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A A PRACTICAL DESCRIPTION OF p4
ABTHE MUNSELL COLOR SYSTEM ‘
WITH SUGGESTIONS FOR ITS USE

The first essential to the application of the Munsell Color System is a clear understanding of the
three dimensions of color. Once the simple logic of these dimensions is grasped, the practical
advantages of the Munsell &gm will be apparent.

The reader should be warned at the outset against that fear of scientific perplexity which is ever
present in the lay mind. The three dimensions of color do not involve the mysteries of higher
mathematics. There is nothing about timewhich should not be as easily comprehended by the
average reader as the three dimensions of a box, or any other form which can be felt or seen. We
have been unaccustomed to regarding color with any sense of order and it is this fact, rather than
any compexity inherent in the idea itself, which will be the source of whatever difficulty may be
encountered by the reader who faces this conception of color for the first time.
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The idea of the three dimensions of color can be expressed thus:

Measurement around a circle AMeasurement up averticel pole :“Zc?u;:mxc:! ':: 227;;1?::&1

With these three simple directions of measurement well in mind, there need be little confusion
for even the last scientific mind in comprehending what is meant by color "measurement.” In
considering further the qualities of color, which are expressed by these three dimensions known
as Hue, Value and Chroma, we will take each one of them separately in the ovddacimthey

are written, trusting that having done so we may pass to the subject of color balance or harmony
and its application to every day practice, equipped with a clear understanding of how it may be
measured and noted.

HUE

This first dimension is defed by Albert Munsell as "The quality by which we distinguish one color
from another, as a red from a yellow, a green, a blue or a purple.” This dimension does not tell us



whether the color is dark or light, strong or weak. It merely refers to some fioithie spectrum

of all colors like we have seen in the reflection of sunlight through a prism. Let us suppose now
that we had such a spectrum cast by a prism or a section taken out of a rainbow. We know it to be
a scientific fact that it contains every mible Hue Color. These Hue Colors merge one into the
other by indistinguishable degrees, but always in a fixed order. Now let us imagine that we have
such a spectrum fixed or printed on a band of paper and that it begins at one end with red and
going throwgh all possible Hues, it arrives back at red again at the other end. The Color Hues are
unevenly divided and they merge one into the other by indistinguishable degrees. While still
preserving the order of these Hues, let us divide them into equal stepga® on a ruler into

inches, by selecting certain colors familiar to us in every day-ued, yellow, green, blue and
purple. These we will call the Simple Hues. Between each of them we will make another division
where each one merges into the othehd&se we will call yellowed, greenyellow, bluegreen,
purple-blue and redpurple. They will be known as Compound Hues because each of them is
compounded of two Simple Hués.
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Thus we shall have 10 divisions upon our band. The reason for this number of divisions will be
understood when we come to discuss the question of Color Balance. It presents @&isuffici

variety of lines for purposes of demonstration and for most practical uses. Now if we bend this
band around into a circular hoop so that the red at one end meets and laps over the red at the
other end, we have a perfect scale of Hue in the circulanfor which we shall always consider it.
So it is that when we state the first dimension of a color we are merely referring to its position on
this circle of Hues. In writing a color formula, this first dimension is expressed by the initial letter
of the Hie - R for red, which is a Simple Hue, an@ Bor bluegreen, which is a Compound Hue,

etc.



A hue is assigned its position on a
band much as it appears in a
spectrum. The lower band shows
further divisions, with each
division of color assigned a
specific numerical position.

The color band is bent and joined
to form the color wheel.

These 10 steps being a decimal number, may, of course, be infinitely subdivided and it may
frequently happen that a given color does not fall exactly on any one of these 10 divisions of Hue,
but somewhere between two of them. Allowance has been made fisrlily dividing each of the

steps of the Simple Hues into 10 further divisions. These 10 subdivisions represent about as fine a
variation of Hue as even a trained eye can distinguish and it would be obviously futile, for

practical purposes, to carry it furer. If we uncurl our band again, in order to better see what we

are doing and note these divisions upon it, they will appear in this order:
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Reading from right to left, beginning at the left of a Compound Hue, the numerals run from 1 to
10, 5 always marking a Simple Hue and 10 falling always on a Compound Hue. Thus we have a
series of numerals denoting any pti@al step or gradation between one Hue and another. In
writing a color formula, of which one of these intermediary Hues is a part, we place the numeral,
denoting the position of the Hue on this scale before the letter which stands for the nearest
Simple le, thus 7 R, 2 Y, etc. If, for example, we wish to write the formula of a color, the Hue of
which is neither Red nor YelleRed, but about half way between the two, we would write it 7 R

or 8 R, depending on whether it was nearer to the Red or to thew-éted.

FOOTNOTES:



*In the naming of these steps of Hue, Albert Munsell has wisely adopted a terminology which is
commonly understood as referring only to color. He has avoided the use of such terms as orange,

pink, violet, etc. which have other meaningsdamight lead to confusion. What is callechnge
for example, he callgellowredbecause it is a mixture of these two Hues.



COLORVALUE

This is the second dimension of color and is possibly the simplesiderstand. It is, according to
Albert Munsell's definition, "The quality by which we distinguish a light color from a dark one."

We noted that the first dimension did not tell us whether a color was light or dark. It told us that
the color was green andot red, but we know that there may be light green and dark green. The
function of Value is to tell us how light or how dark a given color is. For this purpose we shall need
a scale of Value, which we may conceive as a vertical pole, or axis, to ouofchicies. Black is at

the lower end, representing total absence of light. White is at the top, representing pure light.
Between these are a number of divisions of gray, regularly graded between black and white. This
gradation could also be infinite. Sincerp black is unattainable, we will call that 0 and begin our
scale with the darkest gray as 1, numbering the steps up to 9, which is the lightest gray. Pure
white, which is also unattainable, we will call 10. In the practical use of the scale of Value,
therefore, we shall have but 9 steps and the middle one of these will-helat is referred to as
Middle Value. These steps of Value, have been scientifically measured and registered by means of
an instrument called a Photometer.* In writing a color formula express this dimension of

Value by a numeral, which denotes at what step upon the scale of Value this color falls. This
numeral is written above a line, as B 6/ for example, by which we mean that this particular blue,
regardless of its other qualitieis as light or as dark as the 6th step upon the scale of Value. A
color such as is commonly callédaroon"is an example of a red whichl@v in Valuepecause it

is dark. What is calletpink” is a red which ikigh in Valudecause it is light. Now kang

familiarized ourselves with these two dimensions and understanding what qualities of a color they
express, we may proceed to consider the third dimension. Without this third dimension our
description of any given color is incomplete.
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The value scale is depicted as a
vertical pole with white at the
top and black at the bottom

and nine increments of neutral
gray in between. The hands
hold examples of a red hue that
becomes pink as it rises in value
and maroon as it drops.

FOOTNOTES:

*This instrument is described in Albert Munsell's book, "A Color Notation." Munsell Color Co.,
Boston, 1919, p. 38.



MUNSELL CHROMA

When we have stated that the color is yellow or green or blue and that it is dark or light,

we have indicated two of its important qualities - its Hue and its Value, but by no means
have we described it completely. We may say that an emerald is green and t hat it is light,
but we can say that certain grapes are green and also light. Yet there is a decided

difference between their respective colors if we place them side by side. Both may be

green and of the same Value of light, but the emerald is strong in co lor and the grape is
weak in coloror grayer. This difference is measured in the dimension of Chroma. The scale

of Value may be referred to in the convenient and easily understood term of a vertical

pole. The pole represents a neutral axis to all the circl e of Hues and in itself has no color,
but is pure gray. Around this pole we may place our band representing the scale of Hue.

Then if we imagine any one of these Hues on the circumference of the band to grow inward
toward the gray pole in the center, growi ng grayer or weaker in color strength until it
reaches this center pole and loses its color entirely, we have grasped the idea of the

dimension known as Chroma. By dividing this into regular measured steps, we have a scale

upon which the strength of color may be measured. This dimension of Chroma is written in

a color formula by means of a numeral below a line. The numeral denotes the step upon
the Chroma color scale at which it falls, thus /5, /8, /9, etc.
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By extending a scale horizontally
from the neutral pole of the value
scale, Munsell created an easily
understood graphic representation
of chroma strength.




All of the Hues may be measured on this dimension at right angles to the vertical pole and
grading from gray, step by step away from the pole to greater and greater strength of
color.

Red is twice as strong in Chroma as Blue -Green

Ked is most brilliant (has its

highest chroma strength) at value

5 on the neutral pole but extends W

on the horizontal scale to a -

maximum chroma strength - 9

of 10. As the horizontal scale -

approaches the pole, the colors ’ ? N
7
6

become neutralized. Notice /
that the chroma strength of /
red is twice that of biue- /
green (at value 5). 'I

’ ’ '
\ K¢ Red is twice Jas strong

\ 3 | znn Chroma ,/a.s Blue-Green

Mr. Munsell, in his book "Color Notation," refers to "The Color Sphere." * This is a general
form which enables us to consider color in an orderly fashion. Within this form all color can

be balanced, as will be shown later. But in the actual measurement of pigment colors, such
as we use in printing or painting, all Chroma color paths would not be of the same length

nor would they all be fit within a sphere. Certain of them would extend to points outside of

the sphere. Nor would all the Chroma color paths re ach their greatest length at the equator
of the sphere (the level of Middle Value). There are two reasons for this which are

important to understand. First: By nature, colors differ in their Chroma strength, some

being much more powerful than others. For example, The strongest red pigment used is

twice as powerful as the strongest blue -green pigment and will require a correspondingly
greater number of steps on a longer path to reach gray. The Chroma path of Red is the

longest and extends far outside th e sphere. It is 10 measured steps from the neutral

pole. ** Blue - Green is the shortest, being only five steps. The sphere is limited in size to

this shortest axis for reasons which will appear when we take up the question of Balance or

harmony of color. The  second reasonis:  All colors do not reach their maximum Chroma
Strength at the same level of Value. It can be readily understood, for example, that the



strongest yellow pigment is by nature much lighter, or higher in Value, than the strongest
blue pigment and, therefore, that the complete Chroma paths of these two colors will each

touch the neutral pole at different levels.

Purple -Blue reaches its maximum Chroma at the

fourth step of Value. Yellow reaches its maximum Chroma at the seventh step of Value.

Different hues reach their
maximum chroma strength at
different levels on the value
scale. For example, yellow is -
most intense at value 7, whereas -7
purple at value 7 is pale lilac— .
not very intense. As this diagram 7/
shows, purple is most intense at  »
value 4.

Furple Blue réaches its
maximum Chyvoma af

the fourth s Vilue
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We have described each of the three dimensions by which any color may be measured (

Hue, Value and Chroma) and noted how each is written in a color formula. It only remains
to put these separate notations together and to write a complete color formula

encompassing all three dimensions. For example, we are given a certain color to measure

and define and we find that on the scale of Hue it is Red -Purple. When co mparing it with
the scale of Value, we find it is but three steps from the bottom and that it is only two

steps away from the neutral gray pole on the scale of Chroma. A complete formula for this

color would, therefore, be written R -P 3/2. Itis scarcelyn  ecessary to point out the
practical advantages of such a system of definite measurement and notation over the

vague and variable terms in general use, which are borrowed from the vegetable and

animal kingdoms, such as olive, plum, fawn, mouse, etc., of whi ch no two people ever
have quite the same idea.

Itis hoped that the foregoing explanation of the three dimensions of color has been
sufficiently clear to convey to the reader a distinct mental image of what is meant by the
terms Hue, Value and Chroma, in order that we may proceed to the study of certain
principles of order for the intelligent and harmonious use of color (Complementary Colors,
Balance and Color Combinations), which grow out of this simple and logical system of
measurement.



FOOTNOTES:

EDITOR'S NOTE:

Color Chroma and Color Saturation are not the same thing, although they are very
close. Chroma color is the measurement of how pure a Hue is in relationship to
gray. Color Saturation is simply the degree of purity of a Hue.

* This is the Chroma of vermillion in dry pigment form. Red printing inks are now made
(Ed. Note: When this was written in 1921) which are considerably stronger than ten steps
of Chroma color.

**  The Munsell Color Sphere is a globe, the north pole of which r epresents white, the
south pole black, and the axis made up of a sequence of grays extending from white to

black. Around the equator is a band of Hues whose Value is 5/ and Chroma /5. Above the
equator are bands of Hues of successively higher Value, while below it are bands of
successively lower Value. Upon rotating the sphere each band of Hues turns to gray.
(Condensed from "A Color Notation," Munsell Color Co., Boston, 1919, page 19.)



HUE, VALUE AND CHROMA CHART

Munsell Color Wheel Step 1 on the Value pole in the center

is the darkest gray possible. Step 9 is the lightest white.
Absolute Black and White are not practically attainable.

This illustration does not purport to be a correct representation

of color stan dards, but is intended merely to visualize

the three scales in as graphic form as possible by a printed diagram.

This perspective diagram graphically illustrates the three dimensions of color used by the
Munsell Color Chart for color measurement and notation.

The first dimension is HUE, measured on the band or equator shown in perspective as
encircling the central pole. This is divided into ten equidistant Hues arranged in the order
of the spectrum:

Red, Yellow -Red, Yellow, Green -Yellow, Green, Blue -Green, Blue, Purple -Blue, Purple, Red -
Purple. Five simple Hues and one compound Hue are printed in the diagram as they appear
at these points. The other compound Hues are designated by letters only:



G-Y,P-B,R-P,Y-R.

Inthe second dimension of his color wheel, Munsell define s VALUE. It is measured on the
central pole which is gray and neutral to all the Hues. This pole is divided into regular steps
from dark to light. This dimension shows how light or dark a color may be.

The third dimension on this Munsell Colour Wheel is CH ROMA, measured on the paths
(shown in perspective) running from the neutral pole out to the equator or beyond it. This

dimension measures the weakness or strength of a color. The Chroma scales of RED and

its opposite Hue, BLUE -GREEN, are shown here at midd  le Value, from neutral out to the
maximum strength of each. It will be noted that RED is twice as strong as BLUE -GREEN.
The Chroma paths of the other Hues are indicated in outline only. Each of these paths may

be drawn from any other step on the Value scal e. Yellow, for example, which is weak at
middle Value, can only attain its maximum strength at a higher step.

The dimension of Hue is expressed by a word or the initial letters of the word:
GREEN, YELLOW-RED, etc.,or G, Y -R, etc.

The dimension of VALUE is  expressed by the number of the step upon the Value scale,
written over a line thus:

5/

The dimension of CHROMA is expressed by the number of the step on the Chroma scale,
written below the line thus:

/5

For example, the color at the extreme right of the d iagram is Red, Value 5, Chroma 10 and
is expressed as:



COMPLEMENTARY COLORS

Complementary colors appear
opposite each other on the
Munsell Color Wheel, As they
approach each other, the tend to
become more neutral until they
neutralize totally as they meet
at the neutral pole.

The above diagram, displaying a circle of the 10 regular Hues arranged in the immutable

order imposed by the spectrum, reading clockwise beginning with Red at the top, will
serve, with little explanation, to illustrate what is meant by "opposite," or the more familiar

term "complementary,” colors. The term opposite is the preferred term in the Munsell

Color System because it is simple and self -explanatory, as ca n be seen by reference to the
above diagram, where each Hue on the circle will be found directly opposite another Hue.

Thus a straight line drawn from Red on the circle of Hues through the neutral pole will pass
through Blue -Green, its opposite or compleme ntary color. A line from Yellow through the
neutral pole will pass through Purple -Blue and so on throughout the whole circle. It should
be noted that each of the simple Hues (Red, Purple, Blue, Green and Yellow) falls opposite

a compound Hue (Blue -Green, G reen -Yellow, Yellow -Red, etc.). Now two colors which are
opposite to each other are not only farthest apart upon the diagram, but are in actual use

the most strongly contrasting. It does not matter at which point we draw the line, whether

it is from one of  the regular Hues or from a point between two regular Hues, if it passes
through the center, it will fall upon the Hue or intermediary Hue which is its strongest

contrast. This may be easier to visualize if we imagine the spindle indicated on the diagram

as pivoted on the neutral pole and movable to any point on the circle.

It may be asked how it is determined that these colors which fall opposite to one another
on the scale of Hue, are, in fact, the most strongly contrasting colors. The answer to this
gues tion will serve to demonstrate the logical foundation of the Munsell Color System.



When any two colors are truly opposite (at the point of strongest contrast), their

admixture * will produce a perfectly neutral gray. Though this may be accepted as

indisputa ble, it can be easily proven with scientific accuracy by arranging two opposite

colors on a disc in proportions relative to the Chroma strength of each and revolving them

with such rapidity that we cannot see them separately and they become mixed. If they are
truly opposite, they will unite in a perfect gray. Therefore, working back from this fact, the

scale of Hue has been so composed that those colors which when mixed with each other do

actually make gray, are placed directly opposite on a line running th rough the neutral gray
pole.

Another question which may arise is - what will take place if we draw a straight line
between two Hues which are not opposites and what would be the result of the admixture

of them? This can best be answered by the diagram belo w, where three different lines
have been drawn, none of them going through the neutral center. These lines, it will be

seen at once, cross points which are not neutral, but are nearer to one or another of the

Hues lying between the ones from which the line s are drawn. The result of the admixture
obtained is seen in the diagram. This will be sufficient to further demonstrate the simplicity

and logic of the Munsell Color System and to suggest to the reader other interesting

examples of it.

Mixing Purple -Blue with Red -Purple results in Purple of slightly weaker Chroma. Mixing
Purple -Blue with Green results in an intermediary Hue

(between Blue and Blue -Green) of a weaker Chroma. Mixing Green with Red results in
Yellow - Gray.



FOOTNOTE:



COLOR BALANCE

In describing the dimension known as Chroma, we noted the fact that certai n of the Hues
were much more powerful than others, in this regard, and were represented by lines or

paths extending beyond the others and outside of the sphere. We found that Red, for

example, on any step of Value is more powerful and requires a longer pat h than its
opposite, complementary, Blue -Green. Yellow, on the other hand, is longer than its

opposite, complementary, Purple -Blue, on the high steps of Value, but shorter on the lower
steps of Value. This brings us naturally to the question of Balance of Color, the vital
question in all practical applications of color. Now if we mixed equal parts of Red at its

maximum Chroma with its opposite, Blue -Green, at its maximum, we would not get a
perfectly neutral gray, but one in which the Red was decidedly pred ominate. It would be
somewhat like atug -of-war in which there were 10 men on one side, each representing a

step of Chroma, and only 5 on the other. The resulting color would be pulled well over to

the Red side, because, as already stated, Red at its maxim um Chroma is so much stronger
than Blue -Green at its maximum Chroma. If, however, instead of taking equal amounts of

the two colors, we took what would correspond to an equal number of steps upon the scale

of Chroma, we would find that they do balance and produce a perfectly neutral gray, in
which neither the one Hue nor the other predominates.



Let us glance for a moment at the above two diagrams, in which a bar represents the line
of Red and Blue -Green, with 5 steps of Chroma for Blue -Green and 10 steps of Chroma for
Red, as is the case at middle Value for these two Hues. The bar rests upon a fulcrum at the
neutral point and it obviously will not balance, but will fall to the Red side, as in Figure 1.

But if we were to cut off steps 6, 7, 8, 9 and 10 from the Red side of th e bar, it would
balance upon the neutral gray, as in Figure 2. This will likely strike the reader as so simple
and obvious that it scarcely merits explanation; but it is just this simplicity which is

characteristic of the Munsell Color System throughout, i f approached from the same point
of view.
This, too, explains why the diameter of our Color Sphere is limited to the shortest Chroma

path (5) at Middle Value. It is apparent that within a sphere thus limited, all opposite
colors will balance because, since they are all of equal length at each level of Value, no
Chroma path can be longer than another or outbalance it.

By using this system, two opposite colors will be balanced by using only equal Chroma
steps of each color on the same level of Value, that G 5/3 will balance R -P5/3 and R 5/5
will balance B -G 5/5

and so on throughout all of the Hues. But in practice we may wish to employ a weak
Chroma of one Hue with a strong Chroma of its opposite. In this case we cannot simply

chop off the excess strength of color on one end of the line, but must attain the desired

Balance by another means. If our purpose is merely to make a perfect gray, we would use
a greater amount of the weaker color. But if we want to produce a balanced or harmonious

color design, we would use a larger area of the weaker color than of the stronger. If we do

this in correct proportions, relative to the strength of Chroma in each of the colors, we will
achieve Balance. We may prove that we have achieved Balance by the fact that everything

in our design, thus apportioned as to area and strength of Chroma, if mixed together, *
would produce a perfect gray. Let us suppose, for example, that in our design we want to



