COLOURS 2
A Multidisciplinary Project by u3a Members
Organised and Presented by Josephine Cutts
(assisted by Terry Mayhew)

A Palette of Pansies (Ann Widdowson)

A Memory (Ann Widdowson)

Here is something that somebody wrote in my Autograph Book
when I was a child. I have remembered it ever since.

“The flower of a beautiful nature will expand, the colours
grow brighter when stimulated by the warmth and
sunshine of friendship.”
Ralph Aldo Emerson (1803-1882)
American poet and essayist

Pansies (George Golledge)

Nameless Orchids (Barry Coulby)

Boa Vista Orchids (Barry Coulby)

Still Life with Tulips (Anna Binns)

Dutch Bulb Fields (Stan Darling)

Fields of Salad Leaves in Suffolk (Josephine Cutts)

Sunset Over Newton Abbot (Helen Suttle)

Best Ever Year for Wisteria (George Golledge)

Wild Flower Garden full of Bees (George Golledge)

A World of Colour (Terry Mayhew)

Late Autumn in Iceland

Late Spring in England

Green Cathedral (Josephine Cutts)

Cross-Stitch (Frank Hard)

Being worked on by Catherine Hard

Cross-Stitch (Frank Hard)

Being worked on by Catherine Hard

Canal Painting (Josephine Cutts)

Roses and Castles decorative canal ware – these cans were originally used
to store fresh water on the roof of the boats

Chinese Silk Fabrics (Jean Earnshaw)

Newton’s Prism Experiment (John Todd)

Isaac Newton made many major contributions to science and one of them was his 1660s investigation of light, particularly
using a glass prism. It was known that light passing from air into water appeared to change direction and everyone had
observed a rainbow.
Newton demonstrated that passing a narrow beam of white light through a prism spread the beam into a range of colours, a
spectrum. He concluded that something changed when light moved from one material to another and the degree of change
depended on a property of the material and of the light. He concluded that white light must be made up of a range of
energies which we perceive as colour. The refraction at the surface and the separation of colours could be explained if light
were waves rather than beams. He also showed that, by adding a similar second prism, the colours could be recombined into
white light.
Newton knew that the spectrum he observed was continuous but, for ease of description, he used five names for the colours
he observed – red, yellow, green, blue and violet. Then he added two – orange and indigo – because he felt that the
harmony of the colours should be similar to the harmony of notes in the major musical scale.
Newton’s wave theory of light enabled many other observations to be explained. Light clearly has energy and, at the
beginning of the 1900s, Einstein showed that, to have energy, you must have mass, hence light is also a stream of ‘particles’
called photons. So, we may regard light as a wave or as a particle - the theory of wave-particle duality.

Colour and the Human Eye (Terry Mayhew)
Visible Light. Our principal source of natural light is the Sun which is, on average, 93 million miles away. Light travels at 186
thousand miles every second, so it takes just over 8 minutes to reach the Earth. It behaves as wave radiation but also as if made
of particles (photons). Therefore, it is described in terms of its wavelength (which relates to different colours and is measured in
nanometres, nm) and its intensity (photon density). Because it encompasses many colours, visible light has wavelengths in the
range 390-700 nm. On hitting the surfaces of objects (plants, animals, rocks, etc), the light may be reflected, scattered,
transmitted or absorbed. For instance, a blade of grass will absorb all wavelengths of visible light except green (520-560 nm) so
that green light is received by our eyes. A sheet of plain glass is transparent (transmits light without scatter) but may also act as a
mirror (by reflecting light). Textured glass is translucent (transmits light with scatter).
The Human Eye. The human eyeball is roughly 23 mm in diameter and is lined by the retina which covers an area of about 1100
mm2. The retina allows us to perceive light intensity and colour via specialised nerve cells called rods and cones. There are
approximately 120 million rods and 6 million cones per eye and both cell types contain light-sensitive proteins called opsins
bound to retinal (a form of vitamin A). Retinal can be obtained from the diet, by eating meat or carrots!
Cone Cells. Our retina possesses 3 types of cone each with a different opsin. Cones operate optimally in higher intensity (bright)
light. One type is especially responsive to wavelengths around 450 nm (blue or blue-violet light). The others are sensitive to
green light (wavelength about 540 nm) or red light (about 570 nm). Our vision is, therefore, said to be trichromatic. The output of
each cone is determined by the amount of light that falls on it. For each location in the visual field, the cone cells yield just 3
signals based on the extent to which each type of cell is stimulated.
Rod Cells. These contain an opsin called rhodopsin. Normally, when light is bright enough to stimulate the cones, rods play
virtually no role in vision. However, in dim light, the rods are stimulated and the cones are poorly stimulated. Indeed, a rod cell
may be sensitive to only a single photon of light. You need rod cells for night vision.
The Human Brain. Opsins and other proteins in rods and cones convert the light stimulus into an electrical output which is sent
to the brain. But, while mechanisms of colour vision in the retina are well understood, there is limited consensus about colour
processing by the brain. The dominant theory proposes that colour information is transmitted out of the eye by 3 opponent
channels, each based on the output of the cones: a red–green channel, a blue–yellow channel, and a black–white channel.
If one or more types of cone are missing, or less responsive than normal, we distinguish fewer colours and are said to be colour
deficient or colour blind, a misleading term because almost everyone can distinguish at least some colours. Some kinds of colour
deficiency are caused by neural defects in those parts of the brain where visual processing takes place.

Still Life with Fruit (Anna Binns)

Lunch-time Salad at the Old Theatre Deli,
Southwell (John Todd)

More Colours (Stan Darling)

Taken at a market in Istanbul

Colours in Literature and Everyday Usage (Patricia Gammons)
In Elizabethan times, colour-coded flags were used outside the Globe Theatre to advertise
which type of play was being performed. The red flag signified a history play and the shedding
of blood. White was for a comedy and black was for a tragedy or a dark subject. They were
often raised at the beginning of a play. Natural dyes were used to colour materials and the
colours favoured by the aristocracy were blue, red, green, yellow, brown and grey.
In literature (and in particular, poetry), colour is often used to emphasise a point or create an
image or mood. Robert Burns wrote a well known poem called ‘My Love Is Like a Red, Red
Rose’. A poem by Milton Hayes mentions the green eye of the yellow God. ‘Little Boy Blue’ is
an example in children's literature.
In everyday language, we coin well-known phrases to express what we mean. When people
are embarrassed, we say that their face turned red and when angry we say that we saw red!
When someone has been running and are out of breath and oxygen, we refer to their face as
having turned blue or purple. Similarly, when someone is feeling low in spirit or depressed, we
call it a blue or grey mood. When the sky becomes dark and stormy, we say it is black over
Bill’s mother’s. On receiving bad or unpleasant news and people are shocked, they look pale
and we say their face turned white. When suffering from sea sickness or feeling sick, we say
that their face turned green. We also use the term green with envy and, when jealous, we say
they are green eyed. Cowards are said to be yellow bellies.
White hair can be said to be as white as the driven snow. When concerned with opposites or
extremes, we refer to the situation as black and white. When well and happy, we refer to
ourselves as being in the pink or, if in a thoughtful mood, in a brown study.

How Water Affects Colour (Chris Shaw)

Deflects and distorts
the light patterns

Reflects the colours
of trees

How Water Affects Colour (Chris Shaw)

Reflects the colours
of the land and sky

Reflects the colours
of the sun and sky

Bird of Paradise (Josephine Cutts & Barry Coulby)

Bird of Paradise
A symbol of joyfulness
Such magnificence
Haiku by Leonora Atkinson

Bird of Paradise (Strelitzia or Crane Flower)
Photographed by Barry Coulby

