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EFFECT OF THE ADMIXTURE OF PIGMENTS :
I Lhe Primary, Secondary, and Tertiary Colours,
| on Brewoster's Theory.
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COMPOSITION OF LIGHT. I3

in which these colours have been separated from white
light is sufficient proof that they cannot be further sepa-
rated into other kinds of colour. This anticipation 1s
realised by actual trial; for if, as in Fig, 2, one of the
colours of the spectrum, #, be allowed to pass through a
hole in the screen, E, on which the band of decomposed
light has been received, it cannot be altered by being trans-
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Fig. 1.
mitted through a second prism, B. The ray will be re-
fracted, of course, but it will show but one colour, as before,
and its image will not be elongated.

We have already learnt that every ray of coloured light
has its own wave-length, and therefore that all the colours
of the spectrum, however similar they may seem, are really
distinct tints, But this consideration does not take in all
the facts of the case. The green of the solar spectrum is
not compound, but simple ; and yet we know that many
substances of a green colour may be split into two com-
ponents, one blue and the other yellow. Supposing for a
moment we can exactly imitate the green of the solar spec-
trum by mixing yellow and blue pigments together, this
fact would not of itself suffice to prove that the solar green
was really a mixed hue ; but it would show that the sensa-
tion of vision is similarly excited by the waves that reach
the eye from these two colours—one simple, the other ap-
parently compound. Precisely the converse of this holds
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14 COLOUR.

good. We can, as might be expected, re-form white light
by re-uniting all the seven dispersed coloured lights of the
solar spectrum (we will describe how to do this presently) ;
but we can reach the same result by re-uniting merely
certain pairs of these coloured lights, Thus, the following
thﬂns of two colours generate white, or nearly white
ight :—

1. Red—greenish-blue. 3. Yellow—ultramarine-blue.
2. Orange—Prussian blue, 4. Greenish-yellow—violet,

There is no monochromatic complementary to the pure
green of the spectrum, but one may be made by the union
of red and violet. These pairs of colours, and many others
less easy to distinguish by intelligible names, when united
lose their respective colours and become white. They are

Fig. 2.

called comeplementary colours. It will be seen that we have
followed in our grouping of them the sequence of the
colours of the spectrum, beginning with the red or least
refrangible rays ; but in order to produce white light by
the combination of any couple of the above colours, two
conditions must be fulfilled—the intensity and the quantity
of the component rays must be adjusted with care. By
receiving two such coloured pencils of light upon a lens
which condenses and brings them to the same focus on a
white screen placed at a suitable distance, the result is a
perfectly white light; but, to secure this result, the con-
stituents of a coloured ray are as important as its apparent
quality of colour, Thus Helmholtz has found that the red
and bluish-green of the spectrum produce yellow, not white ;
while red, with the bluish-green, or perhaps greenish-blue,
formed by the union of green and indigo, does yield white.
Green and red have indeed a relation to each other which































24 COLOUR.

mirrors (as shown in Fig. 5), and then these mirrors may
be so adjusted that their separate images are superposed.
In this case also a single white image is obtained.
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A less perfect mode of re-uniting colours so as to form
white may be accomplished in the manner suggested by
Newton. A disc (Fig. 6) is painted in radiating segments
with the nearest approach afforded by pigments to the
seven colours of the spectrum, the centre and edges being
made black. The relative areas of the several colours
must be adjusted so as to correspond as far as possible
with the normal spectrum, introducing, however, such
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differences as the imperfections of the pigments used may
demand. As red, green, and blue are the most prominent
colours of the spectrum, they should be used in larger
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34 COLOUR,

When the diagrams are filled in with the purest pigments
attainable, then Fig. 14 should show the effect of taking
away the three primary colours from white, leaving three
overlapping circles of secondary colours where only one
colour is removed ; leaving three-sided spaces of primary
colours where two colours are removed ; and leaving also
a similar space of black or darkness in the centre, where
all three primaries are equally removed. The exact con-
verse of this effect is shown in Fig. 15, where the primary
colours are supposed to be represented in equal strength
upon a black ground. They form, by the overlapping of
two of the three circles or discs containing them, three

Fig. 15.

spaces of the secondary colours, and where all three
circles overlap or coincide, a central space of white.
Coloured lights are, of course, alone competent to produce
secondary colours brighter or more luminous than their
constituent primaries. A similar but false imitation of
this effect is produced by mixing white with the secon-
dary colours used in preparing the above diagrams, as
this admixture destroys the saturation of the colour, re-
ducing its tone. ‘

We have, however, made use of this contrivance in the
coloured ‘diagrams, Figs. 17 and 18, which respectively
represent the taking away of the primary colours from
















ILLUSTRATION OF THE THEORY oF THREE-COLOUR SENSATIONS.
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6 hrum-“.i lithographed, by permission, from W, Hg-ﬁqm s  Principles

ufthL Science of Colour,'
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