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A Universal Color Language

A  method

by Kenneth L. Kelly

of color designation which provides a

universal means of color communication for people of
varying technical and occupational backgrounds, using
a newly available, basically different type of color chart.

ver since the language of man
Ebegan to develop, words or ex-

pressions have been used first to
indicate and then to describe colors.
Today, the color names for certain
colors may vary remarkably with the
geographic location of their origin,
with the ethnic group using them, or
with the trade or occupation in-
volved. Many of these color designa-
tions become very limited in use and
therefore are not meaningful in neigh-
boring fields of color application.
Many exotic color names are devel-
oped every year in the field of sales
promotion whose instrinsic value
would be lost entirely if used in the
field of, say, paleontology. For in-
stance, the color described as Happy
Day by Plochere (33, 47), would be
described as Ingenue by Maerz and
Paul (31, 40), as Glaucous by Ridgway
(16, 50), as Greige in the Descriptive

Color Names Dictionary (51) [Color
Harmony Manual (13, 14, 20)], and as
Stramonius by Dade (10). In simple
terminology this color is a light
purplish gray.

The latter color name, although
having little sales appeal, would be
understood by the whole public at
least in a general way. Such a color
language, by which users in different
fields of color application can com-
municate with each other. has been
urgently needed for many years. In
fact, its lack has hindered develop-
ment in art, science, and industry.
Such a color language is now available
as the result of a massive cooperative
effort of organizations and individuals
all interested in realizing the utmost
benefits from color in every field of
its application. To use a mechanical
simile, it can be likened to a bridge
over which flows color information be-

tween the salesman and customer, for
example, or between the scientist and
the manufacturer. At this point, let us
consider this color language as made
up of color designations, that is, color
names or letter or numeral notations.

Method of Color Designation

The Inter-Society Color Council
(30) and the National Bureau of
Standards (ISCC-NBS) have cooper-
ated for nearly 30 years in the devel-
opment and application of a method
of designating colors which was by
definition to be accurate, and at the
same time convenient and easily un-
derstood. A basic solution to this
problem was published in 1939 (22)
and was revised in 1955 under the
title “The ISCC-NBS Method of Des-
ignating Colors and a Dictionary of
Color Namcs,” NBS Gircular 553 (28).



For convenience this publication is
called the Dictionary of Color Names
or the Color Names Dictionary. This
method is expressed in a set of color-
name charts dimensioned according to
the Munsell scales (34) of hue, value,
and chroma. The application of this
method in science and industry has
been incrcasing rapidly. One draw-
back to its use had been the lack of
colored samples illustrating the color
names of the color-name blocks.

The ISCC-NBS method also has the
ability to designate colors with differ-
ent degrees of accuracy. This fact was
utilized in its application to the solu-
tion of the problem of designating
drug and chemical colors (1, 28, 53)
for which it was originally developed.
However, it was not until 1958, when
the newly formed ISGC Subcommittee
on Problem 23, the Expression of His-
tarical Color Usage (18), adapted this
method to the statistical expression of
color trends, that this inherent ability
to describe colors with different de-
grees of accuracy was finally tabulated
in five distinct but correlated steps or
levels (26). This original division into
five levels has through usage been re-
fined into six levels where each higher
numbered level represents a higher
degree of accuracy of color designa-
tion; or to say it in another way, it
represents a finer division of the whole
color solid (43) into a greater number
of smaller divisions.

Centroid Colors

The ISCC-NBS colors have just be
come available as NBS Standard Sam-
ple Number 2106 (19) which can be
obtained for $3.00 per set from the
Natjonal Bureau of Standards. These
standard colors, which already give
promise of many interesting applica-
tions, are in the form of oneinch
square glossy paint-on-paper samples
affixed to a variable gray background
so that each color is on a neutral back-
ground of approximately its own light-
ness. Under each color is the abbrevi-
ation of the appropriate ISCC-NBS
color name with the corresponding
centroid or color-name block number.
Duplicates of each of 251 ISCC-NBS
colors can be obtained in 9 by 12 inch
sheets from the Munsell Color Com-
pany, Inc., of Baltimore, Md.

The ISCC-NBS colors supply an-
other powerful tool for use with this

six level scale of fineness of color
designation. They illustrate the cen-
ters of the color-name blocks of the
ISCC-NBS Method of Designating Col-
ors (28); that is, each color illustrates
a typical color described by the color
name of that particular block. For the
first time we can now see what the
average person is suppused (v mean
when he uses one of the ISCC-NBS
color designations or color names.
However, these colors go further in
usefulness. They have been manufac-
tured to match very closely the mathe-
matically determined center of gravity
(25) or centroid of each of the color-
name blocks. Their block numbers,
the corresponding ISCC-NBS color des-
ignations and Munsell renotations are
listed in the table attached to each set
of these charts. Thus the color chips
of these charts can serve as color
standards of pin-pointing accuracy in
their own right.

Now what does this mean in dellars
and cents? Suppose that, for instance,
you are an official of an organization
and you have been instructed to select
two colors to be used as the flag colors
of a university or of a new country,
or as the corporate colors of a large
company. By selecting your colors from
among the chips of the centroid charts
you will save considerable money and
time since these colors have already
been measured and specified as stated
above. Also, separate sheets of these
colors can be purchased at any time
with the assurance that they will not
only match each other sheet to sheet,
but that repaints will also match the
originals.

There is also a dividend to be had
in the corresponding color-name block
or centroid numbers. Since each num-
ber will always be connected with the
same ISCC-NBS color designation, we
can jot down this number when in the
field and enter the full color designa-
tion in our notebook when we get
back in the comfort of the laboratory.
Later, i we wish to list the color ot
an item on an IBM card such as an
acquisition or inventory card, we need
only list the centroid number which
will require three columns, 1 to 267.
The remaining possibilities from 268
to 999 are open for use in listing the
type of specimen, such as wood, metal,
paint, textile, ceramic, jewel, glossy,
iridescent and so forth. It is also pos-
sible to code the color of an item on
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a data-processing card on each of our
six-levels; in fact, this has already been
done on a commercial basis.

There is cause for concern that a
considerable number of purchasers
will misinterpret the low price of $3
(19) for these ISCC-NBS centroid col-
or charts, as compared with other
color-order systcms costing from $25 to
several hundred dollars. This very low
price results from the cooperative na-
ture of the large amount of research
which went into the development and
production of these centroid color
charts. The Inter-Society Color Coun-
cil (30), the Munsell Color Gompany,
the Tebey Color Card Company (pro-
ducer of the charts), the National
Bureau of Standards, and many organ-
izations, companies and individuals
have over the years given most gener-
ously of their time and talents to
bring to fruition the wedding of the
Color Names Dictionary and the
Centroid Color Charts. This wedding
had been anticipated for nearly a
quarter of a century but did not come
to pass until after ISCC Subcommit-
tee 23 asked for help. Then the or-
ganizations and people listed above
went back to work together. Conse-
quently we now have the ISCC-NBS
Centroid Color Charts as the Supple-
ment to the Color Names Dictionary
(28).

Color Communication

First, let us dispose of another
question which may have concerned
you since you rcad thc title of this
article: What has all this to do with
color communication? Have you ever
tried to describe the color, say, of the
plumage of a newly acquired bird
specimen from the Congo by using
the long-used and well'known Ridg-
way (16, 50) Latin color names, only to
realize your color language was not
understood? Or did you have a similar
fecling when your wife used color
names from Plochere (47, 33) in de-
scribing the new color scheme the in-
terior decorator had sold her?

Fortunately, sales promotion is not
a factor in everyday color communica-
tion. Therefore, an accurate and easily
understood color language which can
be applied and comprehended by the
largest number of people will be the
most useful. As a special dividend,
this color language has, for the first
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time, the ability to translate the color
languages of Ridgway (ornithology,
geology, botany, biology), Plochere (in-
terior decorating), Color Harmony
Manual (mass marketing), the Nicker-
son Color Fan (41) ({lower colors) or
Maerz and Paul (historical color
names), into these easily understood
color designations or {rom one of these
special color languages into one of the
others. It also has the ability to ex-
press itself appropriately in each of
the six levels of -accuracy of color des-
ignation. The rapid growth in its
application is due in great part to its
utilization in every .phase of color
designation by the Color Marketing
Group (7). The Color Marketing
Group is a direct outgrowth of the
work of ISCC Subcommittee on Prob-
lem 23, mentioned above, and consists
of representatives from many organi-
zations in industry and commerce
where color is an important part of
the product.

Six-Level System

It is basic to any understanding of
this six-level system of accuracy or
-fineness of color description, to know
that in each level the whole color
solid (43) is divided into a stated num-
ber of divisions, that the boundaries
of each such division are accurately
specified, and that all six levels are
related through the ISCC-NBS Method
of Designating Colors. Table I, which
is summarized from NBS Technical
Note 152, Coordinated Color Identifi-
cations for Industry (26), lists the six
levels, the corresponding number of
divisions of the color solid in each
level, the type of color designation
used in each level, a typical example
of the designation of a color in each
of the six levels, the equivalent desig-
nations of this color in the other color-
order systems and a circular diagram
showing the relation of the 13 and 29
hue-name-and-neutral breakdown in
levels 1 and 2. Two arrows are shown,
one indicating the direction for in-
creased accuracy of color designation,
the other indicating the direction for
statistical expression of color trends.

The First Level

In the first level, the color solid is
divided into just 13 parts, ten de-
scribed by a generic hue name and

three neutrals, white, gray and black.
These generic hue names are pink, red,
orange, brown, yellow, olive, yellow-
green, green, blue and purple; they are
circled in the diagram. Thus, in this
level any color may be described by
using one of 13 color designations,
such as a brown carpet or a yellow
plastic.

The Second Level

In the second level, the color solid
is divided into 29 parts, ten of the or-
iginal 13 parts being further divided
and assigned intermediate hue names.
These intermediate hue names are
yellowish pink, reddish orange, red-
dish brown, orange yellow, yellowish
brown, olive brown, grecnish ycllow,
olive green, yellowish green, bluish
green, greenish blue, purplish blue,
violet, reddish purple, purplish red
and purplish pink. These intermediate
hue names are shown but not circled
in the diagram. The complete list of
hue names with their abbreviations is
found on page 4, Table I of the Color
Names Dictionary. In this level, the
brown carpet might better be described
perhaps as a yellowish brown, and the
plastic as greenish yellow.

The Third Level

In the third level, each part of the
color solid described by a generic or
intermediate Iue name is subdivided.
To each such subdivision is assigned
that hue name and the appropriate
modifier descriptive of its lightness and
saturation, as shown in the table of
modifiers on page 3 of the Color
Names Dictionary. These modifiers in-
clude vivid, brilliant, strong, deep,
very deep, very light, light, moderate,
dark, very dark, very pale, pale, gray-
ish, dark grayish and blackish. The
part of the color solid described by
the color name gray, is subdivided into
three parts to each of which is as-
signed a modifier descriptive of its
lightness; light, medium, and dark.
This is the ISCC-NBS Method of Des-
ignating Colors, using the 267 color-
name blocks in the Color Names Dic-
tionary. Now we can describe our
yellowish brown carpet still more ac-
curately as, for example, a light yel-
lowish brown (centroid 76 or color-
name block 76) and the plastic as a
strong greenish yellow (centroid 99).

This level of accuracy of color des-
ignation is suited for a variety of sci-
entific and industrial uses (3, 2). These
designations have been used in de-
scriptions of drugs and chemicals (28,
1, 55), in gualitauve chemical analysis
(32, 46), in dermatology (#), and in
the descriptions of mica (17), building
materials (29, 6), soils (36) and rocks
(37). The centroid charts are well
suited for use in statistical studies of
trends in industrial color usage, and
in planning lines of merchandise in-
tended to have coordinated colors. Be-
sides being used to designate the colors
of manufactured items, chips of the
centroid color charts can also be used
as the standards upon which the colors
of these items are based.

The Fourth Level

Level four of our coordinated series
is illustrated by the Munsell Book of
Color (35, 11). There are about 1000
color samples in this book which have
been prepared with great care to ex-
emplify equally-spaced scales of hue,
value, and chroma, on which the
boundaries of the ISCC-NBS color-
name blocks are based. That is, the
Munsell color system (42, 27, I5, 44,
38, 24, 49) is a true color-appearance
system and lends itself to interpola-
tion among its colored samples. This
level is retained in our system because
other color-order systems can be used
in it in placc of the Munscll Book uf
Color. These other color-order systems
are Maerz and Paul (first edition),
Ridgway, Plochere, and the Color
Harmony Manual (third edition). The
number of divisions of the color solid
in this level, 943 to 7056, refers to the
number of colors in these color-order
systems, Our light yellowish brown rug
could be more accurately described by
the Munsell notation 10YR 6/4 in this
level.

The Fifth Level

Level five is illustrated by the inter-
polated Munsell book notation. Since
the Munsell color system is a true
color-appearance system, it is possible
through comparison of a color with
the Munsell scales of hue, value, and
chroma to interpolate visually its Mun-
sell notation to a tenth of a value step,
to a quarter of a chroma step, and tc
anywhere from one hue step at
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A 1 2

B 13 29
Generic hue All hue names

C names and and neutrals
neutrals
(circled)

3 4
267 943 to 7056
1SCC-NBS Color-order

All hue names and
neutrals with
modifiers

(NBS C553)

systems

sampling the
color solid

systematically)

Direction for increased fineness of color definition

Direction for statistical expression of color usage (roll up)

D brown yellowish
brown
E
pPk Pk
PR rQ

light yellowish 10YR 6/4
brown
(centroid #76) Munsell 1548

TGGA (9th std,) 216

70128 1216
TTC~595 (lst Ed) 187 Plochere 1248

F2310 180 0 5-d
H.C.C. 800 Ridgway 1115

H407 XX1X 13''p

C.H.M, (3rd Rd)943

3 gc

(Collections of
color standards

M&E (lst ed) 7056

5 6
About 100,000  About 5,000,000

Visually CIE (%, y, ¥)
interpolated
Munsell x=0,395
notation y =0.382
from Munsell ¥Y=35.6
Book of Color
or
Interpolated
Munsell
renotation

1 1
9EYR 6'4/4Z 9.6YR 6.45/4.3

A, Level of fineness of color identification

B. Number of divisions of color solid

C, Type of color designation

D. Example of color designation

E. Alternate color-order systems usable in that level

Adapted from GOORDINATED COLOR IDENTIFICATION FOR INDUSTRY, National Bureau of Standards Technical
Note 152 (From Interim Report of ISCC Sub-committee on Problem 23, Expression of Historical Color Usage. Also used in

Color Fair of Color Marketing Group).
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chroma /2 to as little as one-quarter
of a hue step at chroma /10 and
above. It is estimated .that under
these conditions, this accuracy is
equivalent to the division of the color
solid into about 100,000 divisions. On
this basis, the color of our light yel-
lowish brown rug can now be very
accurately specified as 915 YR 6. 4/414.

The Sixth Level

Level six, the level in which the
greatest accuracy of color identifica-
tion is possible, is illustrated by two
methods of color designation which
are related in our system. The basic
method of color designation is that
known as the CIE method (21, 23, 45)
in which the color is specified in terms
of chromaticity coordinates x, y and

daylight reflectance Y. This degree of
accuracy is realizable only through the
measurement of the color with a
spectrophotometer, and is equivalent
to the division of the color solid into
about 5,000,000 divisions.

The second method of color desig-
nation in level six is illustrated by the
interpolated Munsell renotation (38)
in which the hue may be interpolated
tc a tenth of a hue step, the value to
a twentieth of a value step and the
chroma to a tenth of a chroma step.
The Munsell AAA tolerance, that is,
the accuracy within which a repaint
of a Munsell standard must *color
match its predecessor, is based on this
level of accuracy of color identifica-
tion. Now, the color of this light
yellowish brown rug can be specified
with the greatest accuracy as 9.6YR

6.45/4.3, or x = 0.395, y = 0.382 and
Y = 385.69, Further details on the
different levels of fineness of color des-
ignation will be found in NBS Tech-
nical Note 152.

From the descriptions of levels four
and six, it can be seen that there is a
considerable variation of fineness of
designation for a color in each of these
levels. In level four, for instance, the
Munsell Book of Color contains more
than 1000 color samples, but this fig-
ure can be multiplied by approximate-
ly 100 through the use of interpola-
tion alone, while the other color-order
systems which can also be used in this
level contain from 943 to 7056 color
samples. In level six, the variation in
fineness of color designation is ac-
complished by increasing the number
of decimal places used in the numeri-
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cal notation. This flexibility is most
useful and fortunate in these levels
since they will be used more and more
in industry and science in the specifi-
cation of colors and color differences.

Maximum Accuracy

Now, let us summarize the six levels
of fineness in reverse order. For max-
imum accuracy, a color should be
measured by a spectrophotometer and
the results expressed numerically
either in terms of the CIE method or
a Munsell renotation (level six). If
this accuracy is not required, a care-
fully interpolated Munsell book nota-
tion may suffice (level five). When a
color notation is given in or desired
to be in, either Munsell or in one of
the other color-order systems men-
tioned above, level four is used. If
one wants a quick understandable
color designation such as that of a
moist soil sample before its color
changes due to drying, a description
in terms of the ISCC-NBS color names
can be read {from the centroid charts
and recorded (level three). There are
other collections of color samples,
smaller than the Munsell Book of
Color which can be used in level
three; these are the ninth edition of
the Standard Color Card (52, 48), the
Horticultural Colour Chart (5, 39), the
Nickerson Color Fan (41), Federal
Specification TTC-595, (first edition)
(12}, the molded urea (8) and poly-
styrene plastic colors (9), the Rock
Color Chart (37), and the Soil Color
Chart (36).

If one is interested in the color of
a thin section of a sample under the
microscope (28) where the thickness
of the section is not easily controlled,
the hue name of the color in question
is usually sufficient (level two). Level
one is useful when a quick approxi-
mate designation of a color is suffi.
cient or when color changes or trends
are being plotted.

To assist in coordinating the color
designations derived from these many
collections of color samples, there are
listed in the third part of NBS Circu-
cular 558, the Color Names Diction-
ary, all of the color names used in
these color-order systems with their
equivalent ISCC-NBS color designa-
tions. In the second part of Circular
553, all of these color names are again
listed, each under its equivalent ISCC-

NBS color name. Opposite each of
these color names in part twc is listed
the numerical or letter designation
used in each collection to identify the
illustrating color sample. Thus, it is
possible to get from part two, a color
name in one color-order system which
is synonymous or nearly synonymous
with a color name in one of the other
color-order systems. Here it should be
emphasized that the centroid numbers,
besides being a shorthand designation
of the centroids, are most useful in
that they are used in, and tie together,
the color names of the dictionary part
of Gircular 553 (part three), the syno-
nyms and near-synonyms (part two),
the color-name blocks in the color-
name charts in the first part and the
centroid colors themselves.

Conclusion

In this article, attention has been
called to a method of designating col-
ors in simple, easily understood but
accurately defined color designations
in definite, correlated degrees of ac-
curacy of color designation. These
designations, to use the inclusive
name, all fit together as parts of a mas-
ter plan and form of themselves a uni-
versal color language either spoken or
written. They are not time bound but
are founded upon basic measurements
and observations over many vears. It
is a2 method or language that utilizes
all of the well-known color-order sys-
tems and relates them. It contains of
itself only one small very specialized
set of color standards, relying on the
other color-order systems for the larger
sets of color samples. For the highest
accuracy of color designation, it uses
the fundamental CIE numerical sys-
tem or the Munsell renotation system,
which interestingly enough can be
used separate from the Munsell color
samples.

Actually this method welds together
into a unified system all of the best
known tools of color measurement
and designation, some of which have
been in use for many years. It is really
this unity with its unlimited flexibility
and applicability in so many fields of
color endeavor, that makes use of the
system so rewarding. The availability
of the ISCC-NBS centroid color stand-
ards supplies the last missing link in
our now complete universal color
language.
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