Professional colour communicator
— the definitive colour selector

James Park and Kevin Park

There are several systems available for the communication and
selection of colours. A new system, allying precise colour
differences to dye recipes, is the Professional Colour Com-

municator. James and Kevin Park tell us more.

A previous paper described the
functions and design of colour specifiers
as a means of selecting and
communicating colour ideas [1]. That
paper reviewed the developments in
this field and described both commercial
products and in-house atlases. The role
of the colour selector in obtaining quick
response and as a support to
instrumental colour matching were also
discussed.

Commercially produced colour
specifiers have fallen short of the ideal
described in the above paper for a
number of reasons. Technical problems
include the absence of colour order
within the system of displaying colours,
non-uniformity of colour spacing, choice
of substrate and the dyes selected.
Amongst the commercial reasons are a
lack of portability and the high cost of
the product.

IR

properties to produce the cclours can
have an important bearing on the
product’s usefulness.

The availability of a system which
effectively defines a uniform colour solid
provides a basis for the construction of
the ideal colour selector [". By using an
appropriate substrate, together with a
suitable selection of dyes, maximum
usefulness can be achieved. As a result,
the Professional Colour Communicator
{PCC) has been developed.

The PCC is a loose-leaf file containing
40 pages of small cuttings of dyed cotton
arranged according to changing
lightness, hue and chroma. This article
gives more information about how it
was created and how it can be used.

Definition of colours
By using the system mentioned above, a
uniform colour order system based on

‘Commercially produced colour specifiers have fallen
short of the ideal ... Technical problems include the
absence of colour order within the system of displaying
colours, non-uniformity of colour spacing, choice of
substrate and the dyes selected.”

It is perhaps obvious that such a
product should be based on a colour
order system, but not all colour specifiers
meet this primary requirement.
Additionally, a three-dimensional
system is required to allow the colourist
to arrange colours logically. The choice
of substrate for a textile-based product is
of paramount importance, whilst the
choice of widely available dyes with the
necessary application and fastness

the CMC (1:1) colour-difference formula
was constructed [3]. It is possible to
define a population of colours that is
distributed evenly throughout this
entire colour space under CIE illuminant
D¢ and 1964 standard observer
measuring conditions. These samples
can then be arranged using lightness
against chroma axes with constant hue
angle. In the PCC, 40 hue angles with a
9°interval are used, and each adjacent
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pair of samples has a 5-unit interval
either in the lightness or chroma axis.
This produces a population of 2095
colours.

A computer program was developed
to transform these target points (LCH)
into CIE tristimulus values. Synthetic
reflectance curves for each target point
were generated for each of the colours at
16 wavelengths with 20 nm intervals
throughout the visible spectrum. By
loading the K¢S values of the dyes to be
used for dyeing the colours into the
computer program, smooth reflectance
curves were achieved that can be
obtained with real dyes.

Selection of substrate

Since cotton accounts for approximately
50% of the world's fibre usage, this was
the fibre type selected for the production
of the PCC. Colours dyed on cotton can
usually be achieved on other fibre types,
if an appropriate dye is selected,
whereas the reverse is not necessarily
the case.

A commercially available plain weave
cotton fabric with a suitable fabric
specification was selected for the
production of the colours. This was
mercerised, bleached and scoured in
open-width by a commercial processor
using bulk procedures to give a fabric
ready for dyeing. An adequately and
uniformly prepared fabric is essential for
the production of this type of product if
the colours are to be reproducible.

Selection of dyes

A range of commercially available
monochlorotriazine reactive dyes were
selected for producing the colours. This
dye range allows a wide gamut of
colours to be produced from a relatively
small, rationalised range of dyes which is
available from a number of
manufacturers worldwide. The dyeings



LT e
‘EEnEER®
AREANEN
" EmeEne
(1131}
L 1]

1]
YL
L) L

Professional colour communicator

with these dyes have a high level of
fastness, particularly to light, which is
important in a product which may
receive continuous exposure in use. A
high degree of reproducibility is
obtained with this range of dyes as a
result of their robustness, stability and
compatibility when correctly applied by
an appropriate technique.

A database was prepared for the dyes
on the cotton, and this was measured
and quality-controlled using a Macbeth
colour matching system with a Color
Eye 3000 spectrophotometer.

The dyes were applied using a
standard exhaust dyeing method in
which the dye is applied at 80°C with
common salt, and fixed at this
temperature with soda ash. Rinsing and
boiling-off are important stages in the
process.

Formula prediction
The synthetic reflectance curves were
loaded into a file of the computer
matching system, and the database was
used to predict formulations to give a
dye combination with a good curve fit to
the target synthetic reflectance curve.
Alarge proportion of colours (63%)
throughout the entire colour solid were
obtained using the primary tertiary
colour combination. This ensured that
colour consistency was obtained in
complete use areas of the PCC, and
througheout the product as a whole.
Using a replacement blue component, a
further 13% of colours were obtained.
Thus 76% of colours were obtained from
four dyes. A few additional dyes were
required, mainly to achieve some hue

and bright colour areas.
Altogether, 10 dyes were
required, usually in tertiary
combinations, to produce
the complete range of
colours.

Quality control of dyeings
The reflectances of the
completed dyeings were
measured and dyeings were
accepted if a good fit to the
target synthetic curve was
obtained.

Data on accepted dyeings
were entered into a file to
serve as standards for
further sets of repeat
dyeings. These data and the
actual recipes used to obtain
the colours were utilised to
establish a shade library.

Attributes of the

commercial product

The complete product
contains 2095 colours, which are
uniformly distributed throughout the
entire colour range. There are no gaps in
any area of colour space. An abridged
range of 1063 colours has also been
produced by doubling the spacing
between adjacent colours in lightness
but not in hue or chroma. This gives a
compact, portable and efficient unit,
cheaper than the full product, but for
most purposes no less useful.

The techmical factors built into the
product together with its portability
make it ideal for colour selection
purposes. In addition, it can be used as
an aid to ‘quick response’, particularly
when used in conjunction with
instrumental colour measurement,
computer recipe generation and the
provision of a sample production
service.

Utilisation of the shade library

The shade library can be used in the

following ways:

1. The stored recipes can be used to
reproduce future sets of dyeings. It
has been demonstrated that the
accuracy of dyeing is such that
colours can be reproduced to within
an instrumental total colour
difference (AE) of 0.2 units or less
{CMC (1:1) equation) when the same
batch of substrate and the same
delivery of dye is utilised. McDonald
has indicated that it is difficult to
detect visual differences between
pairs of samples with a AE of 0.6 or
less [4]. Thus, a matching tolerance of
AE = 0.8 units has been set for repeat
dyeings.

2. If the user does not have computer
match prediction facilities, the shade
library can be used to provide recipes
for new colours which lie between
those colours already dyed.

3. If the user does have such facilities,
then with the availability of a suite of
databases on the computer, the
standards in the file can be used to
provide new formulations with
alternative dye ranges on cotton or on
different dye/fibre combinations.

Use with CAD systems

Increasing use is being made of
computer-aided design (CAD) systems
to create fabric and garment assemblies,
including colour selection, on a
computer screen. By loading the PCC
colours into such a system, the designer
can select colours which can be
proeduced with real dyes. This can
overcome the problems which have
been encountered when attempting to
reproduce the colours defined by
computer-synthesised reflectance curves
using real colour application processes.
We have found that colours represented
by such synthetic reflectance curves can
be reproduced to give a good fit between
actual and target curves, and acceptable
visual results are obtained. Indeed, it has
been stated that the results of first
dyeings by this technique were better
commercial matches than are being
obtained with production batches.

Conclusion

The successful development and
production of the PCC and the
associated services have been possible
through two major technical advances.
These are the development of a uniform
colour space [2] and the ability to
produce dyeings to tight colour
tolerances [5). Tt is hoped that the PCC
will prove to be a cost-effective aid to
designers, colour selectors, forecasters
and colour producers.
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