

It may sound more puzzling, though, that yellow and red are kinds of brightness,
although when Hering says these hues have brightness as intrinsic property, it follows
that they have white as a property because of the identification of brightness with
white or colours close to white.

When black, blue and green are characterized as three kinds of darkness, it must be
because of the reversed relationship.

There is therefore no real dichotomy between bright and dark colours in Hering’s
terminology because every colour in the white-black series is different only according
to which proportion of white or black is the more pronounced. And also concerning
the hues, both white and black are always present but in different proportions.
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I find it relevant to refer to Goethe in this connection. It is as if Hering were echoing
Goethe on the characterization of yellow and red as brightness hues and blue and
green as darkness hues. However, as I make clear in the following, although the
characterization is the same, there is a crucial difference in method and, therefore,
also in the connotations that are involved.

Goethe develops colour determinations based on the empirical or observable
conditions for appearance or instantiation. Within all of his three colour classes —
physiological, physical and chemical — the same symmetry is, according to him,
recognizable. Goethe’s main thesis is that hues appear under two opposite processes,
one is a darkening of white and the other is a lightening of black.

In short, in Goethe’s terminology the substantives are respectively white (lightness)
and black (darkness), and the chromatic colours are judged to be properties of those.
See in this connection my explanation below.

It appears that Goethe and Hering disagree on which colours are properties of other
colours. At least, Hering expresses himself as if he thinks it is a matter of choice and
without any further ontological implications.

In order to offset the one-sided concept of veiled colours implied by the mode of designation
that I happen to have selected, it is useful to remember that the concept of veiling can be
applied not only to the chromatic quality (the chromatic component) of colour, but also to its
black-white quality (the black-white component). Let us imagine, for example, a clearly red
colour that verges into grey. It might also be regarded as a grey more or less veiled by red;
furthermore it might be regarded as a black veiled with a specific white-red, or as a white-red
veiled with black. Finally, it might be regarded as a black veiled with a specific white-red, or
as a white-red veiled with black. (Hering, 1964, p. 52-53)

But, according to Hering’s terminology, it seems to follow by logical implication that
hues are properties of whites — greys — blacks. The basic reason for this is already
stated, namely that hues contain black/white intrinsically, while blacks/whites can
exist without the hues. In other words, chromatic colours always contain achromatic
colours, but not the other way around. Black/white may exist independently of the
hues, but the hues cannot exist without them.

According to Goethe (2002), yellow is a chromatic darkening of white. “This is the
colour nearest the light. It appears on the slightest mitigation of light, whether by
semi-transparent mediums or faint reflections from white surfaces.” (§ 765) If the
darkening continues, red-yellow appears: “As no colour can be considered stationary,
so we can very easily augment yellow into reddish by condensing or darkening it. The
colour increases in energy, and appears in red-yellow more powerful and splendid.”
(§ 772) At § 774 it is said, “As pure yellow passes very easy to red-yellow, so the
deepening of this last to yellow-red is not to be arrested.” In Goethe’s theory these
chromatic colours are all conceived of as darkenings of white to different degrees.

Goethe is not equally clear about blue but my main impression given his descriptions
is that he considers blue as chromatic lightening of black. At § 778 he states, “blue
still brings a principle of darkness with it”, and at § 782 he continues, “Blue gives us
an impression of cold, and thus, again reminds us of shade. We have before spoken of
its affinity with black.” At § 155 Goethe gives an example of the conditions under
which different blues might appear.
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If the darkness of infinite space is seen through atmospheric vapours illumined by the
daylight, the blue colour appears. On high mountains the sky appears by day intensely blue,
owing to the few thin vapours that float before the endless dark space: as soon as we descend
in the valleys, the blue becomes lighter; till at last, in certain regions and in consequence of
increasing vapours, it all together changes to a very pale blue.

It is also likely, moreover, that Goethe means that when yellow and blue unite the
result is a darkening or deepening in relation to yellow, which, in his opinion, means
green is a darkness colour. It is darker than both yellow and red, but lighter than blue.

Both Goethe and Hering therefore determine hues with relation to white and black
(brightness and darkness). The great differences in the methods of the two
theoreticians are, however, not to be denied. Goethe grounds his ontological view on
colour appearances and their observable causal conditions, i.e. his theory is a
synthesis of experiments that can be reconstructed and controlled by everyone.
Goethe’s method is empirical in an Aristotelian sense. In Chapter I1 I return to both
Aristotle and Goethe in order to explicate in more detail the connection between them
in relation to their colour theories.

One may ask if the Committee on Colorimetry conceives of saturated primary and
secondary hues, as properties of achromatic colours.

The Committee says a saturated hue has the same brightness value as one grey in the
axis between white and grey. And it seems to me that the Committee means that no
hue can be just as bright as white or just as dark as black. But, since it is difficult to
sort out what the Committee exactly means with brightness, see in this connection
section 1.4.6, I cannot answer the question.

However, it seems that Hilbert shares Hering’s view. “A room with yellow walls will
appear to be more brightly lit than a room with blue walls. A person unable to
distinguish blue from yellow would still be able to distinguish the different light
levels in the two rooms.” (Hilbert, 1987, p. 78)

In this quotation Hilbert does not differentiate between light and bright, and so,
maybe, he thinks of proportions of white and black intrinsic in yellow and blue. And,
it seems to follow, the person Hilbert talks about, though not able to tell yellow from
blue, is, as I interpret Hilbert, able to judge the achromatic differences of the walls in
the two rooms, to which, normally, the hues belong or are properties of.

It is not clear what Hardin thinks about the relationship between hues and achromatic

colours. See in this connection my discussion in Chapter III, section 1.1. However, in

his article on materialism and qualia from 1987, pp. 286-287, he seems to suggest that
portions of black/white are produced simultaneously with the hues.

The resulting theoretical picture may be crudely sketched in the following way: Red and green
are coded on one chromatic channel, which we shall call the r-g channel, and yellow and blue
on another, which we shall call the y-b channel, with black and white represented on a third,
achromatic channel. Each channel has a spontaneous basal activity level that codes a darkish

grey.

It does not follow from Hardin’s sketch that hues are dependent on greys for their
existence. On the other hand, it seems to me that Hardin suggests greys are always
within a hue, intrinsic to them, like also Hering describes it. I think his mention of the
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basic activity level indicates this. If this is correct, and since greys on the black-white
axis can exist without hues, hues are at least bound to greys in an ontological crucial
way.

Any way, if hues intrinsically contain greys, all hues, it follows, are heterogeneous.
And the same for the greys in the white-black axis.

1.5.2 Hering on theory dependency

In colour determination, Hering uses a method of direct observation that, he says,
prevents causes or causal conditions from interfering. He is convinced he is
performing an analysis and classification of colours that is “independent of the
conditions of their appearance and (...) based solely on the properties of the colours
themselves.” (Hering, 1964, p. 24)

In the theory of science, the question of theory dependency has been widely discussed
in the 20" century. Popper sees theory dependency as a great problem, and tries to
reduce the danger of reading data in light of theory by his falsification principle.
(Popper, 1980.) According to Popper, the researcher should endeavour to find data
that refute hypotheses instead of looking for data that most probably will confirm
them. If a hypothesis resists attempts at refutation, it will be strengthened in the sense
of more trustworthy than a hypothesis the researcher deliberately tries to rescue from
falsification. Popper’s thought seems to be that the data with which we might expect
to falsify a hypothesis cannot be understood or observed in light of the theory from
which the hypothesis stems. However, they might be understood in light of a
competing hypothesis, and consequently the struggle for theory independency is a
never-ending procedure.

Hering strives for a neutral conception of colours, but not because he wants to test
explanatory causal hypotheses about them, such as Popper prescribes, but to
determine the basic relations between the colours per se.

Kuhn is a proponent of a doctrine that no scientific data are neutral or independent of
scientific theoretical conceptualizations. According to Kuhn, data are understood
entirely in light of a theoretical system, that is, a paradigm. Under this paradigm,
practical research, i.e. normal science, proceeds according to fundamental theoretical
presuppositions, which, because they are never seriously doubted are therefore never
tested. Kuhn’s book The Structure of Scientific Revolutions (1962) urges one to
believe that scientific observation is to interpret or understand data in light of theories,
i.e. proper science is so to say by definition to operate with theory dependent
observations.

Though it is obviously preliminary and need not be correct in all details, what has just been
said about sensations is meant literally. At the very least it is a hypothesis about vision, which
should be subject to experimental investigation though probably not to direct check. But talk
like this of seeing and sensation here also serves metaphorical functions as it does in the body
of the book. We do not see electrons, but rather their tracks or else bubbles of vapour in a
cloud chamber. We do not see electric currents at all, but rather an ammeter or galvanometer.
Yet in the preceding pages, particularly in Section X, I have repeatedly acted as though we did
perceive theoretical entities like currents, electrons, and fields, as though we learned to do so
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from examination of exemplars, and as though in these cases too it would be wrong to replace
talk of seeing with talk of criteria and interpretation. (...). (Kuhn, 1962, p. 196)

Hering, who died in 1918, blames the psychophysicists of his day for theory
dependency with relation to the brightness dimension of colours. Hering wishes to
“learn to ignore completely the way the colours are produced, to restrict oneself
merely to observing the colour itself, and not to keep dragging in the properties of the
light rays to characterize the colour.” (Hering, 1964, p. 53) He explains how colour
characterization might suffer from theory dependency.

Since colours become brighter with increasing intensity of radiation under otherwise constant
conditions, involuntarily the idea of increasing brightness becomes confused with the idea of
increasing light intensity, and, since the latter is solely a quantitative change, one becomes
accustomed to treating the former as the same, and neglects to investigate the qualitative
changes in colour that accompany each brightness change. (Hering, 1964, p. 61)

As I interpret Hering, psychophysics on colours taken as an interdisciplinary research
program has an obvious need for a neutral conception of colours, i.e. one that is not
dependent on any psychophysical causal conceptualization. Psychophysics of colours
must, according to my interpretation, ascertain a neutral conception because it deals
with different kinds of causes. These are connected in a chain and if concentration on
any particular type or class in the causal chain were, in a specific mode, to influence
the conception of colours there would be no agreement whatsoever on the
explanandum, which exactly is the colours.

Hering says. “The whole visual world and its content is a creation of our inner eye, as
we may call the neural visual system (retina, optic nerve, and related parts of the
brain), in contrast to the dioptric mechanism, which may be designated the outer
eye.” (Hering, 1964, p. 1)

Indeed, Hering has an extensive conception of psychophysics. Physical light radiation
should not be excluded. “The creative capacity of our inner eye produces those colour
forms through the impact of excitations aroused in the eye by radiation from real
external objects.” (Hering, 1964, p. 1.) Nor should retinal and cortical processes be
excluded.

Furthermore, although we must regard the nervous system in particular as the bearer of the
processes that we conceive as the somatic correlates of mental life, it would be rash to regard
the cortex alone as the locus of “psychophysical processes” and to exclude everything else,
especially the retina. For the fact that one can still have optical sensations even after losing the
retinas does not mean that under normal circumstances retinal activities do not also belong to
the somatic correlates of visual sensation and therefore have a contributory psychophysical
function. (Hering, 1964, p. 23)

On these grounds, Kuhn’s conception of theory dependency seems incompatible with
regards to Hering’s conception of psychophysics. As long as a psychophysicist is
concerned with the whole chain of causes of colours, i.e. the dioptric mechanism, the
retinal processes, the optic nerve and the related parts of the brain, they must rely on a
conception of colours that is neutral in relation to the different kinds of causes
involved. If not, research into the specific areas will be dealing with different
explananda.
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1.5.3 Hering and the subjectivity thesis

As I have shown in the previous subsections, the Committee on Colorimetry holds
onto the term colour sensation and defines colour “as a sensation and thereby as a
purely subjective concept.” (1953, p. 6)

But it seems to me that Hering tries to create neutral ground also in relation to
subjectivity and determine colours free of any psychophysical theoretical conceptions
whatsoever. However, let it be said, I am not trying to explore what Hering may have
thought on these matters; my discussion is really not about Hering in a historical
sense but about a philosophical position concerning colours to which his text is
relevant.

If we designate the latter, namely red, yellow, green, blue, and their intermediates, that is, all
colours of definite hue (...) as chromatic (...) or hued (...) colours, but white and black with
their grey intermediates as achromatic or hueless colours, then we could dispense here with
the word “sensation” and subsume all qualities of the visual sense under the one word
“colour.”’(Hering, 1964, p. 4)

Neutrality is not obtained simply by substituting the word “colour” for the expression
“colour sensation”. Hering has a psychological explanation. For Hering, something is
subjective only in so far as it is perceived as belonging to or as going on in the
perceiver’s own body. Therefore, if colours were seen as subjective, they should,
according to Hering, be seen as localized somewhere in the perceiver’s visual system
or as events that are happening within that system, but, he maintains, they are never
perceived as such.

According to Hering, colours are perceived as existing independent of the perceiver’s
visual system and therefore outside the body. (Hering, 1964, pp. 4-6) Katz supports
Hering in this connection. “Colour phenomena are always characterized by
objectification; they are always seen “out there” in space.” (Katz, 1935, pp. 36-37)

I return to this issue in Section 3.

But in order to elucidate the subjective/objective controversy I think it is better to take
departure in Descartes’ philosophy. Classification of colours as subjective is built on
his dualism of the physical (Res extensa) and the psychological (Res cogitans). If
something is psychological, it is subjective. Following the Cartesian tradition, colours
are not physical and this contention therefore inevitably leads to the conclusion
colours are subjective.’

7 Hardin contends that colours are subjective; likewise, Arstila. However, their discussion is very
confused in relation to Descartes because the objectivistic position they argue against does not deny
that colours are subjective or psychological reactions from physical stimuli. What Arstila’s so-called
objectivists are claiming is that “colours are surface spectral reflectance properties of an object or at
least associated with them.” (Arstila, 2005, p. 47) Hardin describes the objectivist position in a very
loose manner (Hardin, 1988, p. 65); however, Hardin’s Eliminitavism rejects any necessary
relationship between physical light radiations and colours. Colours are not, Hardin concludes, in any
reasonable way, connected to objects in the outer world. See in this connection Chapter II, section 4.
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To me, Descartes’ dualism feels very uncomfortable because it seems to imply that
thoughts and colours have some properties in common, i.e. both are thoughts.
(Meditations, number 2, §§ 8 and 9.) Both Hering and a contemporary of his, namely
Mach, seem to be just as uncomfortable with Cartesianism on this point, although not
exactly for the same reasons perhaps. I shall return to Hering and Mach soon, but first
I would like to enlighten the problem with some short comments.

In my view, concepts of, or propositions about, colours and their relations, are
thoughts, be they true or false. Neither the colours themselves, nor their relations can
be identified with either conceptual or propositional thinking; they are simply facts
that must be sorted out in cognition. Therefore, one has to discern colours from
thoughts.

Kim sees a crucial difference between sensory and intentional states. A colour in
Kim’s terminology is a sensory, not intentional state. This is Kim’s challenge.

A question to which we do not as yet have an answer is this: In virtue of what common
property are both sensory states and intentional states “mental”’? What do our pains and beliefs
have in common in virtue of which they fall under the single category “mental phenomena’?
To the extent that we lack a satisfying answer to this question, we fail to have a unitary
conception of what mentality consists in. (Kim, 1998, p. 23)

Mach is well known for his monism. He considers colours to be elements that we now
judge subjective, now objective, although in all judgements they are constantly the
same.

A colour is a physical object as soon as we consider its dependence, for instance, upon its
luminous source, upon other colours, upon temperatures, upon spaces and so forth. When we
consider, however, its dependence upon the retina (...), it is a psychological object, a
sensation. Not the subject matter, but the direction of our investigation, is different in the two
domains. (Mach, 1996, pp. 17-18)

All sensations are elements according to Mach. “We may then reasonably expect to
build a unified monistic structure upon this conception, and thus to get rid of the
distressing confusions of dualism.” Furthermore,

If ordinary “matter” must be regarded merely as a highly natural, unconsciously constructed
mental symbol for a relatively stable complex of sensational elements, much more must be the
case with the artificial hypothetical atoms and molecules of physics and chemistry. The value
of these implements for their special, limited purposes is not one whit destroyed. As before,
they remain economical ways of symbolizing experience. But we have little right to expect
from them, as from the symbols of algebra, more than we have put into them, and certainly
not more enlightenment and revelation than from experience itself. We are on our guard now,
even in the province of physics, against overestimating the value of our symbols. Still less,
therefore, will the monstrous idea of employing atoms to explain physical processes ever get
possession of us; seeing the atoms are but the symbols of those peculiar complexes of
sensational elements which we meet with in the narrow domains of physics and chemistry.
(Mach, 1996, pp. 311-312)

Hospers agrees:
Sense-data are, as it were, the raw material out of which we construct both the mental and the
physical realms. Sense data are given, and the given — the colours, the shapes, the smells, and

so on, of which we are immediately aware — is neither mental nor physical; the colours we see
are not given as either. (Hospers, 1961, p. 427)
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Given his realistic view on colours, that is, his theory about the psychophysical causal
chain, Hering obviously does not adhere to Mach’s monism. But it seems as though
he does agree with the conception of colours as elements. According to this elemental
view, colours are of a nature that can be categorized neither psychologically nor
physically. That is, the subjective/objective controversy does not apply to this
conception of colours. Hering gives this definition of colours. “Colours are the stuff
out of which visual phenomena are built up.” (Hering, 1964, p. 1)

Hospers (1961, pp. 408-409) echoes Hering?® in refuting the physical causal dimension
of the sense datum term, and joins him in identifying a sense datum with colours,
sounds, etc., i.e. with what is directly experienced.

But what is it that we see? Suppose that now we answer, “Colours,” or “Colours and shapes”
(We mean here of course, not the light-waves of the physicist — these are clearly not what we
see — but red, greens, yellows, and other colours which we can distinguish but can’t define
except ostensively.) These are “that which we immediately and directly experience.”
(Hospers, 1961, p. 409)

In Hospers’ sense, colours (and other qualities/sense-data) seem to be determined
negatively as something that is neither physical nor mental, that is, neither objective
nor subjective, and he says nothing commits us to believe they are either. (Hospers,
1961, p. 413)

This accords with my own view and makes it possible to treat colours not as thoughts
but as facts about which I can think either truly or falsely, an activity that certainly is
purely psychological.

It is customary to treat also propositions as facts when judging them respectively to be
false or true, for example. Colours are, however, in my opinion, neither true nor false.
Their givenness has nothing to do with truth-values. Johnson (1921, p. 1, § 1),
supports me by saying only propositions have truth value, that is, a proposition is
either true or false. “A proposition is that of which truth and falsity can be
significantly predicated. The sentence may be summarily defined as the verbal
expression of a judgement or of a proposition.”

The Cartesian conception gives rise to two more complications.

First, if colours are thoughts they should, from one point of view, be non-dimensional.
Res cogitans is the not extended substance, while Res extensa is the three-dimensional
substance identified by the synthesis of length, breadth and depth. In opposition to
Res extensa, Descartes, in his second meditation, paragraph 8, defines mind or the
thinking substance, and a mind feels, which means feeling is thinking.

“But what then am 1? A thing which thinks. What is a thing which thinks? It is a thing
which doubts, understands, affirms, denies, wills, refuses, which also imagines and
feels.”

Some sentences in his following paragraph makes it clear that the word “feels” in this
connection denotes also seeing, i.e. experiencing colours: “Finally, I am the same who

8 He does not, however, refer to Hering.
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feels, that is to say, who perceives certain things, as by the organs of sense, since in
truth I see light, I hear noise, I feel heat.”

But the idea that colours are not extended seems to fly right in the face of most
people’s beliefs, be they ordinary persons or scientists. The Committee on
Colorimetry (1953, p. 101) is clear that extension is a general attribute of colour.
Also, Hering seems to find the very thought that colours ontologically are not
extended quite absurd. His idea of colours as “raw stuff” would have no practical
bearing if extension were not considered part of the concept: “But since I can
conceive no usefulness for a colour that has no spatial properties and thus no extent, I
do not know where to start with “pure” visual sensations if they are to be entirely
nonspatial.” (Hering, 1964, p. 6)

But how is this link between colours and extension justified? Hospers (1961, pp. 142-
142) relies on judgement rationalism which is a claim that reason itself provides
humans with an a priori truth that colours are extended.

All colours are extended. The word “colour” here refers to experienced colours, not to light-
waves, and “extended” means simply “spread out.” The statement is not restricted to saying
that all coloured physical things are extended (though this is doubtless true enough), for
colours are sometimes experienced without the presence of physical things, as in
hallucinations, after-images, spots before your eyes, dreams, and the like. What is asserted is
that all colours, in all these experiences, are extended. Nor need they be extended in physical
space: if you see red spots before your eyes, or see stars when somebody hits you on the head,
it is doubtful whether these colours are locatable in physical space, but still they are spread out
or extended.

Hospers continues on page 142 and asks “Don’t we know, and know a priori, that all
colours, past, present and future, are extended?”” And he furnishes reasons for his
claim it is an a priori truth, not analytical but synthetic.

This is problematic however, because, as I in different connections argue, especially
in section 2.3, ‘colour’ is not at term with connotation, it is a common name for
different particulars. See also section 2.4 in which I discuss Johnson on betweenness
and his contention that ‘colour’ is a determinable and not a concept.

Rather, it is observation and determination of colour relations that leads to a
conclusion that colours are extended. Indeed, I think that Hospers’ statement that
colours are spread out is a determination based on observation. Colours are observed
to exist beside, under, above and around each other. And these descriptions are parts
of the connotation that can be given to the expression colour extension.

Second, one can of course say that it is only the synthesis of the three dimensions that
is denied in the Cartesian dualism, and that colours still may be two dimensional and
yet be thoughts. In his first meditation, paragraph 6, Descartes talks about colours as
something “simple and more universal, which are real and true; and of these just in
the way as with certain real colours, all these images of things which dwell in our
thoughts, whether true and real, or false and fantastic, are formed.”

If so, however, logically it would follow that mind is extended, as a plane or an area,
all the time one or more colours exist. Or since colours are supposed to be thoughts
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and thereby parts of mind, if there is concomitance between colour and extension, at
least some thoughts must have both length and breadth as properties.

Other parts of mind as concepts and propositions are never understood in terms of
length and breadth, that is, as planes or areas. How these two very different sorts of
things can be united in one and the same substance is therefore an obvious problem.

It is Descartes that treats of the soul or mind as substance — a more modern and
commonly accepted way of dealing with the problem seems to be to change it into the
relation between a main category and sub categories. The problem to be solved then
turns out to be the one that Kim addresses, see the quotation from Kim above, namely
how to find the common feature shared by colours, on the one hand, and concepts and
propositions, on the other, a feature that can justify the claim both are sub categories
of the same main category mind.

Berkeley (4, 1974) addresses the problem of mind and extension in Principles of
Human Knowledge, § 49: “Fifthly, it may perhaps be objected, that if extension and
figure exist only in the mind, it follows that the mind is extended and figured; since
extension is a mode or attribute, which (to speak with the Schools) is predicated of the
subject in which it exists.”

According to Berkeley it also would follow that mind is coloured. But, in the same
paragraph, he refutes that extension, figure and colour are modes or attributes of
mind. Instead he says these things are ideas that are perceived.

I answer, those qualities are in the mind only as they are perceived by it, that is, not by way of
mode or attribute, but only by way of idea; and it no more follows, that the soul or mind is
extended because extension exists in it alone, than it does that it is red or blue, because those
colours are on all hands acknowledged to exist in it and nowhere else.

And, still in the same paragraph, he rejects the substance-attribute ontology
altogether. Different ideas can only be observed or perceived at the same time, and
this togetherness in time is what an object is. Ideas are not properties of an object or a
substance different from them, but exactly a conglomeration of those ideas.

As to what philosophers say of subject and mode, that seems very groundless and
unintelligible. For instance, in this proposition, a die is hard, extended and square, they will
have it that the word die denotes a subject and substance, distinct from hardness, extension
and figure, which are all predicated of it, and in which they exist. This I cannot comprehend:
to me a die seems to be nothing distinct from those things which are termed its mode or
accidents. And to say a die is hard, extended and square, is not to attribute those qualities to a
subject distinct from and supporting them, but only an explication of the meaning of the word
die.

According to Fields many commentators on Berkeley interpret him therefore to mean
ideas like colours are objects, immaterial of course, but still something that may be
thought about; however, in Fields’ own words, as such they are “entirely distinct from
minds”. (Fields, 2011, p. 38)

Winkler (2005, pp.128) is representative. He says that Berkeley “generally
characterizes ideas not as acts of thinking but as objects of thought.”
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Berkeley (4) § 139, p. 121, says: “I answer, all the unthinking objects of the mind
agree, in that they are entirely passive, and their existence consists only in being
perceived: whereas a soul or spirit is an active being, whose existence consists not in
being perceived, but in perceiving ideas and thinking.”

On this background it appears that the first problem of my thesis: are colours
homogeneous or heterogeneous, is not and cannot be understood in connection with
mind as substance, it concerns only the colours themselves. Neither can the other
problem: Are colours three-dimensional or two-dimensional. It is solely the
ontological status of colours that is at issue.

1.5.4 Hering on perceptual practice

Hering’s aim is to characterize colours and their qualitative relations independent of
the perceiving mind’s ability to work them over by the hand of experience and to
remodel them into object properties. That is, he wants to contemplate them as the
stuff they are. This implies giving different colours different names. Indeed, his aim is
to name colours meaningfully, thereby classifying “the great multiplicity of colours to
get a systematic perspective of them, and designations for them such that the reader is
given a comprehensible expression as precise as possible for every colour, so that he
can mentally reproduce any colour with some degree of exactness.” (Hering, 1964, p.
25)

In this project, Hering faces a new challenge in what he calls secondary circumstances
that affect observation and hinders neutral comparison of colours. These secondary
circumstances are not physical but psychological; they are stiffened colour
conceptions achieved in ordinary life.

According to Hering, memory colour is a sort of psychological mechanism that
provides for colour constancy. His example is a heap of snow. Whether it is seen in
broad daylight or in the shade on a sunny day, or in the evening when sunlight makes
it yellow or even red, the heap of snow is still perceived as white. Hering explains this
by the influence of memory colour: white is fixed in the memory of the object and
will therefore overrule the judgement of the colour of snow even when the colour that
appears in direct observation is not white.

For the colour in which we have most consistently seen an external object is impressed
indelibly on our memory and becomes a fixed property of the memory image. What the
layman calls the real colour of an object is a colour of the object that has become fixed, as it
were, in his memory; I should like to call it the memory colour of the object. (Hering, 1964, p.
7

It seems that Hering’s contemplations on memory accord with those of later thinkers
in both philosophy and psychology. “Vision”, the phenomenologist Merleau-Ponty
contends, “is already inhabited by a meaning (sense) which gives it a function in the
spectacle of the world and in our existence.” (Merleau-Ponty, 1981, p. 52) The
cognitive scientist Leeuwen stresses that colour judgements are, what concerns
ordinary persons, really dependent on perceptions of objects. “Interpretation is an
inextricable part of sensation.” Leeuwen explains colour interpretation as a way of
judging colours according to the material in which they are believed to inhere:
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With meaningful objects, interpretation will influence how we judge elementary sensory
qualities such as the hue of a colour (....): the same colour patch is judged to be redder if a
person is told that it belongs to a tomato than if told that it belongs to an apple. (Leeuwen,
1999, p. 268)

Hering says that memory colour will inflict not only the judgements of ordinary
people, but also scientists and professionals.

However, as often as he thinks, say, of snow, he continues to imagine it as white; and it is the
same with all people, whether they have thought a great deal or not at all, about the nature of
colours. Whether it is the mineralogist, for whom snow consists of an accumulation of small
colourless transparent water crystals, the chemist, for whom these crystals are in turn built up
from countless molecules and atoms, or the physicist, who deals not with molecules and atoms
but only with energies: they all inevitably associate the colour white with the idea of snow.
(Hering, 1964, p. 7)

Furthermore, as Hering accentuates, even psychophysicists in scientific practice
belong to ordinary life or a common-sense world. So, when Hering wants them to
judge colours and colour relations only, he has to prescribe some arrangements in
which effects of memory colour interfere only to a minimal degree.

A completely reliable comparison of two colours is possible only in case these secondary
circumstances, even if they are not excluded, are at least the same for both colours. Therefore
both colours, except for their being side by side, should appear localized in precisely the same
way and each of the two colours should be so completely homogeneous that they show no
internal variation, and are seen not at all as belonging to a specific external object but only as
independently existing plane or space-filling qualities. Thus, for example, each half of the
visual field of a telescope can be illuminated in such a uniform way with achromatic or
coloured radiation that the two colours to be compared fulfil all the requirements just stated.
(Hering, 1964, p. 12)

Remark that Hering calls a colour patch, which shows no internal variation,
homogeneous. I prefer to use his negative expression “no internal variation” or simply
the expression “no inner variation”. In this present thesis I reserve the term
homogeneous for an ontological characterization of colours that tells that this or these
or all colours can be only one in number and are not constituted by two or more
colours.

However, this means that a heterogeneous colour — if there are such colours — might
yet be perceived as an area with no internal or inner variation. The point to be
underscored is that Hering in this sense does not seem to take the existence of a
uniform patch to be proof that the colour in question is homogeneous.

While not having inner variation is the first condition, the second condition of neutral
colour determination, according to Hering, is that the patch or patches should not be
seen (read: perceived) as object colours but as independently existing plane or space-
filling qualities.

In this connection Katz has indirectly pointed to a difficulty. According to Katz
“Hering would limit all comparative studies of colours to film colours.” (Katz, 1935,
p- 52) Remember, a film colour, according to Katz, is often described as an aperture
colour, that is, when uniform surface colours are viewed through an aperture in a
screen the aperture ensures that all the colour’s interpretative connections to its actual
surroundings are blocked. See in this connection section 1.4.4 above.
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It may be discussed if film colours always are perceived as independently existing
plane or space-filling qualities, just as Hering requires. But if they are, then Hering’s
first condition, namely that a colour patch should have no internal variation, seems
not to be satisfied insofar as Katz also characterizes film colours as somewhat spongy
and deep. (Katz, 1935, p. 8) And these characteristics a colour patch cannot be
perceived as having, it seems, without showing some internal variation.

Hering does not mention this difficulty. However, from this standpoint he starts to
determine the colours.

1.5.5 Hering’s colour terminology

When focusing on qualitative differences Hering finds four hues, namely yellow, red,
blue and green to be distinguished in the sense of not being like each other at all.
Yellow is neither red, nor blue, nor green and this characteristic is reciprocally
negative for each. Hering calls them primary hues. While some of them can constitute
intermediate hues, red and green, on the one hand, and yellow and blue, on the other,
cannot constitute any intermediate hues and Hering calls them opponent colours.
Hering says there are no intermediate hues between respectively red and green, on the
one hand, and yellow and blue, on the other.

Therefore, since redness and greenness, or yellowness and blueness are never simultaneously
evident in any colour, but rather appear to be mutually exclusive, I have called them opponent
colours. To begin with, this term is used to characterize the way they occur without implying
any sort of explanation. Two intermediate hues that belong to two opposite quadrants of the
colour circle, such as the red-yellow and the green-blue, are opponent in two respects; but if
they belong to two adjacent quadrants, such as the red-yellow and the green-yellow, then they
are opponents in only one respect. (Hering, 1964, p. 50.)

Hering suggests, however, that an intermediate between red-green or yellow-blue is
“either not possible at all or is possible under quite special, unusual circumstances.”
(Hering, 1964, p. 50) In Chapter III, Section 1.7 I describe and discuss the so-called
forbidden colours in relation to recent research, which ascertains their existence. See
in this connection, for example, Crane and Piantanida, 1983, and Billock, Gleason and
Tsou, 2001, Chapter III, section 4.

So far, one might say that according to Hering there are four primary hues, namely
red and green, and yellow and blue. When a colour is determined to be primary, one
would usually understand it as elementary, that is, not heterogeneous. But remember
the primary hues already have intrinsic brightness and darkness values, Hering insists,
even in their clearest manifestations or instantiations.

The brightness or darkness of a chromatic colour, according to this view, is the result of the
intrinsic brightness and intrinsic darkness of the individual primary colours, which, as the
essential components of that colour, determine its colour quality in accordance with their
different clarity ratios. (Hering, 1964, p. 64.)

Primary hues manifest themselves in the intermediate hues, namely orange (red-
yellow), violet (blue-red), blue-green and yellow-green. The differences between the
intermediates depend on which elementary hue is the more pronounced.
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On the other hand, both the primary and the intermediate hues contain proportions of
black and white. The light hues are red and yellow, which contain more white than the
dark hues green and blue, which in turn contain more black than the former.

All whites and blacks are conglomerations of white and black in greys, i.e. in practice
there are no pure whites and blacks.

There are two colour classes, namely hues and white/blacks. These two classes make
up the totality of colours and are designated respectively chromatic and achromatic
colours.

So, it is time to pose the question: Is Hering’s colour terminology based on notions of
colour heterogeneity? The answer seems at first hand obvious. The terminology
indicates that all colours are heterogeneous except for the ideal black and white.
Hering uses the verb “comprise” (1964, p. 64) which usually can be substituted for

words and expressions like “include”, “consist of’, “constitute”, “make up”, all of
which indicate that any colour is a conglomeration of other colours.

However, diverse authors seem to be cautious about assigning to Hering an
ontological conviction on heterogeneity. In his paragraph on Hering and Ostwald,
Briggs (2013) says, “In Hering’s view all colours could be considered as mixtures of
full colours (pure hue), white and black components.” Certainly, Briggs is here
referring to Hering’s view on chromatic colours; it cannot be all colours because, in
Hering’s view, the achromatic colours do not comprise any hue. Apart from this, my
point is that the expression “could be considered” does not express a clear-cut
ontological conviction, and therefore it seems that Briggs is careful not to ascribe to
Hering a definitive belief in colour heterogeneity.

Seim (2009, § 2.1) writes, “‘Unique hues’ were first described by Ewald Hering
(1878).° He proposed that any hue can be described by its redness or greenness and its
blueness and yellowness.” Again, Hering is not interpreted in an ontological sense
because a proposal does not necessarily entail a conviction. If someone says X can be
described as such and such it does not follow that that someone entertains a
conviction that X is such and such.

Seim (2009, § 2.1, figures 1a and 1b) presents a research result on how people
commonly select elementary colours in a “chart consisting of 40x8=320 equally
spaced Munsell chips.” Seim concludes, “Today the perception of elementary hues is
a well established concept, accepted by most people, independent of culture and
language.” And he adds an explanation pointing to some innate faculty.

People with normal colour vision seem to be in no doubt about what we mean when we ask
for an elementary hue, like unique red. Somehow we have a built in understanding of what red

® Actually, according to my knowledge, it is Hardin who introduces the terms unique and binary. In the
English translation Hering’s text contains the terms primary and intermediate colours. I found a page
from his Grundziige der Lehre vom Lichtsinn on the net

(http://www .deutschestextarchiv.de/book/view/hering_lichtsinn_18787p=126), in which the terms
Grundempfindug vs. Mishcempfindung are used but also the terms Grund- und Mischfarbe. These
latter terms seem to reflect a conviction that primary colours mix or are mixed in the intermediates.
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is. When we are given a set of coloured samples and asked to select the red that is neither
yellowish nor bluish, we normally find the task is easy.

Arstila seems to express the same caution in connection with his mention of Hering’s
opponent process theory; “(...) the four basic colours (red, green, yellow and blue) are
all experienced as unique colours, which means they are not experienced as mixtures
of any other. Binary hues, on the contrary, are experienced as a merger of two unique
hues.” (Arstila, 2005, p. 31)

No ontological determination is involved in Arstila’s explication: It can be that
colours are experienced such and such, but it does not follow that colours really are
such and such.

Nida-Riimelin and Suarez adhere to this view on colour perception and, as I interpret
them, defend a modality thesis on colour experiences which says that binary colours
necessarily are experienced x-ish and y-ish, but basic colours, i.e., red, green, blue
and yellow are necessarily not experienced as binary.

To say that orange is phenomenally composed of red and yellow is to say that the colour at
issue looks necessarily (as we will argue) reddish and yellowish. Talk of phenomenal
composition can be reduced to talk about looking x-ish and y-ish (where x and y stand for
basic colours). (Nida-Riimelin and Suarez, 2009, p. 348, note 3)

But already at the next page they mention that Brentano judged green to be composed
of yellow and blue. I think they could also have mentioned both Goethe and Chevreul,
and all the students that have gone through their art education on the base of their
theories. Besides, I guess many people in their childhood have learnt from experience
that mixing yellow and blue pigments yields green.

Hardin (1988, p. 163) makes another point in this connection, namely that American
or English language does not contain specific words for yellow-green and blue-green,
in the same way as orange and violet are specific words for yellow-red and red-blue.

To me this indicates that perception of colours are not based only on observation free
from earlier experiences like Hering sets up as an ideal, and therefore I think Nida-
Riimelin and Suarez should have brought this important exception into consideration
when the talk is about colour perception in general.

It must also be noted that experienced pigment colour mixing very likely supports
other claims on perception. When red and yellow pigments are mixed, orange occurs.
When blue and some red pigments are mixed, violet occurs. This might amount to
empirical laws. And so, a claim that for example violet always and necessarily is
perceived as both red-ish and blue-ish may have a strong support because of many
peoples actual experiences, and not because of their intuition or some innate capacity
to perceive violet such and such.

But now, after having made these reservations about colour perception it must also be
noted that proponents of Hering’s system sometimes express themselves as if
ontological determination is involved. For example, as Arstila contends,
“Furthermore, all hues necessarily have the property of being unique or binary hue.”
(Arstila, 2005, p. 50)

40



Arstila does not in this connection characterize perception of colours but directly the
colours themselves. And it is a very strong claim to say about the hues that they
necessarily are either unique or binary. Apparently, Arstila can be taken to mean that
some hues are homogeneous and some heterogeneous, necessarily.

Also, Hardin brings in necessity when distinguishing between unique and binary hues.

(...) what conception do we have of hues except insofar as we experience them? Surely we
can have alternate access to hues only through some theoretical account of them. But under
what circumstances are we entitled to suppose that a theoretical identification or reduction or
whatever is adequate? Only, I submit, if it can model the necessary properties of hues.
(Hardin, 1984, p. 493)

In Colour for Philosophers, Hardin makes his point even more clearly.

But hues do have certain characteristics necessarily. This is a central truth, no less true for
having been so frequently overlooked. If we reflect upon what it is to be red, we readily see
that it is possible for there to be a red that is unique, i.e., neither yellowish nor bluish. It is
equally apparent that it is impossible for there to be a unique orange, one that is neither
reddish nor yellowish. Since there are necessary properties of hues, nothing can be a hue
without having the appropriate properties necessarily. (Hardin, 1988, p. 66)

It should also be noticed that Hering’s statements too, differentiate substantially
between connotations to descriptions of perceptual inclinations and ontological
convictions. Indeed, he uses the verb to be in a fashion that strongly indicates
ontological determination. For example, writing about black and white he says, “in
the manifold of achromatic colours, pure white and black are the two variables or
mixture elements.” (Hering, 1964, p. 36) Furthermore, Hering seems to explain
similarity among hues according to their real content of primary hues. What he says
about orange seems to be exemplary for all intermediate hues.

All hues of this small range are similar insofar as (1) they are all reddish, and (2) they are all
yellowish, and in fact if we scan the colours in one direction redness increases and yellow
decreases, whereas in the opposite direction yellow increases and red decreases. (Hering,
1964, p. 43.)

1.5.6 Quality vs. quantity

Hering refers to quantitative variations of the same hues (i.e. two primary hues)
within different hues when he talks about yellow increasing and red decreasing (and
visa versa).

Hering says: “A chromatic colour can generally be regarded as comprising four
primary components, two chromatic and two achromatic (white and black); a single
chromatic primary component characterizes only those colours that have a primary
colour hue.” (Hering, 1964, p. 64.) This implies for example that orange is
characterized by or consists of or is composed of yellow, red, black and white, while
blue, for example, is composed of blue, black and white.

In section 1.3.3 above I introduced a concept of colour mixing consisting of three
parts, namely the unification process, the continuation process and the separation
process. It is if Hering relies on the two latter concepts. That is, while he does not
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seem to demonstrate any factual separation process, he carries it out in thought or
imagination: from orange he separates the elements yellow, red, black and white. This
is an idea of separation.

In other words, Hering transfers all different hues between red and yellow back to
four constant, qualitatively unchangeable components, namely red, yellow, black and
white. Whatever instantiation of orange that may occur the components are the same
in quality.

This is the crucial point to be contemplated in this connection: while quantity, figure
and relative position all can change, Hering’s component colours cannot change in
quality. This means that no matter how much the quantity of yellow is increased the
remaining quantity must still be the same quality, namely yellow, and no matter how
much red is decreased, the smallest quantity must still be the same red as the greatest.
The same holds for black and white. In communication, this transference in and of
itself does not, therefore, seem functional.

Remember, from section 1.5.4, Hering wants to “classify the great multiplicity of
colours to get a systematic perspective of them, and designations for them such that
the reader is given a comprehensible expression as precise as possible for every
colour, so that he can mentally reproduce any colour with some degree of exactness.
(Hering, 1964, p. 25)

But the differences between some hues called by the same name of orange are not at
all communicated by telling that each and every one is a compound of the same
yellow, red, white and black.

One could therefore consider it evident that Hering’s natural colour system is a colour
mixing system in which different proportions of the primary hues, black and white are
the mixing elements. At least, it is reasonable to conceive of Hering’s compound
colours as a result of mixing, even if the mixing process cannot be demonstrated.

It follows, a tiny quantity of yellow occupies the whole area of orange, presupposed
that particular orange is very close to red. And if red decreases, the smaller and
smaller quantities must in each case be spread out over the same area.

Since the qualities of this compound are the same, it can only be their quantities that
explain different instantiations of orange. But I think Hering’s reasoning meets a
difficulty here. It is, namely, hard to fancy how a relatively tiny quantity of red or
whatever hue can spread out or occupy the initial area, just as it seems Hering
presupposes, without changing in quality and by that explain a difference between for
example orange 1 and orange 2.

1.5.7 Hering’s method

Hering dismisses colour mixing. On page 46 (1964) Hering says, “But in all these
colour designations we are concerned only with what is actually seen in the colour,
not with the light mixture or the pigment by which this colour was produced and
which the colour may bring to mind.”
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Here, Hering accentuates the privileged position he has established for colour
determination. The comparable colours exist already; it is not like having white,
black, red, green, blue and yellow and watching what happens when some of them
somehow are being united, i.e. mixed in different proportions.

This ‘givenness’ is further accentuated when it comes to hues. Because, given
Hering’s contention that each hue already contains black and white, no matter if it is
primary or intermediate, it follows there exists no such colour as a hue without black
and white. Therefore, it is in vain to try to determine by observation how a hue came
to be both black and white, it is simply a matter of seeing these components within a
given hue.

Against this background it seems that Hering uses the term see as synonymous with
intuit: he first observes the given colours and by intuition grasps the truth about them.
It is also likely that Hardin operates with such a method; look up the two last
quotations from Hardin in section 1.5 4.

Hospers classifies this kind of method as judgement rationalism. What Hospers says
in the following could indeed be addressed directly to Hering, though it is not.

What we did become acquainted with empirically are the concepts of colour, extension, shape,
size, and so forth. The judgement rationalist may well be a concept empiricist. Without
experience we would never have come by such concepts; but, once experience has given us
the concepts, we do not need any further experience to know that the judgement involving
these concepts is true. We think about these concepts and we just see that there is a connection
between the two of them which holds necessarily. The word “see,” of course, is being used
figuratively here, since it does not refer to visual experience. Presumably it refers to intuition.
In the final analysis the rationalist holds intuition to be a method of knowledge: he “sees,”
“intuits,” that all A is B and always will be, and that it is necessarily so. (Hospers, 1961, p.
153)

By this purely observational procedure, he sees/intuits the opposite of Goethe’s
determination, namely that green is a primary hue, that is, green is not a compound of
two hues.

However, Hering sees that green contains black and white. In general, he sees that all
colours are compounds, that is, heterogeneous. This seeing is the final argument he
provides.

But, obviously, others can see the opposite, namely that colours are not
heterogeneous, but homogeneous.

It is impossible, Hume insists, for a colour to be a compound. He offers no decisive
argument for his claim, merely maintaining that is true beyond any shadow of doubt
that colours are simple ideas. It is worth the while to read his meditations on the
subject because they explain very fairly what homogeneity implies in connection with
likeness relations:

“Tis evident, that even different simple ideas may have a similarity or resemblance to each
other; nor is it necessary, that the point or circumstance of resemblance shou’d be distinct or
separable from what in which they differ. Blue and green are different simple ideas, but are
more resembling than blue and scarlet; tho’ their perfect simplicity excludes all possibility of
separation or distinction. (...). These resemble each other in their simplicity. And yet from
their very nature, which excludes all composition this circumstance, in which they resemble,
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is not distinguishable from the rest. ‘Tis the same case with all the degrees in any quality. And
yet the quality, in any individual, is not distinct from the degree. (Hume, 1969, note, pp. 67-
68.)

Carnap, too, takes qualities to be elementary or unanalysable. He uses colours as
examples. Colours may wrongly be taken to consist of parts, but this is due to
observation of some likeness relations, says Carnap. I will try to explain the point he
is attempting to make using orange as an example. This colour is more like yellow
and red, respectively, than other colours of Hering’s primaries with which it might be
compared. But, according to Carnap this does not mean it is a compound of yellow
and red, it only means it is partly similar to both. Part-similarity is not an identity
relation. Therefore, you cannot analyze orange in the meaning “split it into parts”,
which means that the sentence orange is a binary colour is a quasi-statement, relying
on what Carnap calls quasi analysis.

In summary, analysis or, more precisely, quasi analysis of an essentially unanalysable entity
into several quasi constituents means placing the entity in several kinship contexts on the basis
of a kinship relation, where the unit remains undivided. (Carnap, 1967, p. 116.)

In section 2.4 I explicate Johnson’s term ‘betweenness’ and in 2.4.2 I show that there
is no reason to infer heterogeneity from the fact that one colour can be just as like
another colour and a third. In order to explain this, I give an example, namely that red
is between orange and purple. However, it does not follow that red is a mixture of
both or that red contains both as constituents. And likewise, an orange might be just
as like red as it is like yellow, but it does not follow that yellow and red constitute
orange.

Both Hume and Carnap, however, seem to think that since a patch may be uniform,
that is, have no inner variation, just as Hering says, it must be simple or
homogeneous. But this is exactly what Hering denies, and therefore, some other
argument than uniformity must be brought in to the discussion.

See in this connection section 2.12.1

1.5.8 Two interpretations of Hering

I have made clear that Hering’s colour terminology involves colour heterogeneity. If
we take the terminology as an indication of Hering’s ontological view on colours, it
would follow he was convinced that all colours are heterogeneous. The only
exceptions are ideal white and black, both of which are not, in Hering’s view, of any
practical relevance.

On the other hand, Hering can be interpreted along lines that do not involve
ontological convictions. He could be understood as developing a communication
system for colours and colour relations based on how people in general conceive of
colours. In this perspective, ontological claims are not relevant. Hering makes several
appeals to ‘no one’ in this connection, that is, he relies on an assumption that all
people really perceive colours in the way he describes them.

There may be some question whether a given green should be accepted as primary green, or
whether it may still have a trace of blueness or yellowness. But no one would assert that a
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green can be clearly both yellowish and bluish, in the way that a violet appears simultaneously
bluish and reddish, and no one would call a green blue-yellow or yellow-blue in the same
sense as one unhesitatingly designates a violet as red-blue or blue-red. (Hering, 1964, p. 47)

The expression ‘phenomenal colour’ is perhaps suitable for the psychological
approach to colours which also Hardin and Arstila defend.

But I have shown that those philosophers, are not sufficiently clear when it comes to
differentiating between appeals to perceptual practice and ontological claims. In
Chapter III, from section 6, I challenge their contention of how people commonly
perceive colours in relation to a discussion of the Swedish Natural Colour System, of
which Hering is a precursor.
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Section 2
Methodological and ontological considerations

In this section I explore and discuss different views on colours, both scientific and
philosophic. I relate these different views explicitly to the first part of the problem
addressed in this present thesis. I also explain and give examples of the use of the
substantival mode in several sections. I clarify and defend both basic suppositions on
identity between colours, and on concomitance between colours and their extension.
In the last section I use the latter to argue against the view that (some) colours are
heterogeneous. Some arguments are relevant also for the second part of the problem,
but I come back to them in Section 3.

2.1 On taxonomy and type theory

Johnson explicates the rules of building up a taxonomical hierarchy.

Here it will be apposite to consider the traditional account of the principles of logical division
where a class (of substantives) is represented as consisting of subclasses. This process is
governed by the following rules: (1) the sub-classes must be mutually exclusive; (2) they must
be collectively exhaustive of the class to be divided; (3) division of the class into its co-
ordinate sub-classes must be based upon some one ‘fundamentum divisionis’. (Johnson, 1921,
p.173)

As Johnson explains, the reason for grouping different individuals or particulars into
classes is that they share or are characterized by “some the same adjective or
combination of adjectives.” (Johnson, 1921, p. 175.) It follows that particulars are
those things that cannot be further divided into subclasses and on which the
taxonomic hierarchy is built, i.e., it is the ‘fundamentum divisionis’.

It also follows that the upper class, i.e. the ‘summum genus’ contains some adjectives
or combinations of adjectives that all particulars or individuals share.

Johnson introduces his term substantive as a designation of something that is
characterized by an adjective. The relationship he posits between substantive and
adjective differs, as he says, from the “metaphysical notion of substance and
inherence” by including occurrences. (Johnson, 1922, p. xii.)

On the same page he adds, “The term adjective, in my application, covers a wider
range than usual, for it is essential to my system that it should include relations.”

Furthermore, also on the same page, he divides substantives into two subclasses,
namely substantives proper and quasi.

A substantive proper cannot characterise, but is necessarily characterized; on the other hand,
entities belonging to any category whatever (substantive proper, adjective, proposition etc.)
may be characterized by adjectives or relations belonging to a special adjectival sub-category
corresponding, in each case, to the category of the object which it characterises. Entities, other
than substantives proper, of which appropriate adjectives can be predicated, function as quasi-
substantives.

Accordingly, as far as colours are concerned they must be quasi substantives when
taken as substantives. Johnson says colours cannot be ordered in a taxonomic upset,
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and I agree. See in this connection section 2.4. However, colours can be characterized
in accordance with Carnap’s type theory, which I present below.

It is perhaps somewhat misleading to say that a class is divided into subclasses, at
least when the talk is about how to construct a taxonomical hierarchy. One does not
start with a class but the opposite, namely with the ‘fundamentum divisionis’.

Aristotle says that individual things are known by experience because the senses
“give the most authoritative knowledge of particulars” (Aristotle, 981b, 10-15,
MacKeon, 1947) and “science and art arise when from many notions gained by
experience one universal judgement about a class of objects is produced” (981a, 1-5).

For example, Aristotle divides substances into living things and non-living things; the
universal judgement seems to be that individuals of the first class have a property
individuals of the latter lack, namely self-nutrition: “Among substances are by general
consent reckoned bodies and especially natural bodies; for they are the principle of all
other bodies. Of natural bodies some have life in them, others not; by life we mean
self-nutrition and growth (with its correlative decay).” ((412a 10-15) MacKeon,
1947).

Furthermore, Aristotle finds three differentiating properties among living things:
plants have nutrition alone, animals have both nutrition and sense, and humans have
nutrition, sense and reason. The summum genus of both living and non-living things
is that they consist of form (actuality) and matter (potentiality).

It follows therefore, that in the construction of a taxonomical hierarchy the direction
of characterization always goes from a lower level to a higher, not from a higher to a
lower. The latter may be called the failure of inverted characterization. For example,
since Plato is a substantive proper and cannot, according to Johnson, characterize, it is
an obvious failure to say man is Plato.

When the ‘fundamentum divisionis’ consists of substantives proper some of which
may share “some of the same adjectives”, according to Johnson (1921, p. 175), and
when these adjectives are sorted out by a definition, the individuals are classified.

Carnap’s type theory conforms to taxonomies in that there is a zero level of which
properties and relational characteristics are predicated. However, type theory does not
relate to taxonomies especially but to all kinds of characterization.

The theory of types consists in the fact that all concepts, both properties and relations, are
classified according to “types”. For simplicity’s sake, let us restrict ourselves to properties. A
distinction is made between “individuals,” i.e. which are not properties (zero level); properties
of individuals (first level); properties of properties of individuals (second level) and so on.
(Carnap (1), 1959, p. 140)

Also, Carnap warns against the fault of inverted characterization and proposes that
one should strictly abide the following rule in order to avoid pseudo-sentences: “a
property of the nth level is applied only to concepts of the level n-1.” And he adds: “A
particularly important special case follows from this: The assumption that a certain
property belongs or does not belong to itself can be neither true nor false, but is
meaningless.”
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Price agrees. “Where A stands for a colour-patch which I am acquainted with and b
for its redness, I do not and cannot fake A to be b at all. I am just immediately aware
of an actual instance of b-ness: and this makes the ‘taking’ it to be b both unnecessary
and impossible.” (Price, 1964, p. 65).

In addition, Carnap explains a kind of error which he calls “type confusion”. “Another
very frequent violation of logical syntax is the so-called ‘type confusion’ of concepts.
An artificial example is the sentence ‘Caesar is a prime number’.” (Carnap, (2) 1959,
p-75).

The zero-level suggested by Carnap seems to connect to English empiricists’ denial of
the existence of substances.!” For example, Berkeley’s ontological view on substances
and properties is found in Principles of Human Knowledge."!

As to what philosophers say of subject and mode, that seems very groundless and
unintelligible. For instance, in this proposition, a die is hard, extended and square, they will
have it that the word die denotes a subject or a substance, distinct from the hardness, extension
and figure, which are predicated of it, and in which they exist. This I cannot comprehend: to
me a die seems to be nothing distinct from those things which are termed its modes or
accidents. And to say a die is hard, extended and square is not to attribute those qualities to a
subject distinct from and supporting them, but only an explication of the meaning of the word
die. (Berkeley, 1975,p. 91, § 49)

In this connection it is time to trace the line back to the formulation of the first
problem in my thesis. It is about particular colours: Are they homogeneous or
heterogeneous — or are some homogeneous and others heterogeneous?

This problem is, as I see it, perfectly understandable and decidable without relating
colours to a zero level or to a substantive proper. The terms homogeneity and
heterogeneity are both defined. See Section 1.2.1 above.

These definitions are, at the outset, possible true characterizations of all colour
particulars. They need not be classes in a taxonomical sense; I use them in accordance
with Carnap’s type theory. Types are categories meaning they include or exclude
individuals by a definition; however, they need not be categories in a taxonomical
sense.

Of course, if someone finds that some colours are heterogeneous and some are
homogeneous, then all colours are divided into two classes; however, while there is

10 Whether such denial is compatible with Johnson’s substantive proper, is somewhat unclear.

11 Fields doubts whether Berkeley really believed in his own explanation. “For Berkeley claims not to
understand the very ontology that he uses to categorize minds and ideas.” (Fields, 2011, p. 39)
However, from the context it follows that the relation between mind and ideas, not between ideas, is
what concerns Fields. This, I think, is an important distinction, because it is agreeable that ideas are not
properties of material substance regardless of the question of whether ideas are properties of the mind,
which is what Fields discusses. In her article How Berkeley Can Maintain That Snow Is White,
Atherton (2003) seems to share my view on Berkeley whereby snow and other things are not
substances but names of ideas that are often or regularly connected.
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no guarantee that a summum genus is attainable, it is demanded in a taxonomical
setup, and therefore type characterization seems to be more practical.

Other classifications according to types are always possible. For example, one might
say of a certain red that it is a negative afterimage. (For an explanation of the
difference between negative and positive afterimages, see Chapter VII.) Red is then
on level one, while the characterization negative afterimage is on level two. One
might further characterize negative afterimages as film colours, which, in conformity
with type theory, would be a property on level three.

The difference in relation to taxonomy is that the concept negative afterimage does
not characterize a colour or a set of colours by some essential property. The red in
question might namely appear in other instances without being an afterimage. That is,
identical colours may sometimes be afterimages, other times not.

This means that type theory gives opportunity to characterize colours. In Johnson’s
terminology this is a substantival mode. Johnson says colours and other qualities are
quasi substantives, but this is to me of no importance. Colours may be characterized
according to both occurrence and relation and especially the latter is essential to my
approach.

2.2 The Committee on Colorimetry — a critical analysis

The Committee of Colorimetry defines a colour sensation as “the primary conscious
response to excitation of the visual mechanism.” (Committee on Colorimetry, 1953, p.
101). On the same page it says that colour sensation is a subclass of sense data. It
follows that a sense datum may be defined as the primary conscious response to
excitation of a sensible mechanism. This, then, is the summum genus for diverse
subclasses, namely colour sensation, sound sensation, tactual sensation, etc.

These categories are relational, that is, a causal relation defines them. According to
the Committee there are levels further down the line from colour sensation, i.e.
achromatic and chromatic, and subclasses of the latter, that is, hue and saturation.
Other place the Committee seems to provide causal connections for them too.!?

12 As T explained in Section 1.4.5, in the index of The Science of Colour, hue, saturation and brightness
are defined with reference to different kinds of radiation. Each kind is supposed to yield differences in
quality:

Hue: quality of sensation according to which an observer is aware of differences of
wavelengths of radiant energy.

Saturation: quality of sensation by which an observer is aware of different purities of any one
dominant wavelength.

Brightness: attribute of sensation by which an observer is aware of differences of luminance.
These definitions, according to the Committee, are relational because they state the “distinctions

between these concepts — light and colour — and the concepts related to them in the fields of
psychology and physics.” (Committee of Colorimetry, 1953, p. 220.)
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But in the place referred to, the Committee substitutes causal definition of saturation
for this: “Saturation is the degree to which a chromatic colour sensation differs from
an achromatic colour sensation of the same brightness.” (Committee of Colorimetry,
1953, p. 101)

And this seems to be a demonstrative definition, pointing to a positional relation in
the plates that the Committee offers. (Committee of Colorimetry, 1953, plates 12-18.)
But a demonstrative definition is certainly not a classification. And if the Committee
intends to construct a taxonomic hierarchy demonstrative definition is not appropriate.

Indeed, I would find it much more appropriate to start with particulars, pick out some
common properties among some of them, and then start constructing a hierarchy.

For example: Grey is achromatic. Yellow number x is saturated, and yellow number z
1s less saturated. Saturation of both kinds is chromaticness. Furthermore, chromatic
and achromatic particulars are colour sensations. Colour sensations are sense data.

This upset seems to follow taxonomical rules, but for it really to work the terms
saturation, chromatic, and achromatic all should be properly defined. But this is
something the Committee does not do satisfactorily.

In the same paragraph the Committee contends, “Both achromatic and chromatic
colour responses possess in common the additional attribute of brightness.” However,
instead of characterizing classes the Committee’s contention ought to be that all
particulars, each and every one, possess brightness: According to the Committee, grey
is bright and so is red (albeit possibly to different degrees), etc.

In this connection brightness could function as a type in Carnap’s meaning, see the
foregoing section. But Carnap says ‘“‘a property of the nth level is applied only to
concepts of the level n-1.”, and it follows, brightness should characterize particulars
which belong to level 1, that is, brightness is on level 2.

A further characterization of brightness lacks. It cannot be chromaticness and
achromaticness because those classes only divide particular hues from particular
members of the grey scale.

Furthermore, in the same paragraph the Committee says about colour sensation that it
has “the general attributes of duration and extent, which means that the responses
exist in time and space”.

Again; colour sensation is defined by the Committee as a causal relation between the
excitation of the visual mechanism and conscious colour response. Such a relationship
has duration as a property, but it is obviously inappropriate to attribute extension or
size to it because a relation between a physical cause and a psychical effect cannot
have size. To me the sentence therefore seems to be an example of type confusion
such as Carnap explains it.
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However, the Committee adds in the same sentence that it is the particulars that are
extended and exist within a certain time period: “’the colour might be seen for some
time as of some size”, and in this I agree.

I point to these malfunctioning expressions because I suspect the Committee to
believes chromatic and achromatic colours are types or categories that characterize
particulars. But my point is exactly that this belief is not justified. See the two
following sections.

2.3 Naming particulars — proper names and common names

In Section 1.2.1, I write “Colours” is a common name, meaning that it has different
references. Groups of colours might in turn also be named, for example, yellows, reds,
purples, blacks, greys, etc. And as for the common name colours, so for these other
names: they need not be defined, and therefore, just as the name colours, they
function as common names.

In this section I explicate the procedure of naming colours.

Naming is not to commit oneself to any particular ontological view on colours. That
is, even if you have an ontological conviction and, for example, subsume all
particulars directly under sense data, or you share the daily life view that colours are
properties of observable things, naming can be carried out nonetheless. Johnson
expresses himself in accordance with the daily life view.

Our first approximate account of the given name is then, that the intended application is to an
object — whether it be substantive or adjective - which is identical with the object to which it
may have been previously understood as applying in another proposition. For example, to
explain what I mean by ‘orange’ I could say: ‘You understand the word colour: and I shall
mean by “orange” the colour which you can discern as characterising the object to which I am
pointing. And when you identify the colour of any object with the colour of this, its colour is

9

to be called “orange”.” The possibility of such appeal presupposes that colour can be
perceptually identified in different objects, apart from any other agreements or differences that
the object may manifest. (Johnson, 1921, p. 83)

The intended function of names is to sort out one or several instances or groups of
particulars. This intention or purpose implies that naming is normative.

In conformity with Johnson, I do not mean that naming demands a complete purge of
other concepts involved in the observation settings. For example, I am aware I am
now sitting in my kitchen contemplating the different reds respectively of the top of
the screw cap on the soya sauce bottle, the label on the coffee bag and the colour of
the cigarette packet. I am also aware that the cap is made of plastic, the bag of metal
and the packet of paper. However, since the three reds are different, I give each a
proper name, namely red-x, red-y and red-z.

But, in this example, would it not suffice to just call all the compared particulars
simply x, y and z? Yes, that would suffice if my purpose had only been to name them
separately. But now I also want to mark them out with a common name because of
their relationship to other colours in the observation settings. All three are namely less
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different from each other than they are from the brown coffee bag, the black soya
sauce and the ochre table on which my cigarette packet is laying.

So, giving x, y and z the common name red or reds is not a matter of classifying but
only of the use of the word red in order to group x, y and z.

It is not necessary for common names to apply only to colours that are very like each
other. For example, as a visual artist, I may need to name groups of particulars.
Though position and extension vary from composition to composition, the particular
colours might not vary, and hence I call any combination of black, brown, ochre, red-
X, red-y and red-z simply Q.

Naming in daily life presupposes abstraction, just as Johnson points out in the last
sentence of the quotation above. That is, when picking out identity, likenesses and
differences between particular colours, one has to exclude the material differences
from the other settings.

The need for abstraction is more obvious if two colours are identical. If I had found
the red label of the metal bag was identical to the red of the paper packet, I would not
at the same time be obliged to contend that the paper and the metal are identical. That
would be a flat contradiction.

However, abstraction concerns not only material conditions but also extensional
properties. Extension may vary in size, position and figure, but since all particulars
can vary in this way, no extensional trait can be used to divide a group of colours
from other groups according to taxonomic rules.

That is, one particular is marked out from all others by being different from them, not
in size, figure or position, but in essence, namely that essence that can only be given a
proper name: red, grey, blue, brown, orange, etc. Therefore, these proper names do
not indicate anything that is or may be common for the particulars, but the opposite.
They point out differences.

I can show what it means to point out a particular colour by keeping size and figure
identical. Take a look at this example.

I is different from T
The first r can be given the proper name black, the other the proper name red.

However, since both are different from each other also in another respect, namely
position, it may cause some confusion as to which property I am referring to.

But juxtaposing two identical particulars can solve this problem.

I is identical to O

Both particulars may be given the proper name red because of identity, and their
differences in extension, figure and position indicate indirectly what is identical.
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Even if these two particulars look different to somebody, making the identity claim
appear untrue, the claim itself functions as a guide to the crux of the matter.

This conception of identity relation conforms to Johnson who maintains that for two
or more objects to be identical they must differ in some other respect. They can
therefore only be part identical.

When we assert that A is identical with B we are also involved in the assertion that A is
different from B. The plausibility of this dictum depends upon a certain looseness in the
application of the word ‘implies’; thus the statement that identity implies difference is correct
in the sense that the asserting of identity between one pair of terms implies our having
implicitly or tacitly asserted difference between another pair of terms. This follows from what
has been said above; e.g. when identifying the colour of this with the colour of that, we are
implicitly differentiating ‘this’ from ‘that’; and thus the identification and the differentiation
may properly be said to be component parts of a single mental act. But, to give a more precise
statement of this implication, it would be necessary to say that, when A is identical with B in a
certain respect, then A is different from B in some other respect. (Johnson, 1921, p. 188)

If all particulars are to be named with one word, we can use the common name
colours, which is exactly what I do in this present thesis.

I should underscore that naming particular colours cannot solve the two problems
discussed in this present thesis. The first problem is to decide whether colours are
homogeneous or heterogeneous, and these characteristics or adjectives are defined.
And the second problem, whether colours are two-dimensional or not, involves a
definition of dimensionality. The solution to either cannot therefore follow from
naming, because naming does not result in definitions.

2.3.1 Naming and conceptions

Naming might be a complicated operation, as I have shown above, because, although
naming of itself does not involve a definition of the named particular, other concepts
are involved in the observation settings.

Naming procedures can occur in science without anybody noticing. Two examples
might help illustrate how difficult it can be to detect them.

First, consider the sentence quoted in the previous section: “Saturation is the degree to
which a chromatic colour sensation differs from an achromatic colour sensation of the
same brightness.” (Committee of Colorimetry, 1953, p. 101)

It follows from the Committee’s definitions of hue, saturation and brightness (see note
X in the previous section or see Section 1.4.5 above) that same brightness is an
identical ratio between wavelengths of light. That is, between short wavelengths (S),
middle wavelengths (M) and long wavelengths (L) a certain degree of brightness
(intensity or strength) stays the same however much any of the three S, M or L varies
in dominance. When no one dominates, the ratio of same brightness results in an
achromatic colour, according to the theory.

One might be puzzled by this and believe that when some particulars are caused by
the same ratio between light waves, i.e. the same brightness, they must also share
some the same observable property.
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But such assumption should be rejected, just as Hering did, see in this connection
Section 1.5.2.

Although Hardin does not address the issue discussed here in particular, his general
dismissal of any necessary connection between colours and radiation supports
Hering’s view. Hardin explains that light inputs are only linkages in a causal chain.
They affect the retina, but from that point on, the ensuing processes have no
resemblance with light at all.

Remember that the eye is a very coarse harmonic analyzer because it contains only three types
of colour receptors, their response curves are broad and overlap markedly, and each one will
generate a signal whenever it captures a photon anywhere within its response range. Once a
photon is absorbed, the wavelength information that it bears is lost. All the nervous system
“knows” is whether or to what degree each of the three receptor types has been excited. Any
two events that produce the same response pattern will be seen the same way. (Hardin, 1988,
pp- 62-63)

Since both brightness and saturation are defined by a certain ratio between light
waves, which is per definition not observable, it seems the only way to discern
particulars from each other is to name them. And this is what the Committee really
does. An example from The Science of Colour is the picture caption ostensibly
showing so-called brightness and saturation variations of a certain red: “Rectangular
array of red samples, with (...) saturation increasing towards right from
corresponding lightness!® of grey series at left.” (Committee on Colorimetry, 1953,
plate 13.)

This presentation contains no definitions of the particulars that are presented; the
words saturation and lightness/brightness correspond only to a positional array. When
the Committee says that saturation is the degree to which a chromatic colour sensation
differs from an achromatic colour sensation of the same brightness, one has to find the
saturated colour in the display by counting steps of difference. Of course, difference is
a concept and ‘most different’ is also a concept, but both have to do with relationships
between the particulars and are only means by which to pinpoint the particular in
question.

It appears that naming is carried out by the Committee in between a thick layer of
different concepts. It is easy, therefore, to feel bewildered, and think that both terms —
saturated and saturation degree — together with chromatic and achromatic are
adjectives that differentiate some particular colours from others by definitions of
some common properties among some of the particulars themselves. However, the
truth is that each term functions just as a common name.

The use of the names saturation, saturation degree, chromatic, achromatic should
therefore be grounded normatively.

13 In this quotation, the Committee has substituted ‘brightness’ for ‘lightness’ (see in this connection
Section 1.4.6). The Committee is aware, and indeed says that the plate is used just as an illustration:
“Since, however, we are using printed samples merely for convenience in manipulating and illustrating
colours of light, we shall continue to refer to brightness of the colours rather than to the lightness of the
printed samples.” (Committee on Colorimetry, 1953, p. 52) In the illustration then, lightness is
substituted for brightness yet degrees of saturation are not defined but pointed out, i.e. named.
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One can in some situations discuss whether the norms are violated or not. This, too,
might cause some confusion and make someone believe concepts are involved and a
contradiction committed. I have myself suffered from such wrong beliefs.

Take as an example Sanford’s expression “a fully saturated, bright example of red”.
(Sanford, 2006, p. 7) When I first read it, I was convinced his term contained a flat
contradiction, because a saturated red cannot be bright red. However, now that I
understand the Committee is not dealing with concepts in this connection, I do not
have to blame Sanford for operating with contradictory terms, I only need to convince
Sanford that his expression does not follow the Committee’s actual naming rules.

Sanford’s term violates the Committee’s positional rules. Plate 13 says that saturated
red is farthest away from the white, grey, and black scale while bright red is nearer to
white. But this means exactly that the particulars called respectively saturated and
bright red are pinpointed according to position. Hence, Sanford uses the terms fully
saturated and bright red in a way that is forbidden by the naming rules set out by the
Committee.

It seems to me that Clark (1993, p. 183), although he does not mention naming, has
something of the same understanding of the difference between physical/physiologic
stimuli and identification of colours;

“identity criteria cannot be framed to include particular stimuli (since all those stimulus
coordinates can be changed). But even after the shift, what makes that quale a quale of pale
red (as opposed to saturated red) is just its place in the solid — that it is closer to the white axis
than is the spectral locus.”

My second example seems particularly appropriate in this connection. In Section
1.5.3, I explained Hering’s struggle to achieve a neutral determination of particulars.
He gets to an epistemological zero point where particular colours are just given. It
follows, then, that he can only proceed by naming. However, he seems to think that
grouping different particulars under the same common name is to conceptualize them.

If we designate the latter, namely red, yellow, green, blue, and their intermediates, that is, all
colours of definite hue (...) as chromatic ([...) or hued (...) colours, but white and black with
their grey intermediates as achromatic or hueless colours, then we could dispense here with
the word “sensation” and subsume all qualities of the visual sense under the one word
“colour”. (Hering, 1964, p. 4)

What Hering really does is to list the names of the particulars he is considering before
calling the first group colours of definite hue. Thereafter he changes this common
name into adjectival terms like chromatic or hued, as if he had observed some
property each particular shared, in addition to being different from each other. But if
such a property were observable it could be defined. Hering, however, provides no
definition.

Hering does not follow the same procedure when he deals with black-grey-white.
Instead he applies some negative characteristics to the series. For example, he says
they lack the property the particulars in the other group share, and he says they are
hueless or achromatic. So, in this case he does not even claim that particulars in the
black-grey-white series have a common property, which to me means the only reason
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they are grouped together is because they are different from the so-called chromatic
particulars.

However, all particulars in both groups are different, and my point is that observation
of mere differences does not yield concepts other than difference and degrees of
difference. Therefore, in this connection, Hering’s way of grouping particular colours
into chromatic and achromatic seems to be a normative procedure which is naming.

By this I do not deny that to define for example orange as a compound of red and
yellow is conceptual. To say that some or all colours are heterogeneous is exactly to
conceptualize them.

2.4 Betweenness

In this section I first (2.4.1) explain Johnson’s term betweenness. Sanford has
objected to this term, and I discuss his objection, shedding light in the process on
certain constraints with concern to its application. Then, in 2.4.2, I discuss
betweenness in relation to the first part of the problem considered in this present
thesis.

2.4.1 Johnson’s term betweenness and Sanford’s objection
In order to explain how colours can be ordered, Johnson uses the term adjectival
betweenness.

A second characteristic of many determinates under the same determinable is that the
differences between different pairs of determinates can be compared with one another; so that
if a, b, c, are three determinates, there are cases in which we may say that the difference
between a and c is greater than that between a and b; e.g. the difference between red and
yellow is greater than that between red and orange. In this case the several determinates are to
be conceived as necessarily assuming a certain serial order, which develops from the idea of
what may be called ‘adjectival betweenness.” The term ‘between’ is used here in a familiar
metaphorical sense derived from spatial relations, and is figuratively imaged most naturally in
spatial form. Thus if b is qualitatively between a and c, and ¢ qualitatively between b and d,
and so on, the whole series has its order directly determined by the nature of the adjectives
themselves. (Johnson, 1921, pp. 181-182)

Here is an example.

I' is more different from than from I’

But it can also, in accordance with Johnson, be expressed in this way.

I" is between and T

However, as Johnson says in the above quotation, the difference relation is

figuratively imaged most naturally in the spatial form of: I T’
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In Johnson’s formula, it seems to be implicit that the difference between a, b, on the
one hand, and the difference between b, c, on the other, constitutes a qualitative
connection between a, ¢, independent of spatial arrangement.'*

It seems also to be the case that truth and falsity are grasped intuitively in such cases,
according to Johnson.

Johnson’s three-place relation can be predicated truly or falsely on some given

determinates or particulars: It is true to say that 1" is between and I while itis

false to say that I isbetween = and I.

Sanford’s interpretation of Johnson’s betweenness seems to be this: If any two
colours are more different than one of them is from a third colour then the latter is
between the two former.

Sanford makes this objection to Johnson.

The three-place relation (Dabc) the difference between a and c is greater than that between a
and b, however, does not by itself provide an adequate definition of ‘between’. [...] For
example, the difference (or distance) between red and yellow is greater than the distance
between red and purplish red, but purplish red is not between red and yellow. (Sanford, 2006,

pp- 5-6)

But Sanford only clarifies the difference between two pairs in the three-place relation;
he says nothing about the difference between purplish red and yellow. The greatest
difference in his example is that between those colours, which means his example is
confusing. According to Johnson a, c is a sign for greatest difference.

To further support my objection to Sanford, I instantiate three determinates.

rr

Call these colours a, b, ¢ (respectively, yellow, red, purplish red).

Viewed like this Sanford’s example does not seem to work as a counter example to
Johnson’s Dabc relation, at least it does not function very well. It may perhaps be true
that the difference between yellow and red is greater than the difference between red
and purplish red, just as Sanford postulates, but the fact also seems to be that the
difference between yellow and purplish red is greater than the difference between

14 My point is that determinates under other determinables manifest the Dabc relation in time. It is true
that colours manifest the same relation also in spatial arrays but this is not essential for colours. As I
wrote in Section 1.2: “It is estimated that nine to ten million different colours may be experienced.
(Gerritsen, 1975, p. 68; Hardin, 1988, p. 88.) Using a computer, they can all, in principle, be named,
each and every one, by giving them numbers. (Goto, 1998, 143.) This being so, it should be possible to
type one of the names on the keyboard so that the named colour appears on the monitor screen, one
after another, the names being 1, 2, 3, 4 etc.” That is, both colours and, for example, pitches manifest
betweenness in time: now, before and after.
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yellow and red, which is, at the outset, the crux of the matter in Johnson’s concept
betweenness.

However, in accordance with Johnson, there are a few complications to address in this
connection. The first is that betweenness cannot be predicated of all observed three-
place relations.

In the quotation that introduces this section, Johnson makes a restriction: “there are
cases in which we might say that the difference between a and c is greater than that
between a and b.” This I take to mean that there are cases in which it is not
meaningful to predicate betweenness.

Hence, if I have understood Johnson correctly on this point, there should be cases in
which a three-place relation manifests only difference. Johnson seems to exemplify
with red, green and yellow. “What is most prominently notable about red, green and
yellow is that they are different, and even, as we may say, opponent to one another.”
(Johnson, 1921 p. 175.)

An enlightening question in connection with this example is: which colour is between
which of yellow, green, red? Indeed, it doesn’t seem possible to detect the Dabc
relationship at all.

This means that in Sanford’s example there are two instances of colours being just
different; the difference between yellow and red, and the difference between yellow
and purplish yellow.

What is more, Sanford seems to identify greater or smaller differences with countable
steps between any pair of determinates. He seems to think that the series between
yellow and red contains more steps than the series between red and purplish red. But
he does not mention anything about how these steps are constituted, though most
likely they are based on Johnson’s betweenness. As Johnson explains in the first
quotation of this present section: “Thus if b is qualitatively between a and c, and ¢
qualitatively between b and d, and so on, the whole series has its order directly
determined by the nature of the adjectives themselves.”

The reason for my guess about Sanford is that he explicitly connects difference
degrees with geometrical distance.

A diagram helps us to illustrate this point. Assume for the purpose of diagramming that the
difference between a and c specifies a certain distance in quality space. A circle with centre a
and radius ac represents points in the space at distance ac from point a. Any distance between
point a and any point b within this circle is less than the distance between a and c. A point b
within this circle represents Dabc. (Sanford, 2006, pp. 5)

Sanford’s identification of difference degrees with distance is not well grounded in
Johnson’s outlines because Johnson’s term betweenness concerns quality relations in
general, i.e., the same relation occurs between sounds, smells, etc., in where
geometrical distance is absent. “In fact, whatever sensational determinable we take,
whether it be colour, or sound, or smell, the determinate characterisations under any
such determinable would lead to the same forms of generalisation.” (Johnson, 1921,
p. 185)
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Betweenness must in any case be manifested factually, not just exemplified with
distance, as Sanford does. I admit that it is a special case with colours, but Sanford’s
geometrical figure and lines tell us nothing about connections between determinates
unless he can point to which determinates he is considering. If it were not for his
concrete example of yellow, red, purplish red, his circle scheme with the radius and a
line from the centre to point b within the circle, would tell his readers nothing.

However, there is another aspect to Sanford’s concrete example that must be
addressed. In most hue circles, connections between yellow, red, purplish red, are
pictured somewhat like this: Between yellow and red there are different instances of
orange and between red and purplish red there are different instances of purplish red,
and the steps are fewer in the latter compared to the former case.

Based on ordinary colour circles the claim that yellow is more different from red than
red is from purplish red seems to be justified simply by counting the number of steps
between each pair.

But such a conception of degrees of difference leads inevitably to inconsistencies or
plain contradictions. The initial observation is that between red and purplish red there
is no yellow. But if you, now, continue the steps further, from purplish red to blue,
and from blue to green, and then again from green to yellow, you are back at the
starting point, namely yellow. And if distance according to the number of steps could
be identified with betweenness, just as Sanford seems to suggest, it appears that
yellow is between red and purplish red after all. That is, between red and purplish red
there is no yellow and between the same determinates there is yellow.

Another example that shows the same: A certain w-yellow and white are minutely
different and so are a certain w-blue and white. So, the Dabc relation is established,
and the difference between w-yellow and w-blue is two steps greater than that
between w-yellow and white, and therefore white is between w-yellow and w-blue.

However, there are numerous hues that are minutely different from white, and these
can be ordered according to the Dabc relation so as to obtain, say, two hundred steps
between the actual w-yellow and w-blue in each direction in a circular array.'> The
question therefore has to be asked: is the difference degree between w-yellow and w-
blue two steps or two hundred steps?

Johnson shows that this is not a rhetorical question without an answer. His answer is
precisely, or seems to be, that difference degrees given as regular difference steps can
only partially be used as a measure, because between three colours like yellow, green,
red, there is only difference and no betweenness.

Again, Johnson insists on degrees of difference between determinates, but without
mentioning identity as a limiting case in such serial orders. Instead, he suggests
infinite discernibility among determinates, that is, in Johnson’s conception,
betweenness may be established in an endless array. He says, “It follows from this

15 This possibility can perhaps be realized in print in accordance with NCS, which Seim introduces. “In
the following we name the elementary hues Red R, Yellow J [...], Green G and Blue B. [...]. In the
Natural Colour System (NCS), 100 steps are used between two elementary hues. (Seim, 2009, text
under Figure 1b)
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account of continuity that, between any two determinates which may be said to have a
finite adjectival difference, may be interpolated an indefinite number of
determinatives having a finite difference, and this number becomes infinite as the
differences become infinitesimal.” (Johnson, 1921, p. 183) I address Johnson’s
suggestion in Chapter IV.

2.4.2 The Dabc relation and colour’s heterogeneity

Since determinates according to Johnson are given, any manifestation of the Dabc
relation is to be grasped intuitively. A certain manifestation cannot, therefore, say
anything about colour’s heterogeneity or homogeneity. Even if orange is between
yellow and red, nothing more is given, an implication that orange is a mix of yellow
and red cannot be drawn. Neither is the contrary granted.

That is, the Dabc relation is a characterization when applied to some three colours,
but the characterization does not involve or imply other characterizations or
predicates, such as, for example, mix or compound.

On the other hand, Johnson does not seem to exclude compound colours. When he
accentuates or underscores that red, green and yellow are just different, he also adds
that they are primary.

What is most prominently notable about red, green and yellow is that they are different, and
even, as we may say, opponent to one another; is there any (secondary) adjective which
analysis would reveal as characterising all these different (primary) adjectives? (Johnson,
1921 p. 175)

That is, it may seem as if Johnson does permit some colours to be heterogeneous, but
not the primary ones. However, Johnson does not discuss this subject explicitly.

However, my point is that Dabc cannot justify any claim that colours are
heterogeneous. It does not follow from the Dabc relation orange, red, purplish red,

that red is a compound of its neighbours: I' T' T’

Hence, nor does it follow from this relation I I’ that orange is a compound or mix
of yellow and red.

It is clear to me that it leads to a contradiction if one takes the Dabc relation to prove a
betweenness colour is a compound of its neighbours. If the latter colour example were
to prove that orange contains red, but red does not contain orange, then the former
example should prove that red contains orange, and that these contentions contradict
each other.

Another point worth noting is that one determinate or particular can occur between
lots of different colour pairs, like white in the circle example above. However, also
red is between several pairs of particulars. For example, it is between whitish red and
blackish red, and also between greyish red and brownish red, etc. The same is the case
for orange, which is between whitish orange and blackish orange, and also between
greyish orange and brownish orange, etc. If betweenness were used to distinguish
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homogeneous from heterogeneous colours, the result would be contradiction upon
contradiction.

Therefore, in order to classify some colours as heterogeneous one has to submit
arguments independent of Dabc. Dabc only tells us that three colours are different to a
certain degree. It does, by the way, neither tell anything about homogeneity.

A last point in this connection: It seems to me that the Dabc relation could replace
descriptions of colours that involve hue, saturation and brightness. The Committee on
Colorimetry suggest this definition of pink; “For instance, a typical pink is a red of
low saturation and high brightness.” (1953, p. 101) Here, red is substantive and
saturation and brightness are characteristics. But such a definition implies
heterogeneity of colours; see my argumentation in Section 1 above. If the thesis on
colours’ heterogeneity is rejected, a fairly good compensation, it seems to me, could
be made by saying that on a scale from red to white, pink is more like white than red.

2.5 Do black, grey and white belong to colour understood as a
determinable?

Betweenness, according to Johnson, is the glue that holds determinates together and
discerns determinables from each other, that is, sounds from colours, colours from
feelings, feelings from sounds, etc.

Difference when applied to adjectives under the same determinable has a certain meaning
which is distinct from any meaning of difference applicable to substantives or to adjectives
under one and another determinable. As regards the latter, difference can only mean mere
otherness; but as regards the former, difference may mean more than mere otherness; viz.
something that can be measured as greater or smaller. (Johnson, 1921 p. 192)

Since a three-place relation is not dependent on the relata that constitute it, it follows
that Dabc is the same for determinates under every determinable. For example, there
can be no relational difference between, on the one hand, notes d, e, f, and, on the
other, orange, red, purplish red, because both relations manifest Dabc.

Dabc does not manifest any additional characteristic which can be revealed by
analysing determinates under each determinable. When some three determinates
manifest betweenness, it is always a matter of degrees of difference, i.e. greater or
smaller, but such quantification is common for determinates under any determinable
and not peculiar to them.

Johnson underscores his point .

What is here true of colour is true of shape, pitch, feeling, tone, pressure, and so on: the
ground for grouping determinates under one and the same determinable is not any partial
agreement between them that could be revealed by analysis, but the unique and peculiar kind
of difference that subsists between the several determinates under the same determinable, and
which does not subsist between any one of them and an adjective under some other
determinable. (Johnson, 1921, p. 176)

On the same page he adds, “in fact, the several colours are put into the same group
and given the same name colour, not on the ground of any partial agreement, but on
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the ground the special kind of difference which distinguishes one colour from
another.”

It is apparent then that Johnson’s determinable is a common name that refers to
determinates, i.e. particulars. See in this connection Section 2.3 above.

Any naming performance must start with observed determinates. But naming is
anarchistic in the sense that it also allows you to group determinates from different
determinables like, for example, red, warm and sweet, by calling each of them by the
common name X.

On the other hand, Johnson’s Dabc can be used as criterion in order to tell which
determinable each of the three determinates belongs to: red belongs to colour, warm
belongs to feeling, and sweet belongs to taste. And, as I understand it, “belonging to,”
understood in connection with determinables, means exactly being a member of this
or that serial order.

I think Johnson’s assumption must be that determinates under one determinable are
parts of one serial system, and that in order to decide if one determinate belongs to
this or that determinable you must check if it hangs together with some other
determinates in a natural order.

This means it is a matter of experience which determinates hang together. For
example, you observe that sweet is not between any pair of colours and therefore it
cannot belong to colour.

So, if you ask if black, grey, white belong to colour you can decide the matter by
pointing to some serial order in which betweenness is instantiated. As I have argued
in the previous section, white can be between a lot of so-called hues. And it is obvious
the same goes for black and grey. Also, remember the colour triangle described in
Section 2.3 above; it is a manifest demonstration and can be carried out not only with
red, but with all hues, which shows that any hue may be linked to black, grey and
white in natural series. Hence, the answer to the question is yes; black, grey and white
belong to colour, that is, they can legitimately be named colours because they join in
the natural series which earlier has been named colours.

2.6 Concepts vs. determinables

In Section 2.6.1 I explore the difference between geometrical shapes and colours.
Shapes are definable in taxonomies but colours are not. Furthermore, I discuss
Sanford’s reading of Johnson, i.e., “that a determinable-determinate relation does not
require the impossibility of a conjunctive definition.” (Sanford, 2006, p. 4)

In Section 2.6.2 I explicate Hering’s attempt to unify geometrical entities with each
other and question his suggestions by a reductio ad absurdum argumentation.

Thereafter, in Section 2.6.3, I explain the attempts of colour theorists Kandinsky and
Itten to unify shape and colour, and point to the fact that in so doing they have to
forget all about definitions of shapes.
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Lastly, in Section 2.6.4, 1 discuss some of Rosch’s findings concerning natural
categories with respect to colours and shapes. The focus is on prototypes within
taxonomies.

2.6.1 Shape vs. colour

In taxonomies, a class name is defined, i.e. the name has connotation. But Johnson’s
determinable, colour, cannot have connotation.'® Particular colours or determinates
under colour are identified by observation of differences and given proper names. As
Johnson says, “it seems legitimate or possible to define a proper name as a name
which means the same as what it factually indicates.” (Johnson, 1921, p. 93) And he
adds,

the proper name (...) is non-connotative, this does not amount to saying that the proper name
is non-significant or has no meaning; rather we find, negatively, that the proper name does not
mean the same as anything that could be meant by a descriptive or connotative phrase; and
positively, that it does precisely mean what could be indicated by some appropriate
descriptive phrase. (Johnson, 1921, p. 96)

As I understand Johnson, every determinate, be it a substantive proper or an adjective
(i.e. a property), can be given a proper name. Taxonomical conceptual engineering
starts after the name giving procedure. In some cases, as with colours, no concepts
can be achieved; but in the case of shapes concepts might be developed because of
part identity. Take as an example the now familiar three 1’s.

I'rr

These r’s can be named according to the procedure explicated in Section 2.3 above. In
such a procedure one has to abstract, i.e. not taking into consideration extension,
figure or place.

But the r’s can also be defined according to figure or shape, and then of course one
has to abstract or look away from the differences in colour and position.

That is, each r can be given a connotation or defined according to figure. Now, it is
perhaps difficult to precisely define the figure of r since it consists of both rectilinear
and curved lines. Other figures or shapes consist of either rectilinear or curved lines,
for example these two:

16 Carnap, it seems, is of another opinion. See in this connection his explanation of type theory in
Section 2.1 above. “Let us take for example bodies to be individuals; then ‘square’ and ‘red’ are
properties of the first level; ‘spatial property’ and ‘colour’ are properties of the second level.” (Carnap,
(1) 1959) If colour is to be understood as a predicate or a property at a second level, it ought to have a
definition; Carnap, however, does not furnish one. Dancy seems to mean the terms red and colour both
have connotation. He uses the sentence “Red is a colour” as example of expressing a truth that can be
known, so to say, a priory just like 2+3 =5 is known. (Dancy, 1985, p. 213) But Dancy does not
furnish a definition either of colour, or of red.
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This means you can carry out a classification of the objects that you in the first
instance pointed to with a common name. Obviously, you can divide these shapes or
figures into three classes, namely rectilinear, curved and a combination of both.

In classical geometry, shapes or figures are taken to be real things and ordered
according to genus-species definitions. Euclid defines figure or shape as that which is
contained by any boundary or boundaries. This is a summum genus. Euclid says
rectilinear is a subclass or species under figure. Furthermore, according to his
definitions, quadrilateral is a species of rectilinear. Both square and rectangle belong
to quadrilateral figures, i.e. they are species of that category, because square is
defined as a right-angled equilateral, while rectangle is defined as a right-angled but
not equilateral. (Euclid, 1991, pp. 439-441, definitions 14 and 22)

As I have shown, Johnson does not find any property among determinates under
colour that can be used to classify them. Hence, his term colour must be a common
name. This result, Johnson remarks, is a special case in which determinates are
considered fundamentum divisionis.

Now although, grammatically speaking, words like colour and size are substantival, they are
in fact abstract names which stands for adjectives; so that the fundamentum divisionis is, in
the first place, an adjective, and in the second, an adjective of the particular kind illustrated by
“colour” when considered in its relation to red, blue, green, etc. Superficially this relation
appears to be the same as that of a single object to some class of which it is a member: thus
two such propositions as “Red is a colour” and “Plato is a man” appear to be identical in form;
in both, the subject appears as definite and singular, and in both, the notion of a class to which
these singular subjects are referred appears to be involved. Our immediate purpose is to admit
the analogy, but to emphasise the differences between these two kinds of propositions, in
which common logic would have said we refer a certain object to a class. (Johnson, 1921, pp.
173-174)

Sanford takes Johnson to mean that when genus-species definitions are impossible,
only then does one need to establish a determinable-determinate relation. However,
this is a division to which Johnson only gives “equivocal support” according to
Sanford. (Sanford, 2006, p. 4)

Sanford says this is because, in Johnson’s explanation, colour does not seem to be a
paradigmatic example of determinables. Sanford points to the fact that Johnson also
includes definitions of the genus-species kind. Sanford quotes from Johnson’s Logic,
1921, p. 174: “I propose to call such terms as colour and shape determinables in
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relation to such terms as red and circular which will be called determinates.”'” This
makes Sanford conclude:

So circular is a determinate of the determinable shape despite the existence of a proper
definition that distinguishes circles from other shapes. Different shapes are incompatible and
are therefore under the same determinable. Being related by incompatibility (in the right way)
appears to be necessary and sufficient for items to be determinates under a single
determinable. Some determinates such as red cannot be differentiated by a traditional,
conjunctive genus-species definition. Others such as square and circular can be so
differentiated. Johnson’s example of shape shows that a determinable-determinate relation
does not require the impossibility of a conjunctive definition. (Sanford, 2006, p. 4)

According to Sanford’s reading of Johnson, a necessary and sufficient condition for
being a determinable is that it’s determinates are “related by incompatibility in the
right way”. But this suggestion seems to me utterly mysterious and in article Sanford
provides no satisfying explanation.

In my opinion it is much more probable that Johnson simply has made a mistake in
contending that both colour and shape are determinables. Anyways, it is inconsistent in
my view to characterize both colour and shape as determinables. The former is a
determinable and the latter is a summum genus in taxonomy, as I explained above.

2.6.2 Hering’s inclined line
Hering tries to defend his heterogeneity thesis on colours by his line-angle example.

Of course every given neutral grey has its own quality and is neither white nor black;
however, here this issue is only one of different degrees of similarity with purest black on the
one hand and purest white on the other. In the same way, if one imagines any number of
straight lines passing through a point in a vertical plane, one can also say that the direction of
a straight line deviating about 20 degrees from the vertical is more similar to the vertical
direction than to the horizontal, and the direction of a line inclined about 45 degrees is just as
similar to or deviates just as much from the horizontal as the vertical, it has just as much of the
character of one as of the other, just as much horizontality as verticality. To object that a
direction cannot be simultaneously vertical and horizontal, that it is always unitary, and not
composed of two directions, would be just as irrelevant as to object that grey cannot be
simultaneously white and black and that it is a simple and not a compound sensation. (Hering,
1964, p. 32)

First of all, I must remark that Hering’s argument apparently is circular. He first
supports his thesis that grey is a compound of black and white by way of his example
of the inclined line: If the inclined line is heterogeneous, then the same might be the
case with colour. Then he defends his contention of the inclined line, i.e., that it is
both vertical and horizontal, by contending that it is ridiculous to deny that grey is a
compound of black and white.

Even though Hering does not refer to sense experience, his readers might very well
think they have strong evidence to agree with Hering in his contention about grey.
The heterogeneity thesis concerning grey has very strong empirical support. From

17" Johnson also says, “What is here true of colour is true of shape, pitch, feeling, tone, pressure, and so
on.” (1921, p.176) That is, shape is taken to be a determinable along with colour.
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childhood, human beings are confronted with colour mixing in various materials, and
that when white and black are mixed, grey appears.

However, what is interesting is Hering’s attempt to bring heterogeneity into
geometrical entities. Now, if the inclined line should be both vertical and horizontal
because it deviates from both directions it follows the same would be the case of an
equally inclined line on the other side of the vertical line. This being the case, the
vertical line is the deviating line between two vertical-horizontal lines, which means,
in conformity with Hering’s kind of reasoning, that the vertical line unites both, i.e. it
is vertical and horizontal at the same time.

But this argument is a reductio ad absurdum. Hering’s suggestion implies another
absurdity of the same sort. The vertical line is perpendicular to the horizontal line. It
follows, still in conformity with Hering’s logic, that the vertical is horizontal-
horizontal. The vertical is now, namely, the deviating line in relation to the two
horizontal lines.

Hering’s example also brings allusions to Johnson’s Dabc relation. The vertical is
more different from the horizontal than it is from the inclined line.

But betweenness cannot be about the lines. The lines in Hering’s example are,
namely, all partly identical because they are straight. Betweenness occurs only when
three different relata are considered.

On the other hand, Hering mentions a 20-degree inclination, and maybe it is the angle
between the vertical line and the inclined line he is referring to. I am not saying that
Hering talks about angles explicitly; however, since he mentions angles in his
example I am curious to find out where that mention of angles may lead if examined.

20-degree is a measure of one part of the circumference. So, if the Dabc relation were
to function in this connection the contention would be that the difference between the
90-degree and the 20-degree angles is greater than the difference between the 20-
degree and the remaining 70-degree angles. However, it would then be absurd to
conclude that the 20-degree angle is a compound of the 90-degree and the 70-degree
angles.

Therefore, there is only the loose or indeterminate term direction that might be of
some support to Hering’s argument. It is usual in daily life to say that a direction is a
mix of two opposite directions. For example, one frequently says about the wind that
it is coming from the northeast.

However, the support such examples give to Hering’s heterogeneity thesis on
geometrical entities is too weak. And therefore, since the heterogeneity of such
entities need to support the heterogeneity thesis of colours, the latter is not
strengthened at all.

2.6.3 Colour and shape united — form colourism
Kandinsky and Itten, both of whom were teachers at Bauhaus in Germany, exerted a
strong influence on the development of abstraction in the fine arts. Unification of
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shape and colour was one of their endeavours. This project goes in two steps. First
Kandinsky points out which figures primary colours have and then Itten explicates the
consequences with respect to the figures secondary colours have.

Kandinsky, 1979, p. 74, provides no geometrical definitions at all, and gives only
emotional associative reasons for uniting yellow with triangle, red with square, and
blue with circle.

Yellow has an essentially triangular form, according to Kandinsky, even if the colour
may unify with other geometrical figures as he admits. Red is likewise essentially
square and blue essentially circular.

Furthermore, yellow, red, and blue in Kandinsky’s pigment colour mixing system are
primary colours, while orange, green, and violet are secondary colours, that is,
compounds of respectively yellow and red, yellow and blue, and red and blue.

Now, from Kandinsky’s initial unification, Itten (1995, pp 75-76) developed a
somewhat extended theory. The logic is: since violet is a compound of red and blue,
and red unites with square and blue unites with circle, then it follows violet unites
with ellipse.

Furthermore, since yellow unites with triangle, and orange is a mix of red and yellow,
and red unites with square, it follows that orange unites with a trapezium.

Lastly, since the mix of yellow (triangle) with blue (circle) is green, it follows that
green is united with a triangle and made of curved, convex lines.

Itten’s underlying presupposition seems to be, just as it is for Hering, that forms unite:
an ellipse is both a square and a circle.

But for this to work one has to neglect the definitions of circle, square and ellipse. If
definitions are involved, such unification would be contradictory. It is, for example,
impossible to unite the definitions of square and circle. One obvious reason is that
curved and straight lines cannot unite. A circle is a curved line and a square contains,
according to Euclid, only four straight lines. Besides, an ellipse, just as a circle, does
not contain any straight lines at all.

It therefore seems to me that use of the Dabc relation is involved in Itten’s outlines. A
circle differs more from a square than from an ellipse; therefore, ellipse is between
circle and square.

Even if this is granted it does not follow from such a relation that an ellipse is a
compound of circle and square. Betweenness does not say or imply anything about
compounds. See in this connection Section 2.4, last part.

2.6.4 Colours as natural prototypes
In her article on the Dani, Rosch finds a discrepancy in the research subjects’ abilities
to point out good exemplars or prototypes within the domains of colour and form
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(shape). However, Rosch does not unite shape and colour;'® the domains are explored
separately. My guess is that the discrepancy may be explained by the fact that while
colours cannot be ordered in a taxonomical hierarchy, shapes can.

According to Rosch, strict genus-species definitions are lacking in daily life
perceptions.

In her article Natural Categories (1973, p. 328), Rosch explains both the method and
the results of an inquiry on how a Stone Age tribe, the Dani of Indonesian New
Guinea, learned new colour names. They had only two colour names from before, i.e.
black and white. “The hypothesis of the study was that the domains of colour and
form are structured into non-arbitrary, semantic categories which develop around

2 9

perceptually salient ‘natural prototypes’.

One of Rosch’s observations is that the Dani “were unwilling to designate one of the
colour chips as the most typical member of the three-chip category.” (1973, p. 340).
As I understand her description a three-chip category can be illustrated as the one
presented in Section 2.6.1, namely

I'rr

The following is speculation: Why Rosch calls the three colours a category in her
article seems be grounded in an assumption that all three chips have red as a property;
however, another of her presuppositions in the inquiry seems to be that the r in the
middle is the most typical, that is, an exemplar of a perceptually salient natural
prototype and maybe this is the reason she expected the Dani to point it out as such.

Rosch refers to Berlin and Kay’s evolutionary theory of cultures to develop colour
names in language. Given that Hard, 1996, p. 19, and Hardin both refer to Berlin and
Kay’s investigation, I shall quote Hardin on the general tendencies:

All languages contain terms for white and black.

If a language contains three terms, then it contains a term for red.

If a language contains four terms, then it contains a term for either green or yellow (but not
both).

If a language contains five terms, then it contains a term for both green and yellow.

If a language contains six terms then it contains a term for blue.

If a language contains seven terms, then it contains a term for brown.

If a language contains eight or more terms, then it contains a term for purple, pink, orange,
grey, or some combinations of these. (Hardin: 1998, pp. 165 — 166.)

Both Hard and Hardin take this scheme to show that NCS’s unique colours are in fact
the first six basic colour terms to enter language, providing, to their mind, crucial
support to the validity of the theory of unique colours.

Rosch (1973, p. 340) expected to find a somewhat similar learning curve among the
Dani, but was disappointed. “The order of difficulty for learning colour categories in
the present study was: red, green, pink, blue, purple, yellow, brown, orange. The rank

18 If she had, it would be, according to my knowledge, the first time Kandinsky/Itten’s theory on colour
and form unification was tested in a proper enquiry.
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order correlation of this order with the specific order proposed by Berlin and Kay did
not reach significance.”

Rosch says about this mismatch:

Of course, the above is not evidence against Berlin and Key’s proposed evolutionary order;
there need be no simple relation between order of individual acquisition of terms and
linguistic evolution. The present study only represents a case in which a possible evolutionary
order could have been, but was not, reflected on the level of individual learning. (Rosch, 1973,
p. 341)

In spite of the mismatch she contends that her study gives support to Hering’s four
basic or primary hues (i.e., Hardin’s unique hues), being natural prototypes, on the
ground that the “Dani could learn the presumed natural prototypes of colour
categories and sets in which those stimuli were central faster than they learned other
stimuli or sets organized around other areas of the colour space.”

Towards the end of her article (1973, pp. 348-49) she underscores how her conclusion
is “now supported by physiological evidence of opponent colour cells in the primate
lateral geniculate”, that is, the theory initiated by Hering.

However, this last point seems to me to inverse the direction for supporting evidence.
The Norwegian writers on cognitive psychology, Lundh, Montgomery and Waern
(1996, p. 60), hold that the methodological principle within cognitive psychology is
that the empirical evidence of how people perceive colours should support a general
hypothesis whereby these perceptions have common neurophysiological causes.

This is the strategy that both Hering and Hardin find compelling, see in this
connection section 1.5. Hering says,

What we want is to classify the great multiplicity of colours to get a systematic perspective of
them, and designations for them such that the reader is given a comprehensible expression as
precise as possible for every colour, so that he can mentally reproduce any colour with some
degree of exactness. To do this we must at first disregard altogether the causes and conditions
of their arousal. For a systematic grouping of colours, the only thing that matters is colour
itself. (1964, p. 25)

Moreover, I shall later propose that, corresponding to the four hue variables I have assumed,
there are four physiological variables. This proposal will then answer the objections to my
view on the part of those who want to order colours not according to their own properties, but
on the basis of correlated physiological processes. (1964, p. 48)

Hardin adheres to Hering’s methodology: “The hues are qualities with which we are
acquainted. One can succeed in the task of identifying the hues with some physical
structures only if that structure captures the essential features of the hues as these are
displayed to us in experience.” (Hardin, 1988, p. 66.)

In her article Principles of Categorization (1988), Rosch gives a more general
description and explanation of categorization according to prototypes. Prototypes are
within taxonomies the members of those classes that have the most representative
value of all members of the class.

For example, on page 315, she says the main category Furniture is too extensive or
too abstract to point to an exemplar that represents its members by imagery; however,
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subclasses such as chair, table and lamp may be substituted for an image that
represents the members of the subclass. Such subclasses are basic she says. They
represent the subordinates, that is, subclasses at the basic level, respectively kitchen
chair and living-room chair, kitchen table and dining room table, floor lamp and desk
lamp. These are too specific to inform all the members of a class by imagery.

It turns out that prototypes are found at a level that “provides maximum information
with the least cognitive effort”. (Rosch, 1988, p. 312)

On the one hand, as I see it, one can easily define for example chair by its function.
This means that in Rosch’s example, the prototype may be a combination of
conceptualization and imagery. On the other hand, it could be either.

Now, it seems to me, that in her inquiry on the Dani, Rosch treats colours in the same
way. For Rosch, it seems to be that colour names have connotations. She talks about
the concepts of “red” and “square” as if both were categories. (Rosch, 1973, p. 328)
On the next page she says, “some stimuli are better exemplars of the concept than
others”, and for colours she exemplifies with “a good red vs. an ‘off” red”.

I suspect that Rosch thinks of red as a subclass of the main category colour and that a
specific red is representative of subclasses like, for example, off red. Strand (2008, p.
106) has a similar suggestion “the property of being red relates to the property of
being scarlet”. That is, red is taken to be both a representative colour and the name for
a class definition.

In her Dani inquiry Rosch tells that “Although Dani Ss (subjects, my comment) had
been unable to pick a most typical example of the colour categories, they easily made
this judgement in the case of the forms.” (Rosch, 1973, p. 346)

I speculate: may be the reason is that the Dani subjects combined forms or shapes
with tentative definitions of circle, square and triangle, and surely, they are easier to
define than the irregular shapes that were also presented to them.

Anyway, it seems to me that the difference between the form experiment and the
colour experiment may be a conceptual component in the former that is lacking in the
latter.

My main objection to Rosch is that she seems to confuse colour names with
taxonomic classes. She does not discuss whether this is possible, which persuades me
that she is not critical enough with respect to her own framework in the inquiry.

There is also another objection to Rosch that can be supported by the Hering tradition
itself. There are good grounds, in Rosch’s opinion, why yellow, red, blue, green can
be said to be representative of other hues. However, both Hardin (1988, p. 66) and
Valberg characterize these hues as neither-nor colours. Consider what Valberg says in
his article on The Enigma of Unique Hues:

Unique yellow is characterized by being “neither reddish nor greenish”. It is thus determined
purely subjectively by means of the two closest unique hues on the hue circle. Unique blue
satisfies the same definition. (Valberg, 1998, p. 110.)
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But this may mean that unique colours cannot represent other colours, because they
have no likeness to them, as the contention goes. Smedal, a prominent Norwegian
advocate of the Swedish Natural Colour System (NCS), says, in my translation, “An
elementary colour is per definition a colour that only looks like itself.” (Smedal, 1996,
p-36)

At the very least, this should make Rosch less convinced that Hering’s primary
colours can serve as prototypes.

Hardin takes Rosch’s report on the Dani as confirmation that neither-nor colours in
NCS are easy to learn. (Hardin, 1988, pp. 117 and 168) However, he does not
embrace Rosch in her claim that those colours are representative to the extent that
they form a natural category. I cannot see that he mentions her notion of natural
categories at all.

On the other hand, Rosch’s finding that Dani do not see unique vs. binary hues is a
challenge to both Hering and Hardin. According to them, ordinary people are
naturally aware of the divide. See in this connection Sections 1.5.5 and 1.5.8 above. I
find reason to quote Hardin once again, because it is apparent the Dani were not in the
necessity mode Hardin insists on.

But hues do have certain characteristics necessarily. This is a central truth, no less true for
having been so frequently overlooked. If we reflect upon what it is to be red, we readily see
that it is possible for there to be a red that is unique, i.e., neither yellowish nor bluish. It is
equally apparent that it is impossible for there to be a unique orange, one that is neither
reddish nor yellowish. Since there are necessary properties of hues, nothing can be a hue
without having the appropriate properties necessarily. (Hardin, 1988, p. 66.)

In Chapter III, I discuss in detail the claim that NCS is a Natural Colour System and
what “natural” may mean in this connection. But clearly, Rosch’s natural categories
are not actual issues in NCS of which Hering is a forerunner and Hardin a defender.

2.7 Universals

Terms like redness, whiteness, etc., frequently appear in philosophical texts about
colours. In some cases, these terms are explicitly considered conceptual, i.e. the claim
being that connotations are involved.

Russell, for example, holds whiteness as a universal and explains universals as things
that exist in and of themselves, like Platonic ideas, which people can think of, or be
acquainted with, but which are not acts of thought. “Awareness of universals I called
conceiving, and a universal of which we are aware is called a concept.” (Russell,
Chapter V, URL 2015)"

I assume it is common knowledge among scholars that Plato holds, for example, that
mathematical ideas are universals in somewhat this sense. It should also be common

191 refer to Russell’s Philosophical Problems; however, the URL text is not paginated.
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knowledge that Plato excludes colours from the universals because colours are
products of the senses and sense is material and not ideal.

However, in opposition to Plato, Russell tells that also whiteness is a universal.

Hence, if the ambiguity is not guarded against, we may come to think that whiteness is an idea
in the other sense, i.e. an act of thought; and thus we come to think that whiteness is mental.
But in so thinking, we rob it of its essential quality of universality. One man’s act of thought is
necessarily a different thing from the same man’s act of thought at another time. Hence, if
whiteness were the thought as opposed to its object, no two different men could think of it and
no one man could think of it twice. That which many different thoughts of whiteness have in
common is their object, and this object is different from all of them. Thus universals are not
thoughts, though when known they are the objects of thoughts. (Russell, Chapter IX, URL
2015)

In the same paragraph Russell says of whiteness, “If we believe that there is such a
universal, we shall say that things are white because they have the quality of
whiteness.” This means, so it seems, that particular whites are conceived by the
concept — at least I find this interpretation appropriate.

From Russell’s explanation it follows that whiteness is not something that can be
conceived of by contemplating particular whites. The universal may in fact be grasped
without any perception of any white. However, when it is grasped and you meet with
some particulars, you understand them according to the concept.

But Russell gives no justification: if whiteness is a concept it should be explicable
according to a definition, but he provides no definition.

2.8 Perception and conceptualization

Russell contrasts his explication of universals with Berkeley’s theory of ideas. It
seems that the latter to Russell implies an extreme kind of nominalism, i.e., a denial of
the existence of universals; only particulars exist and the only means to cope with
them is to name them. Russell takes Berkeley to mean particular ideas can be either
sense impressions or memories.

In order to understand his argument, it is necessary to understand his use of the word ‘idea’.
He gives the name ‘idea’ to anything which is immediately known, as, for example, sense data
are known. Thus a particular colour which we see is an idea; so is a voice which we hear, and
so on. But the term is not wholly confined to sense data. There will also be things remembered
or imagined, for which such things also we have immediate acquaintance at the moment of
remembering or imagining. All such immediate data he calls ‘ideas’. (Russell, Chapter VI,
URL 2015)

However, Berkeley does not say definitions are impossible. In the introduction to
Principles he says,

To which I answer, that though the idea I have in view whilst I make the demonstration, be,
for instance, that of an isosceles rectangular triangle, whose sides are of a determinate length,
I may nevertheless be certain it extends to all other rectilinear triangles, of what sort or
bigness soever. And that, because neither the right angle, nor the equality, nor determinate
length of the sides, are at all concerned in the demonstration. It is true, the diagram I have in
view includes all these particulars, but then there is not the least mention made of them in the
proof of the proposition.|[...] And here it must be acknowledged that a man may consider a
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figure merely as triangular, without attending to the particular qualities of the angles, or
relations of the sides. So far he may abstract. (Berkeley, (4), Introduction, p. 70, § 16)

To me it is apparent that Berkeley in this paragraph allows for a concept.® In § 18 he
discusses the generality of a definition of triangle, the definiens being plain surface
comprehended by three right lines:

[I]n the definition it is not said whether the surface be great or small, black or white, nor whether the
sides are long or short, equal or unequal, nor with what angles they are inclined to each other; in all
which there may be great variety, and consequently there is no one settled idea which limits the
signification of the word triangle. (Berkeley, (4), Introduction, p. 70, § 18)

Russell’s apparent accusation that Berkeley is an extreme nominalist falls in this
connection to the ground. Winkler supports my contention. He is clear that Berkeley
“generally characterizes ideas not as acts of thinking but as objects of thought”
(Winkler, 2005, pp. 128-129), which to me means particulars are objects of thought,
not intentional states, and might therefore be conceptualized, i.e. understood in light
of a concept. That is, a perceived triangle, whether it is a sense datum or imagery in
Russell’s terms, is a conception of an idea, not an idea only.

It is enlightening, in this connection, to read Johnson on perception.

As regards the term “thought” which enters into my definition, its application is intended to
include perceptual judgements which are commonly contrasted with rather than subsumed
under thought, for the reason that thought is conceived as purely abstract while perception
contains an element of concreteness. But properly speaking even in perceptual judgement
there is an element of abstraction; and on the other hand, no thought involves mere
abstraction. It follows, therefore, that the processes of thinking and of perceptual judgement
have an essential identity of character which justifies their treatment in a single systematic
whole. It is the distinction between sense-experience and perceptual judgement, and not that
between perceptual judgement and thought, that must be emphasised. The essential feature of
perceptual judgement in contrast to mere sense-experience is that it involves activity, and that
this activity is controlled by the purpose of attaining truth; further it is the presence of this
purpose which distinguishes thought from other forms of activity. Thought may therefore be
defined as mental activity controlled by a single purpose, the attainment of truth. (Johnson,
1921, p. xvi)

20 In his Essay Concerning Human Understanding (B.4. C. 7. Sect. 9), Locke tells that the general idea
triangle “must be neither oblique, nor rectangle, neither equilateral, equicrural, nor scalenon, but all
and none of these at once.” Berkeley, who quotes this passage from Locke (Berkeley, (4), Introduction,
p- 70, § 13), comments: “If any man has the faculty of framing in his mind such an idea of a triangle as
is here described, it is in vain to pretend to dispute him out of it, nor would I go about it.” Of course, it
is not possible to frame an idea of Locke’s triangle because his description is a contradiction in terms;
i.e. all and none cannot be the case simultaneously. And this only goes to show how Berkeley’s case
against Locke is based on concepts, because no two or more particular ideas can contradict each other.
However, as I see it, Locke is not necessarily seeking to unite equilateral and equicrural, etc., because
he talks about part identity. A universal according to Locke is “an idea wherein some parts of several
and inconsistent ideas are put together.” (ibid.) To me, abstraction in this case means identifying the
few properties shared by all triangles, i.e. three angles and three rectilinear sides put together so as to
constitute a figure. A particular triangle is either equilateral, or isosceles (equicrural), or scalene
(scalenon), but in each you can always find the common features, i.e. the part identical properties on
which the definition of the category triangle is grounded. And really, in these respects, Berkeley seems
to share the same point of view. In § 16, his argument turns out to be not too dissimilar from those
explicated here.
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Fields accentuates difference in method, that is, the one between selective attention
and separation. The first she describes as follows: “Through selectively attending to
what is essential in the particular triangle perceived, ignoring what is particular to it,
one can form a higher-order, abstract idea able to represent all triangles of the kind
perceived.” (Fields, 2011, p. 122) On page 125 she explains how the separation
method lacks a perceptual foundation.

Furthermore, the particularizing circumstances of those first-order ideas are what make them
perceivable. To strip them away is to extinguish the idea itself because ideas are essentially
perceivable; and since higher-order abstract ideas necessarily take first order ideas as their
objects, if the first order ideas are extinguished, then so are the higher-order ideas. A higher-
order idea that is separated from the first order ideas that are its objects lacks a source for its
content.

Fields might agree that Russell’s universal, whiteness, is distinct from all the
particulars it according to Russell helps to enlighten. In Fields” words it is separated
from its first order ideas. (See in this connection the previous section.)

Anyway, according to Fields, Berkeley relies on selective attention theory. “Berkeley
denies the method of abstraction in terms of separation.” (Fields, 2011, p. 138)
Atherton, in her exploration of Berkeley’s New Theory of Vision, interprets Berkeley
along the same lines.

Determined lengths or colours are the ways in which lines or surfaces as we experience them
take up space or are extended. You can’t remove from the idea all determined lengths or
particular colours and have any extension left at all. In the actual conditions in which we are
aware of the qualities of extended bodies, we are aware of them as determined in various ways
perceivable by our sensory apparatus. Being coloured is the way in which the things we
experience take up space visually. (Atherton, 1990, pp. 180-181)

Atherton focuses in this quotation on something else Berkeley stresses, namely the
unification of colour and extension. Berkeley himself gives this example: If some
colour is moving you have three properties that can be selectively attended to, namely
the colour, the extension and the movement. But he denies that these properties can
exist separately. “It is agreed on all hands, that the qualities of modes of things do
never really exist each of them apart by itself, and separated from all others, but are
mixed, as it were, and blended together, several in the same object.” (Berkeley, (4),
Introduction, p. 66, § 7)

In the following paragraph, the eighth, Berkeley gives three examples of the
separation method, which he argues against. I quote him first on motion.

And in like manner by considering motion abstractedly not only from the body moved, but
likewise from the figure it describes, and all particular directions and velocities, the abstract
idea of motion is framed; which equally corresponds to all particular motions whatsoever that
may be perceived by sense.

In paragraph 10 he addresses, among other things, this claimed abstract idea of
motion: “And it is equally impossible for me to form the abstract idea of motion
distinct from the body moving, and which is neither swift nor slow, curvilinear nor
rectilinear; and the like can be said of all other abstract general ideas whatsoever.”

The second example of separation is about extension.
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Again, the mind having observed that in the particular extensions perceived by sense, there is
something common and alike in all, and some other things peculiar, as this or that figure or
magnitude, which distinguish them from another; it considers apart or single out by itself that
which is common, making thereof a most abstract idea of extension, which is neither a line,
surface, nor solid, nor has any figure or magnitude but is an idea entirely prescinded from all
these.

Since ideas are different, they all have some traits proper to them, such as line,
surface and solidity, and since extension supposedly is common, the negation method
seems to be the way to achieve pure abstraction, that is, extension without any
conceptions of qualities or modes in one particular extension. But this method is
obviously what Berkeley rejects. In paragraph 10 he does not mention extension
explicitly, but what he says about motion strongly indicates that he also means an
abstract idea of extension is impossible to form.

Finally, Berkeley refers to colours. His contention seems to be that when all
determinates or particulars are denied or negated there is nothing left to understand or
conceptualize.

So likewise the mind by leaving out of the particular colours perceived by sense, that which
distinguishes them from another, and retaining that only which is common to all, makes an
idea of colour in abstract which is neither red, nor blue, nor white, nor any other determinate
colour. (Berkeley, 1975, (4), Introduction, p. 67, § 8)

It is important to note that there is one crucial difference between colours, on the one
hand, and extension and motion, on the other.

While both motion and extension are different in mode, Berkeley only mentions
particular colours by names. This agrees with Johnson’s and my contention that
colours cannot be classified according to taxonomy because particular colours do not
have modes or qualities that are common for some but not for all. See Sections 2.3,
24 and 2.5, above.

In this connection I must object to Fields’ reading of Berkeley. It seems that she, in
spite of context, interprets Berkeley as allowing for something I have explained he
rejects. Concerning colour, she refers to paragraph 8 saying: “He (Berkeley) speaks of
the mind ‘making an idea of colour in abstract’” — a general notion — “by leaving out
of the particular colours that which distinguishes them one from another.”

That is, Fields takes Berkeley as allowing for abstraction in the case of colours. “one
can ‘consider” (or as I read Berkeley, selectively attend to via a general notion) a
perceived quality — say, blue — and perceive that it is the same as a quality perceived
in another perception.” (Fields, 2011, p. 137)

Fields does not explain further what this general notion can be. However, she gives an
account on pages 122—123 of Locke’s Essay 11.xi.9, which to her mind is an example
of the selective attention method in achieving general ideas, and it seems to me she
takes Berkeley as thinking along the same lines.

Thus, the same colour being observed to-day in chalk or snow, which the mind yesterday
received form milk, it considers that appearance alone, makes it a representative of all of that
kind; and having given it the name whiteness, it by that sound signifies the same quality
wheresoever to be imagined or met with; and thus universals, whether ideas or terms, are
made. (Locke, 1971, p. 126)
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Fields does not mention that this paragraph could be interpreted as if it concerned
identical colours — that is, instances of the same white — but this is a possibility.
Identical colours are, of course, instantiated from time to time, but if this is Locke’s
meaning, it seems to me that “considering the appearance alone” must be taken as
meaning to remember or imagine the same colour. And if such imagery is possible,
the image is likewise an instantiation of the same colour. Thus it is not a
conceptualization or notion or higher order idea because it is a particular colour.

A second interpretation, which is probably more in agreement with Field’s reading of
the paragraph, is that Locke is talking of different whites. If that is the case, it can
only mean the imagined white is a particular, but is now different from the others. In
order to find what is common to all, it seems therefore the negation method is needed
and this is exactly what Berkeley says leads to nothing.

2.9 Concepts as memories of colours
Hering says,

If we wish to call colours concepts either on account of their spatial properties or because they
are located in front of us and not in us, and especially not in that place where we feel our eyes
to be or imagine them to be, this is likewise a matter of convention. But it seems to me more
to the point to restrict the word concept to colours and visual things that do not appear in
sensory freshness and immediacy but that are only reproduced in memory. (Hering, 1964, p.
6)

Hering does not in this connection elaborate his thought that colours are concepts
when reproduced in memory. However, elsewhere, it seems as if he means that
memory colour may in some way contribute to, that is, inflict on people’s
understanding. See in this connection Section 1.5.4 above.

A contemporary of his, the psychophysicist Mach (1996, pp. 315-316)), says that to
memorize is to understand, and, if you remember a certain event in all its detail, your
cognition of the event is complete.

Our knowledge of a natural phenomenon, say of an earthquake, is as complete as possible
when our thoughts so marshal before the mind all the relevant sense-given facts of the case
that they may be regarded almost as a substitute for the phenomenon itself, and the facts
appear to us as old and familiar figures, having no power to occasion surprise.[...] — then
more insight than this we cannot have, and more we do not require.

Hume seems to be the classical philosopher in holding memories as concepts. Hume
treated the general distinction between lively and faint as a fundamental ontological
principle and criterion of epistemology. “All the perceptions of the human mind,” he
contended, “resolve themselves into two distinct kinds, which I shall call
IMPRESSIONS and IDEAS.” (Hume, 1969, p. 49.)

Hume contends that memories, that is, ideas, are conceptions, and that both judgment
and reasoning are just as much conceptions themselves, that is, they are surveys of
different arrangements between different ideas. (Hume, 1969, note, pp. 144-145,
Book I, Sect. VII)
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Furthermore, simple impressions, Hume says, are the causes of simple ideas, which
are only faint copies of their originals:

I venture to affirm, that the rule here holds without any exception, and that every simple idea
has a simple impression, which resembles it; and every simple impression a correspondent
idea. That idea of red, which we form in the dark, and that impression, which strikes our eyes
in sunshine, differ only in degree, not in nature. (Hume, 1969, p. 51, Book I, Sect. I)

There is something remarkable about Hume’s division, because at first glimpse it
seems taxonomic. He says that on the one hand there is a class of colours in which all
particulars are strong and lively, and, on the other, there is a class of colours in which
all particulars are weak and faint.

However, Hume allows for exceptions to his general rule:

Thus in sleep, in a fever, in madness, or in any very violent emotion of the soul, our ideas may
approach to our impressions: As on the other hand it sometimes happens, that our impressions
are so faint and low, that we cannot distinguish them from our ideas. (Hume, 1969, p. 49,
Book I, Sect. I)

These exceptions ought to lead him to condemn his categorical characteristics, strong
and lively vs. weak and faint. But on next page Hume reasons further without making
anything of the exceptions. “The one seems to be in a manner the reflexion of the
other; so that all the perceptions of the mind are double, and appear both as
impressions and ideas.”

His double thesis leads to somewhat absurd consequences, because if people can
distinguish about 9 million colour impressions, as both Hardin and Gerritsen suppose,
Hume’s ontology would double the number. Supposedly, Hume did not envisage the
possibility of such a large amount, see in this connection Chapter IV, Section 2.1.

Nes (2008, p. 123) discusses this problem as well. The exceedingly great number of
colours which, in principle, can be discriminated, makes the thought that each and
every one should be understood by memories different from them but just as “fine-
grained”, overwhelming.

According to Lundh, Montgomery and Waern (1992, Chapters 3 and 4) there is no
discussion in cognitive psychology on whether colours can be memorized, that is,
human beings might see colours by contemplating the past.

However, they do not contend that weakness and faintness are properties that make
someone perceive that they are now thinking of some past impressions.

Aristotle (1972,450b11) says that a memory in the form of an image is a
contemplation of “the image as being a copy of something distinct”. And to recognize
it as a copy is to remember the past. This is not always done because you can
contemplate the image in its own right.

For the figure drawn on a panel is both a figure and a copy, and while being one and the same,
it is both, even if the being of the two is not the same. And one can contemplate it both as a
being and as a copy. In the same manner one must also conceive of the image in us to be
something in its own right and to be of another thing. In so far, then, as it is something in its
own right, it is an object of contemplation or an image. But in so far as it is of another thing, it
is a sort of copy and reminder. (1972, 450b20)
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Aristotle continues: “The possibility of regarding, or not regarding, one’s image as a
copy helps to explain four phenomena. (a) Doubt as to whether one has a memory. (b)
Suddenly switching to remembering. (c) Wrongly supposing one has a memory. (d)
Memorizing.”

It is time to go back to Hering’s suggestion that memory colours are concepts; see the
quotation with which I introduce this present section. If memorized colours were
concepts they should bring some understanding into play, that is, one’s memory
should somehow elucidate the remembered colour.

But, as I think my discussion shows, there are two reasons that go a long way to
proving that this cannot be the case.

First. If the memory is identical with the original, nothing new is added.

Second. If the memory is different from the original, it is simply not a memory of that
colour. It can be like it, but the memory cannot elucidate the original any more than
the original can elucidate the memory.

My guess is that Hering has in mind a memory process in which the perception of a
particular makes him remember some other colours that are very different from the
particular. For example, he may have thought that perception of orange makes him
remember the four 