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PREFACE

MY purpose in this book is to elucidate, so far as I can, the
principles which underlie the practice of drawing and painting
as a Fine Art. Art is generally regarded as the expression of
feelings and emotions which have no explanation except per-
haps in such a word as inspiration, which is expletive rather
than explanatory. Art is regarded as the one activity of man
which has no scientific basis, and the appreciation of Art is
said to be a matter of taste in which no two persons can be
expected to agree. It is my purpose in this book to show how,
in the practice of Art, as in all other practices, we use certain
terms and follow certain principles. Being defined and ex-
plained, these terms and principles may be known and under-
stood by everybody. They are, so to speak, the form of the
language.

While an understanding of the terms and principles of Art
will not, in itself, enable any one to produce important works,
such works are not produced without it. It must be understood,
however, that the understanding of terms and principles
is not, necessarily, an understanding in words. It may lie in
technical processes and in visual images and may never rise,
or shall I say fall, to any formulation in words, either spoken
or written. The terms and principles of Art have, as a rule,
been understood by the artist in the form of technical pro-
cesses and visual images, not in words. It is in words that
they will become generally understood. It is in words that I
propose to explain them in this book. I want to bring to defi-
nition what, until now, has not been clearly defined or exactly
measured. In a sense this book is a contribution to Science
rather than to Art. It is a contribution to Science made by
a painter, who has used his Art in order to understand his
Art, not to produce Works of Art. In a passage of Plato
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(Philebus, q 55) Socrates says: “If arithmetic, mensuration,
and weighing be taken out of any art, that which remains
will not be much.” ‘“Not much, certainly,” was the reply.
The only thing which remains in Art, beyond measurable
quantities and qualities, is the personality, the peculiar ability
or genius of the artist himself. That, I believe, admits of no
explanation. The element of personality is what we mean
when we speak of the element of inspiration in a Work of Art.
Underlying this element of personality are the terms and
principles of the art. In them the artist has found the possi-
bility of expression; in them his inspiration is conveyed to his
fellowmen. I propose to explain, not the artist, but the mode
of expression which the artist uses. My purpose, in scientific
language, is to define, classify, and explain the phenomena of
Design. In trying to do that, I have often been at a loss for
terms and have been obliged, in certain instances, to use terms
with new meanings, meanings which differ, more or less,
from those of common usage and from those of writers in
other branches of learning. In all such cases I have taken
pains to define my terms and to make my meanings perfectly
clear. Ido not expect any one to read this book who is not
willing to allow to my terms the meanings I have given them.
Those who are unwilling to accept my definitions will cer-
tainly not follow me to my conclusions.

I am giving this book to the Public with great reluctance.
Though I have had it in mind for many years and have put
no end of thought and work into it, it seems to me inadequate
and unsatisfactory. It will hardly be published before I shall
discover in it errors both of omission and commission. The
book presents a new definition of principles, a new association
of ideas. It is inconceivable that this, my first published
statement, should be either consistent or complete. It will
be a long time, I am sure, before it can be brought to a
satisfactory shape. It is simply the best statement that I can
make at this time. One reason, perhaps my best reason, for

publishing this Theory, before it is completely worked out,
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is to bring other students into the investigation. I need their
codperation, their suggestions, and their criticisms. Without
assistance from others the book would not be as good as it is.
I am indebted to a number of persons for helpful sugges-
tions. I am particularly indebted to three men, who have
been associated with me in my teaching: William Luther
Mowll, Henry Hunt Clark, and Edgar Oscar Parker. Each
of them has had a share in the work. I am indebted to Pro-
fessor Mowll for very important contributions to the doctrine
of Rhythm, as it is presented in this book, and he has kindly
helped me in the revision of the work for the press. My friend
Dean Briggs has kindly read my proof sheets, and I am in-
debted to him for many suggestions.

DeNMAN W. Ross.
HARVARD UNIVERSITY,
February 16, 1907.
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INTRODUCTION

THE MEANING OF DESIGN

1. BY Design I mean Order in human feeling and thought
and in the many and varied activities by which that feeling
or that thought is expressed. By Order I mean, particularly,
three things, — Harmony, Balance, and Rhythm. These
are the principal modes in which Order is revealed in Nature
and, through Design, in Works of Art.

THE ORDER OF HARMONY

2. Whenever two or more impressions or ideas have some-
thing in common that is appreciable, they are in harmony, in
the measure of what they have in common. The harmony
increases as the common element increases; or the common
elements. It diminishes in the measure of every difference
or contrast. By the Order of Harmony I mean some recur-
rence or repetition, some correspondence or likeness. The
likeness may be in sounds or in sights, in muscular or other
sense-impressions. It may lie in sensations, in perceptions, in
ideas, in systems of thought.

THE ORDER OF BALANCE

8. By the Order of Balance I mean some equal opposition
and consequent equilibrium, as it occurs at some moment
of Time or at some point of Space; an equilibrium which
induces, for the moment and in its place, a suspension of all
change or movement, and causes a pause or a rest. The
equilibrium may be one of physical forces (forces of weight
or resistance) or forces of will. It may be an equilibrium of
sense-impressions or attractions, of interests, of alternative
propositions or ideas. It may be the equilibrium of a per-
fect antithesis. Certain moments of Time, certain points of
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Space, are distinguished from others by instances of equili-
brium or balance. The balance being lost, in any case, we
have at once some movement. If this movement is regular,
and marked in its regularity, we get, instead of Balance,
Rhythm.

THE ORDER OF RHYTHM

4. By the Order of Rhythm I mean changes of sensation;
changes in muscular impressions as we feel them, in sounds
as we hear them, in sights as we see them; changes in objects,
people, or things as we know them and think of them, changes
which induce the feeling or idea of movement, either in the
duration of Time or in the extension of Space; provided that
the changes take place at regular and marked intervals of
time or in regular and marked measures of space. By regular
intervals and measures I mean equal or lawfully varying
intervals and measures. I do not mean, by Rhythm, changes
simply, inducing the sense or idea of movement: I mean, by
Rhythm, a regularity of changes in a regularity of measures,
with the effect of movement upon our minds.

Rhythms in Time differ from Rhythms in Space, inasmuch
as the movement in Time is in one direction, inevitably. It
lies in the duration and passing of time, from which nothing
escapes. The movement in space, on the contrary, may be
in any one of many possible directions. A movement in dif-
ferent directions, particularly in contrary directions, amounts
to a negation of movement. In any space-rhythm, there-
fore, the direction in which the rhythm leads us, the direction
in which we follow it, must be unmistakable.

5. Of these three principles of Order, the first and foremost,
the most far-reaching and comprehensive, is the principle of
Harmony. We have Harmony in all balances, and we have
it also in all rhythms. It is, therefore, undesirable to think
of the three principles as codrdinate. It will be better to think
of the principle of Harmony first, and then of two other
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principles, those of Balance and of Rhythm, as lying within
the range of Harmony but not coextensive with it. We might
express the idea in a logical diagram.

Within the field of Harmony we have two distinct modes of
Order — Balance and Rhythm; but we have Harmony be-
yond the range of Balance and beyond the range of Rhythm.

In cases where rhythms, corresponding in character and in
direction of movement, are set side by side, one on the right,
the other on the left, of a vertical axis, so that they balance,
one against the other, and the vertical axis of the balance is
the line of the movement, we have the union of all three prin-
ciples. This idea, also, may be expressed in a logical diagram.

H

g

Fig. ¢

Examples of this union of the three principles of Order will
be given farther on.
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BEAUTY A SUPREME INSTANCE OF ORDER

6. I refrain from any reference to Beauty as a principle of
Design. It is not a principle, but an experience. It is an
experience which defies analysis and has no explanation.
We distinguish it from all other experiences. It gives us
pleasure, perhaps the highest pleasure that we have. At the
same time it is idle to talk about it, or to write about it. The
less said about it the better. ‘It is beautiful,” you say. Then
somebody asks, “Why is it beautiful > There is no answer
to that question. You say it is beautiful because it gives
you pleasure: but other things give you pleasure which are
not beautiful. Pleasure is, therefore, no criterion of Beauty.
What is the pleasure which Beauty gives? It is the pleasure
which you have in the sense of Beauty. That is all you can
say. You cannot explain either the experience or the kind
of pleasure which it gives you.

While I am quite unable to give any definition or explana-
tion of Beauty, I know where to look for it, where I am sure
to find it. The Beautiful is revealed, always, so far as I know,
in the forms of Order, in the modes of Harmony, of Balance,
or of Rhythm. While there are many instances of Harmony,
Balance, and Rhythm which are not particularly beautiful,
there is, I believe, nothing really beautiful which is not
orderly in one or the other, in two, or in all three of these
modes. In seeking the Beautiful, therefore, we look for it in
instances of Order, in instances of Harmony, Balance, and
Rhythm. We shall find it in what may be called supreme
instances. This is perhaps our nearest approach to a definition
of Beauty: that it is a supreme instance of Order, intuitively
felt, instinctively appreciated.

THE ARTS AS DIFFERENT MODES OF EXPRESSION

7. The Arts are different forms or modes of expression:
modes of feeling, modes of thought, modes of action. There
are many Arts in which different terms of expression, different
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materials, different methods are used. The principal Arts
are (1) Gymnastics, including Dancing, (2) Music, (8) Speech,
spoken and written, (4) Construction with all kinds of
materials, (5) Sculpture, including Modeling and Carving,
(6) Drawing and Painting. These are the principal Arts, but
there are many others, more or less connected with them.
Design comes into all of these Arts, bringing Order, in some
cases Beauty.

THE ART OF DRAWING AND PAINTING

8. The Art which I have studied and practiced, the Art
in which I am giving instruction, is that of Drawing and
Painting.

By the Art of Drawing and Painting I mean expression
in pigment-tones (values, colors, intensities of color) spread
in different measures or quantities and in different shapes:
shapes being differences of character given to a line by its
straightness or curvature, to a spot or area by its outline
or contour. By Drawing and Painting I mean, therefore,
expression by lines and spots of paint.

TWO MODES OF DRAWING AND PAINTING

9. There are two modes of Drawing and Painting, the
mode of Pure Design and the mode of Representation.

PURE DESIGN

10. By Pure Design I mean simply Order, that is to say,
Harmony, Balance, and Rhythm, in lines and spots of paint,
in tones, measures, and shapes. Pure Design appeals to
the eye just as absolute Music appeals to the ear. The pur-
pose in Pure Design is to achieve Order in lines and spots
of paint, if possible, the perfection of Order, a supreme
instance of it, the Beautiful: this with no other, no further,
no higher motive; just for the satisfaction, the pleasure, the
delight of it. In the practice of Pure Design we aim at Order
and hope for Beauty. Even the motive of giving pleasure to
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others lies beyond the proper purpose of Pure Design, though
it constantly happens that in pleasing ourselves we give others
pleasure.

APPLICATIONS OF DESIGN

11. The application of Design in the various Arts and
Crafts is well understood and appreciated. We have many
instances and examples in the Art of the Past. The possibility
of Pure Design, pure Art, followed for the sake of Order and
Beauty, with no purpose of service or of utility, is not at all
understood or appreciated. I think of Pure Design as I think
of Music. Music is the arrangement and composition of
sounds for the sake of Order and Beauty, to give pleasure
to the ear of the composer. Pure Design is the arrangement
and composition of lines and spots of paint for the sake of
Order and Beauty, to give pleasure to the eye of the designer.
I am prepared to admit, however, that as Music, once created,
being appropriate to the occasion when it is performed and
. to the mood of the listeners, may give pleasure to many per-
sons, so Pure Design, once achieved, being appropriate to
the time and the place of exhibition and to the mood of the
beholders, may give pleasure to others besides the designer.
In that sense, I am willing to allow that Pure Design may be
Applied Art, — Art applied in the service of Humanity, its
purpose being to bring pleasure into human experience. The
underlying motive of it, however, is found not in the service
of humanity, but in the ideal of the artist. He aims at Order
and hopes for Beauty, as the highest reward of his effort.
John Sebastian Bach said of Music: “It is for the glory
of God and a pleasant recreation.” That is what I mean.
The designer, like the musician, seeks first of all to achieve
Order and Beauty for the sake of Order and Beauty. That
is his religion, — the worship of the Ideal. When the Ideal
is realized, the object which has been produced may serve a
useful purpose in giving pleasure, and perhaps inspiration,
to others.
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The principles of Pure Design which are defined and
illustrated in this book are the principles which should be
followed in all applications of Design in the Arts and Crafts.
In such applications, however, the ideals of design are often
obscured by the consideration of materials and techmcal
processes on the one hand, and of service or utility on the
other. It will be worth while, therefore, for those who wish
to bring Design into their work, whatever that is, to study
Design in the abstract, Pure Design, so that they may know,
before they undertake to use it, what Design is. It is the
purpose of this book to explain what it is.

REPRESENTATION

12. Order, which in Pure Design is an end, becomes in
Representation a means to an end; the end being the Truth
of Representation. In Representation we are no longer
dealing, as in Pure Design, with meaningless terms, or, if the
terms have meanings, with no regard for them. In Repre-
sentation we are putting lines and spots of paint together for
the sake of their meanings. Design in Representation means
Order in the composition or arrangement of meanings. What
we aim at is the Truth of Representation in a form of expres-
sion which will be simple, clear, reasonable, and consistent,
as well as true. The attention must be directed to what is
important, away from what is unimportant. Objects, people,
and things represented must be brought out and emphasized
or suppressed and subordinated, according to the Idea or
Truth which the artist wishes to express. The irrelevant
must be eliminated. The inconsistent and the incongruous
must be avoided. That is what I mean by Design in Repre-
sentation, the knowledge of Nature and Life presented in
a systematic, logical, and orderly way.

REPRESENTATION IN FORMS OF DESIGN

18. It sometimes happens that we have the Truth of Re-
presentation in a form of Pure Design or Pure Design com-
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bined with Representation. In Poetry we have the meaning
of the words in the measures of the verse. So in Represen-
tation it is sometimes possible to achieve the Truth in forms
of Harmony, Balance, and Rhythm. In such cases the appeal
is simultaneously to the love of Knowledge and to the sense
of Order and of Beauty, so that we have an sesthetic pleasure
in the statement of the Truth.

In this book I shall explain what I mean by Drawing and
Painting in Pure Design. Later, I hope to write another
book on Design in Representation.



DRAWING AND PAINTING IN
PURE DESIGN

POSITIONS

DEFINITION OF POSITIONS

14. TAKE a pencil and a piece of paper. With the pencil,
on the paper, mark a dot or point.

A

Fig. 8

By this dot (A) three ideas are expressed: an idea of Tone,
the tone of lead in the pencil; an idea of Measure, the extent
of the space covered by the dot; and an idea of Shape, the
character given to the dot by its outline or contour. The dot
is so small that its tone, its measure, and its shape will not be
seriously considered. There is another idea, however, which
is expressed by the dot or point,— an idea of Position. That
is its proper meaning or signification. There is presumably
a reason for giving the dot one position rather than another.

POSITIONS DETERMINED BY DIRECTIONS AND DISTANCES

15. Put another dot (B) on your paper, not far from dot
(1] A.,’

A

Fig. 4



10 DRAWING AND PAINTING IN PURE DESIGN

We have now a relation of two positions, — the relation of
position “A”’ to position “B.” The relation is one of Direc-
tions and of Distances. Proceeding from “A” in a certain
direction to a certain distance we reach “B.” Proceeding
from “B”’ in a certain direction and to a certain distance we
reach ““A.” Every position means two things; a direction and
a distance taken from some point which may be described as
the premise-point.

DIRECTIONS

16. Directions may be referred either to the Horizontal
or to the Vertical. Referring them to the horizontal, we
say of a certain direction, that it is up-to-the-left, or up-to-
the-right, or down-to-the-left, or down-to-the-right, a certain
number of degrees. It may be thirty (80°), it may be forty-
five (45°), it may be sixty (60°), — any number of degrees up
to ninety (90°), in which case we say simply that the direc-
tion is up or down. Directions on the horizontal may be
described by the terms, to the right or to the left.

Up
Up L7 60°
UpR™30°
ur . / R*
Down '745°
Down
Fig. &

The method of describing and defining different directions
from any point, as a center, is clearly explained by this
diagram.
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DISTANCES

17. The definition of Distances in any direction is well
understood. In defining position “B,”’ in Fig. 4, we say that
it is, in a direction from ‘““A,” the premise-point, down-to-
the-right forty-five degrees (45°), that it is at a distance from
“A” of one inch. Distances are always taken from premise-
points. :

POSITIONS DETERMINED BY TRIANGULATIONS

18. If we mark a third dot, ““C,” on our paper and wish to
define its position, we may give the direction and the distance
from “A,” or from “B,” or, if we prefer, we may follow the
principle of Triangulation and give two directions, one from
“A” and the other from “B.” No distances need be given
in that case. The position of ‘““C”’ will be found at the inter-
section of the two directions.

A

@

<
Fig. 6

The principle of Triangulation is illustrated in the above
diagram.

INTERVALS

19. We shall have occasion to speak not only of Distances,
but of Intervals. They may be defined as intermediate spaces.
The spaces between the points “A”” and “B,” “A” and “C,”
“B” and “C,” in Fig. 6, are Intervals.
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SCALE IN RELATIONS OF POSITIONS

20. Given any relation of positions, the scale may be
changed by changing the intervals, provided we make no
change of directions. That is well understood.

Before proceeding to the considerations which follow, I
must ask the reader to refer to the definitions of Harmony,
Balance, and Rhythm which I have given in the Introduction.

THE ORDER OF HARMONY
IN POSITIONS: DIRECTIONS, DISTANCES, INTERVALS

21. All Positions lying in the same direction and at the same
distance from a given point, taken as a premise-point, are one.
There is no such thing, therefore, as a Harmony of Positions.
Positions in Harmony are identical positions. Two or more
positions may, however, lie in the same direction from or at
the same distance from a given point taken as a premise-point.
In that case, the two or more positions, having a direction or
a distance in common, are, to that extent, in harmony.

22. What do we mean by Harmony of Directions?

A

[ ] . o oo ] [ [

Fig. 7

This is an example of Direction-Harmony. All the points or
positions lie in one and the same direction from the premise-
point ““A.” The distances from ¢ A vary. There is no Har-
mony of Intervals.

Directions being defined by angles of divergence, we may
have a Harmony of Directions in the repetition of similar
angles of divergence: in other words, when a certain change
of direction is repeated.
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Fig. 8

In this case the angles of divergence are equal. There is a
Harmony, not only in the repetition of a certain angle, but in
the correspondence of the intervals.

L] L] L] [ ]

Fig.

This is an example of Harmony produced by the repetition of
a certain alternation of directions.

Fig. 10

In this case we have Harmony in the repetition of a certain
relation of directions (angles of divergence). In these cases,
Fig. 9 and Fig. 10, there is Harmony also, in the repetition
of a certain relation of intervals.

23. Two or more positions may lie at the same distance
from a given point taken as a premise-point. In that case
the positions, having a certain distance in common, are, to
that extent, in Harmony.



14 DRAWING AND PAINTING IN PURE DESIGN

Fig. 11

This is an example of Distance-Harmony. All the points are
equally distant from the premise-point “A.” The directions
vary.

We may have Distance-Harmony, also, in the repetition of
a certain relation of distances.

Fg. 12

This is an illustration of what I have just described. The
Harmony is of a certain relation of distances repeated.

24. Intervals, that is to say intermediate spaces, are in
Harmony when they have the same measure.

A

Fig. 18

In this case we have, not only a Harmony of Direction, as in
Fig. 7, but also a Harmony of Intervals.
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. A
Fig. 14

In this case the points are in a group and we have, as in
Fig. 11, a Harmony of Distances from the premise-point “A.”
We have also a Harmony of Intervals, the distances be-
tween adjacent points being equal. We have a Harmony of
Intervals, not only when the intervals are equal, but when
a certain relation of intervals is repeated.

Fig. 15

The repetition of the ratio one-to-three in these intervals is
distinctly appreciable. In the repetition we have Harmony,
though we have no Harmony in the terms of the ratio itself,
that is to say, no Harmony that is appreciable in the sense
of vision. The fact that one and three are both multiples of
one means that one and three have something in common,
but inasmuch as the common divisor, one, cannot be visually
appreciated, as such (I feel sure that it cannot), it has no
interest or value in Pure Design.

Fig. 16

The relation of intervals is, in this case, the relation of three-
one-five. We have Harmony in the repetition of this rela-
tion of intervals though there is no Harmony in the relation
itself, which is repeated.
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[ ] [ J L ] [ ] ® L]

[ ] [ J [ J L J L J [ J

[ J e [ J [ J e [ ]

[ ] [ ) ® ® [ ] ®
Fig. 17

In this case, also, we have Interval-Harmony, but as the
intervals in the vertical and horizontal directions are shorter
than the intervals in the diagonal directions, the Harmony
is that of a relation of intervals repeated.

25. In moving from point to point in any series of points,
it will be found easier to follow the series when the intervals
are short than when they are long. In Fig. 17 it is easier to
follow the vertical or horizontal series than it is to follow a
diagonal series, because in the vertical and horizontal direc-
tions the intervals are shorter.

L ] [ ] L J e ® [ J

[ ] ° [ ] L) L ) [ ]

[ J e L [ ] [ ] [

[ ] [ J L] e L] [ ]

[ ] [ ] [ ® o [ ]

L ] [ ® [ ] [ ] [ J
Fig. 18

In this case it is easier to move up or down on the vertical
than in any other directions, because the short intervals lie
on the vertical. The horizontal intervals are longer, the
diagonal intervals longer still.
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L] ° . ° ° °
[ [ ] L] [ ] ° L4
. L] e ° e []
L] ° [} e . .
Fig. 19

In this case the series which lies on the diagonal up-left-
down-right is the more easily followed. It is possible in this
way, by means of shorter intervals, to keep the eye on certain
lines. The applications of this principle are very interesting.

26. In each position, as indicated by a point in these
arrangements, may be placed a composition of dots, lines,
outlines, or areas. The dots indicate positions in which
any of the possibilities of design may be developed. They
are points from which all things may emerge and become
visible.

THE ORDER OF BALANCE
IN POSITIONS: DIRECTIONS, DISTANCES, AND INTERVALS

27. Directions balance when they are opposite.

A

Fig. 20

The opposite directions, right and left, balance on the point
from which they are taken.

28. Equal distances in opposite directions balance on the
point from which the directions are taken.
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C A 8

P Y

Fig. 21

The equal distances AB and AC, taken in the directions AB
and AC respectively, balance on the point “A”’ from which
the directions are taken.

29. Two directions balance when, taken from any point,
they diverge at equal angles from any axis, vertical, horizon-
tal, or diagonal.

D

A
Fig. 22

The directions AB and AC balance on the vertical axis AD
from which they diverge equally, that is to say, at equal
angles.

80. Equal distances balance in directions which diverge
equally from a given axis.
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A
Fig. 28

The equal distances AB and AC balance in the directions
AB and AC which diverge equally from the axis AD, making
the equal angles CAD and DAB. Both directions and dis-
tances balance on the vertical axis AD.

81. The positions B and C in Fig. 23, depending on balan-
cing directions and distances, balance on the same axis. We
should feel this balance of the positions A and B on the
vertical axis even without any indication of the axis. We
have so definite an image of the vertical axis that when it is
not drawn we imagine it.

B

¢
Fig. 24

In this case the two positions C and B cannot be said to
‘balance, because there is no suggestion, no indication, and
no visual image of any axis. It is only the vertical axis which
will be imagined when not drawn.

82. Perfect verticality in relations of position suggests
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stability and balance. The relation of positions C-B in
Fig. 24 is one of instability.

Fig. 25

These two positions are felt to balance because they lie in
a perfectly vertical relation, which is a relation of stability.
Horizontality in relations, of position is also a relation of
stability. See Fig. 28, p. 21.

83. All these considerations lead us to the definition of
Symmetry. By Symmetry I mean opposite directions or
inclinations, opposite and equal distances, opposite positions,
and in those positions equal, corresponding, and opposed
attractions on a vertical axis. Briefly, Symmetry is right
and left balance on a vertical axis. This axis will be imagined
when not drawn. In Symmetry we have a balance which is
perfectly obvious and instinctively felt by everybody. All
other forms of Balance are comparatively obscure. Some
of them may be described as occult.
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In this case we have a symmetry of positions which means
opposite directions, opposite and equal distances, and similar
and opposite attractions in those positions. The attractions
are black dots corresponding in tone, measure, and shape.

(] [ ]
[ ] [ ] [ ] [ ]
[ } [}
® ®
* [ ] [ ) [ ]
o [ ]
Fig. 27

In this case we have a balance of positions (directions and
distances) and attractions in those positions, not only on the
vertical axis but on a center. That means Symmetry regard-
ing the vertical axis, Balance regarding the center. If we turn
the figure, slightly, from the vertical axis, we shall still have
Balance upon a center and axial Balance; but Symmetry,
which depends upon the vertical axis, will be lost.

84. The central vertical axis of the whole composition
should predominate in symmetrical balances.

Fig. 8

In this case we do not feel the balance of attractions clearly
or satisfactorily, because the vertical axis of the whole arrange-
ment does not predominate sufficiently over the six axes
of adjacent attractions. It is necessary, in order that sym-
metrical balance shall be instinctively felt, that the central
vertical axis predominate.
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Fig. 29
The central vertical axis is clearly indicated in this case.

L] [ 4

Fig. 80

Here, also, the central vertical axis is clearly indicated.

85. All relations of position (directions, distances, inter-
vals), as indicated by dots or points, whether orderly or not,
being inverted on the vertical axis, give us an obvious sym-
metrical balance.

[ )
Fig. 81

This is a relation of positions to be inverted.

Fig. 82

Here the same relation is repeated, with its inversion to the
right on a vertical axis. The result is an obvious symmetri-
cal balance. If this inversion were made on any other than
the vertical axis, the result would be Balance but not Sym-
metry. The balance would still be axial, but the axis, not
being vertical, the balance would not be symmetrical.

86. In the case of any unsymmetrical arrangement of dots,
the dots become equal attractions in the field of vision, pro-
vided they are near emough together to be seen together.
To be satisfactorily seen as a single composition or group
they ought to lie, all of them, within a visual angle of thirty
degrees. We may, within these limits, disregard the fact
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that visual attractions lose their force as they are removed
from the center of the field of vision. As equal attractions
in the field of vision, the dots in any unsymmetrical arrange-
ment may be brought into a balance by weighing the several
attractions and indicating what I might call the center of
equilibrium. This is best done by means of a symmetrical
inclosure or frame. In ascertaining just where the center
is, in any case, we depend upon visual sensitiveness or
visual feeling, guided by an understanding of the principle of
balance: that equal attractions, tensions or pulls, balance at
equal distances from a given center, that unequal attractions
balance at distances inversely proportional to them. Given
certain attractions, to find the center, we weigh the attrac-
tions together in the field of vision and observe the position
of the center. In simple cases we may be able to prove or
disprove our visual feeling by calculations and reasoning. In
cases, however, where the attractions vary in their tones,
measures, and shapes, and where there are qualities as well
as quantities to be considered, calculations and reasoning
become difficult if not impossible, and we have to depend
upon visual sensitiveness. All balances of positions, as indi-
cated by dots corresponding in tone, measure, and shape,
are balances of equal attractions, and the calculation to find
the center is a very simple one.

Fig. 88

Here, for example, the several attractions, corresponding and
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equal, lie well within the field of vision. The method fol-
lowed to balance them is that which I have just described.
The center of equilibrium was found and then indicated by a
symmetrical framing. Move the frame up or down, right or
left, and the center of the frame and the center of the attrac-
tions within it will no longer coincide, and the balance will be
lost. We might say of this arrangement that it is a Harmony
of Positions due to the coincidence of two centers, the center
of the attractions and the center of the framing.

87. It will be observed that the force of the symmetrical
inclosure should be sufficient to overpower any suggestion of
movement which may lie in the attractions inclosed by it.

Fig. 34

In this case the dots and the inclosure are about equally
attractive.

Fig. 85
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In this case the force of attractions in the symmetrical out-
line is sufficient to overpower any suggestion of instability and
movement which may lie in the attractions inclosed by it.

There is another form of Balance, the Balance of Inclina-
tions, but I will defer its consideration until I can illustrate
the idea by lines.

THE ORDER OF RHYTHM
IN POSITIONS: DIRECTIONS, DISTANCES, INTERVALS

88. In any unsymmetrical relation of positions (directions,
distances, intervals), in which the balance-center is not clearly
and sufficiently indicated, there is a suggestion of movement.
The eye, not being held by any balance, readily follows this
suggestion.

Fig. 36

In this case we feel that the group of dots is unbalanced in
character and unstable in its position or attitude. It is easy,
inevitable indeed, to imagine the group falling away to the
right. This is due, no doubt, to the visual habit of imagining
a base-line when it is not drawn. Our judgments are con-
stantly made with reference to the imagined standards of
verticality and horizontality. We seem to be provided with a
plumb-line and a level without being conscious of the fact.
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Fig. 87

In this case there is a suggestion of falling down to the left
due to the feeling of instability. A symmetrical framing
holding the eye at the center of equilibrium would prevent the
feeling of movement, provided the framing were sufficiently
strong in its attractions. In the examples I have given (Fig. 36
and Fig. 37) we have movement, but no Rhythin.

89. There is another type of movement which we must
consider, —the type of movement which is caused by a gradual
crowding together of attractions.

Fig. 38
There is nothing in this series of dots but the harmony of
corresponding attractions and intervals repeated in a har-
mony of direction. If, instead of the repetition of equal
intervals, we had a regular progression of intervals, either

arithmetical or geometrical, we should feel a movement in
the direction of diminishing intervals.

oo o . L . ° °
* Fig. 89

In the above example the changes of interval are those of an
arithmetical progression.
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In Fig. 40 the changes of interval are those of a geometrical
progression. The movement to the left through these se-
quences is, no doubt, somewhat checked or prevented by the
habit of reading to the right.

F E D C B
A
Fig. 81

The angle FAB is the angle of vision within which the
sequence is observed. At the end F of the sequence there is
a greater number of attractions in a given angle of vision
than at the end B, so the eye is drawn towards the left.
The pull on the eye is greater at the end F because of the
greater number and the crowding together of attractions. In
the examples just given (Figs. 39, 40), we have not only move-
ments in certain directions, but movements in regular and
marked measures. The movements are, therefore, rhythmi-
cal, according to the definition I have given of Rhythm.

40. It is evident that any relation of positions, balanced
or unbalanced, may be substituted for the single dots or points
in the figures just given. Such substitutions have the follow-
ing possibilities.

41. First. When the points lie in a series, at equal intervals,
the substitution of a symmetrical group of positions at each
point gives no Rhythm, only Harmony.
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Fig. 42

There is no movement in this series of repetitions. There is
consequently no Rhythm. Disregarding the habit of reading
to the right, which induces the eye to move in that direction,
it is as easy to move toward the left as toward the right. It
requires more than repetitions at equal intervals to produce
the feeling of Rhythm. There must be movement, and the
movement must have a definite direction.

42. Second. The substitution at each point of a symmetrical
group at equal intervals, as before, but with a progressive
change of scale, will give us Rhythm. The movement will be
due to the gradual crowding together of attractions at one
end of the series.

Fig. 48

In this case we have the repetition of a symmetrical rela-
tion of positions at equal intervals with a gradation of scale
in the repetitions. The result is a Rhythm, in which the
movement is from left to right, owing to the greater crowding
together of attractions at the right end of the series. The
feeling of Rhythm is no doubt somewhat enhanced by our
habit of reading to the right, which facilitates the movement
of the eye in that direction.

43. Third. The substitution of an unstable group at each
point of the sequence, the repetitions being at equal intervals,
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gives us a Rhythm, due simply to the movement of the group
itself, which is unstable.
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Fig. 44

Taking the relation of positions given in Fig. 36 and repeating
it at equal intervals, it will be observed that the falling-to-
the-right movement, which is the result of instability, is con-
veyed to the whole series of repetitions. To make it perfectly
clear that the movement of this Rhythm is due to the sug-
gestion of movement in the relation of positions which is
repeated, I will ask the reader to compare it with the repeti-
tion of a symmetrical group in Fig. 42. There is no move-
ment in that case, therefore no Rhythm.

44. Fourth. The movement in Fig. 44 may be increased
by a diminution of scale and consequent crowding together
of the dots, provided the movement of the groups and the
crowding together have the same direction.
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Fig. 45

In this case, as I have said, the movement of Fig. 44 is
enforced by the presence of another element of movement,
that of a gradation of scale and consequent crowding together
in the groups. The two movements have the same direction.
The movement of the crowding is not so strong as that which
is caused by the instability of the group itself.
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45. Fifth. A symmetrical relation of positions, being
repeated in a series with gradually diminishing intervals
between the repeats, will give us a feeling of rhythmic move-
ment. It will be due to a gradual increase in the number
of attractions as the eye passes from one angle of vision to
another. See Fig. 41. The Rhythm will, no doubt, be some-
what retarded by the sense of successive axes of symmetry.
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Fig. 48

In this case a symmetrical group is repeated in a progression
of measures. The movement is toward the greater number
of attractions at the right end of the series. This increase in
the number of attractions is due simply to diminishing inter-
vals in that direction. The eye moves through a series of
angles toward the angle which contains the greatest number
of attractions. The reader can hardly fail to feel the succes-
sive axes of symmetry as a retarding element in this Rhythm.

46. Sixth. Symmetrical relations of position may be
repeated in progressions of scale and of intervals. In that
case we get two movements, one caused by a gradual increase
in the number of attractions in successive angles of vision,
the other being due to a gradual crowding together and con-
vergence of attractions in the same series of angles.

. °
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Fig. 47

Comparing this Rhythm with the Rhythm of Fig. 43, the
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reader will appreciate the force of a diminution of scale in
connection with a diminution of intervals.

47. Seventh. Unstable groups may be repeated in progres-
sions of intervals, in which case the movement in the group
is conveyed to the whole series, in which there will be, also,
the movement of a gradual increase of attractions from one
angle of vision to another. In all such cases contrary motion
should be avoided if the object is Rhythm. The several move-
ments should have a harmony of direction.

o0, 0o, oo, o, oo,
o L Ld ')

[ ]
....

In this case the movement in the group is felt throughout
the series, and the force of the movement is enhanced by
the force of a gradual increase of attractions from one visual
angle to another, in the same direction, to the right. By
reversing the direction of increasing attractions and so get-
ting the two movements into contrary motion, the feeling of
rhythm would be much diminished. Such contrary motions
are unsatisfactory unless Balance can be achieved. In that
case all sense of movement and of rhythm disappears.

48. Eighth. Unstable groups may be repeated, not only
in a gradation of intervals, but in a gradation of scale, in
which case we have a combination of three causes of move-
ment : lack of stability in the group repeated, a gradual
increase in the number of attractions in the sequence of
visual angles, and a crowding or convergence of the attrac-
tions. Rhythms of this type will not be satisfactory unless the
three movements have the same direction.
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Here we have the repetition of an unstable group of attrac-
tions in a progression of scale and also of intervals. The
arrangement gives us three elements of movement, all in the
same direction.

49. Two or even more of such rhythms as I have described
may be combined in one compound rhythm, in which the
eye will follow two or more distinct movements at the same
time. It is important in all compound rhythms that there
should be no opposition or conflict of movements, unless of
course the object is to achieve a balance of contrary move-
ments. Corresponding rhythms in contrary motion balance
one another. If one of the movements is to the right, the
other to the left, the balance will be symmetrical.

ATTITUDES
RELATIONS OF POSITION IN DIFFERENT ATTITUDES

50. Given any relation of positions (directions, distances,
intervals), it may be turned upon a center and so made to take
an indefinite number and variety of attitudes. It may be
inverted and the inversion may be turned upon a center, pro-
ducing another series of attitudes. Except in cases of axial
balance, the attitudes of the second series will be different
from those of the first. |
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In this case the relation of positions being turned upon a
center changes its attitude, while the positions within the
group remain relatively unchanged. There is no change of
shape.
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Fig. 51

In this case the same group has been inverted, and a second
series of attitudes is shown, differing from the first series.
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In this case, however, which is a case of axial balance, the
inversion of the group and the turning of the inversion on a
center gives no additional attitudes.

51. Among all possible attitudes there are four which are
principal or fundamental, which we may distinguish as fol-
lows: —
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Fig. 53

These principal attitudes are: First, I, the original attitude,
whatever it is; second, II, the single inversion of that attitude,
to the right on a vertical axis; third, III, the double inversion
of the original attitude, first to the right then down; and,
fourth, IV, the single inversion of the original position, down
across the horizontal axis.

THE ORDER OF HARMONY IN ATTITUDES

52. The repetition of any relation of positions without
change of attitude gives us Harmony of Attitudes.

Fig. 54

In this case we have not only a Harmony in the repetition of
a certain relation of positions and of intervals, but a Harmony
of Attitudes. We have, in the relation of positions repeated,
a certain shape. In the repetition of the shape we have
Shape-Harmony. In the repetition of the shape in a certain
attitude we have a Harmony of Attitudes.
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Fig. 55

In this case we have lost the Harmony of Attitudes which
we had in Fig. 54, but not the Harmony of a certain shape
repeated.

- 58. The possibilities of Harmony in the repetition of any
relation of positions in the same attitude has been discussed.
A Harmony of Attitudes will occur, also, in the repetition of
any relation of attitudes.
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Fig. 56

Here we have Harmony in the repetition of a relation of two
attitudes of a certain group of positions. The combination of
the two attitudes gives us another group of positions and the
Harmony lies in the repetition of this group.

THE ORDER OF BALANCE IN ATTITUDES

54. It is to be observed that single inversions in any direc-
tion, for example the relation of attitudes I and II, IT and III,
III and IV, IV and I, in Fig. 53, shows an opposition and
Balance of Attitudes upon the axis of inversion. The relation
of positions I and IT and III and IV, the relation of the two
groups on the left to the two groups on the right, illustrates
the idea of Symmetry of Attitudes, the axis of balance being
vertical. By Symmetry I mean, in all cases, right and left
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" balance on a vertical axis. All double inversions, the relation
of positions I and III, and II and IV, in Fig. 53, are Attitude-
Balances, not on axes, but on centers. The balance of these
double inversions is not symmetrical in the sense in which I
use the word symmetry, nor is it axial. It is central.

THE ORDER OF RHYTHM IN ATTITUDES

55. When movement is suggested by any series of attitudes
and the movement is regulated by equal or regularly progres-
sive intervals, we have a Rhythm of Attitudes.

Fig. 57

In this case the changes of attitude suggest a falling move-
ment to the right and down. In the regular progression of
this movement through marked intervals we have the effect
of Rhythm, in spite of the fact that the relation of posi-
tions repeated has axial balance. The intervals in this case
correspond, producing Interval-Harmony. The force of this
Rhythm might be increased if the relation of positions re-
peated suggested a movement in the same direction. We
should have Rhythm, of course, in the repetition of any such
unstable attitude-rhythms at equal or lawfully varying inter-
vals.
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DEFINITION OF LINES

56. TakING any dot and drawing it out in any direc-
tion, or in a series or sequence of directions, it becomes
a line. The line may be drawn in any tone, in any value,
color or color-intensity. In order that the line may be seen,
the tone of it must differ from the ground-tone upon which
it is drawn. The line being distinctly visible, the question of
tone need not be raised at this point of our discussion. We
will study the line, first, as a line, not as an effect of light.

The line may be drawn long or short, broad or narrow. As
the line increases in breadth, however, it becomes an area.
We will disregard for the present all consideration of width-
measures in the line and confine our attention to the possi-
ble changes of direction in it, and to possible changes in its
length.

We can draw the line in one direction from beginning to
end, in which case it will be straight. If, in drawing the line,
we change its direction, we can do this abruptly, in which
case the line becomes angular, or we can do it gradually, in
which case it becomes curved. Lines may be straight, angular,
or curved. They may have two of these characteristics or all
three of them. The shapes of lines are of infinite variety.

CHANGES OF DIRECTION IN LINES

Angles

57. Regarding the line which is drawn as a way or path
upon which we move and proceed, we must decide, if we
change our direction, whether we will turn to the right or to
the left, and whether we will turn abruptly or gradually. If
we change our direction abruptly we must decide how much
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of a change of direction we will make. Is it to be a turn of 30°
or 60° or 90° or 135°? How much of a turn shall it be ?

L"50°/ LT 60 /

R” |5'\ R745° \

.

790" L"lz,?\
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Fig. 68

The above illustrations are easy to understand and require
no explanation. An abrupt change of 180° means, of course,
returning upon the line just drawn.

Curves

58. In turning, not abruptly but gradually, changing the
direction at every point, that is to say in making a curve, the
question is,how much of a turn to make in a given distance,
through how many degrees of the circle to turn in one inch
(17), in half an inch (4”), in two inches (2”). In estimating
the relation of arcs, as distances, to angles of curvature, the
angles of the arcs, the reader will find it convenient to refer
to what I may call an Arc-Meter. The principle of this
meter is shown in the following diagram:—
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If we wish to turn 30° in 4", we take the angle of 30° and look
within it for an arc of 4”. The arc of the right length and the
right angle being found, it can be drawn free-hand or me-
chanically, by tracing or by the dividers. Using this meter,
we are able to draw any curve or combination of curves,
approximately; and we are able to describe and define a line,
in its curvatures, so accurately that it can be produced accord-
ing to the definition. Owing, however, to the difficulty of
measuring the length of circular arcs accurately, we may find
it simpler to define the circular arc by the length of its radius
and the angle through which the radius passes when the arc is

drawn.

Fig. 60

Here, for example, is a certain circular arc. It is perhaps best
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defined and described as the arc of a half inch radius and an
angle of ninety degrees, or in writing, more briefly, rad. 4” 90°.
Regarding every curved line either as a circular arc or made
up of a series of circular arcs, the curve may be defined and
described by naming the arc or arcs of which it is composed,
in the order in which they are to be drawn, and the attitude
of the curve may be determined by starting from a certain
tangent drawn in a certain direction. The direction of the
tangent being given, the first arc takes the direction of the
tangent, turning to the right of it or to the left.

Fig. 61

Here is a curve which is composed of four circular arcs to
be drawn in the following order: —

Tangent up right 45° arc right radius 1”7 60°, arc left
radius §” 90°, arc right radius $” 180°.

Two arcs will often come together at an angle. The defini-
tion of the angle must be given in that case. It is, of course,
the angle made by tangents of the arcs. Describing the first
arc and the direction (right or left so many degrees) which
the tangent of the second arc takes from the tangent of the
first arc; then describing the second arc and stating whether
it turns from its tangent to the right or to the left, we shall
be able to describe, not only our curves, but any angles which
may occur in them.



Here is a curve which, so far as the arcs are concerned, of
which it is composed, resembles the curve of Fig. 61; but
in this case the third arc makes an angle with the second.
That angle has to be defined. Drawing the tangents, it appears
to be a right angle. The definition of the line given in Fig.
62 will read as follows: —

Tangent down right 45°, arc left radius 1”7 60°, arc right
radius }” 90°, tangent left 90°, arc left $” 180°.

59. In this way, regarding all curves as circular arcs or
composed of circular arcs, we shall be able to define any line
we see, or any line which we wish to produce, so far as changes
of direction are concerned. For the purposes of this discus-
sion, I shall consider all curves as composed of circular arcs.

There are many curves, of course, which are not circular
in character, nor composed, strictly speaking, of circular arcs.
The Spirals are in no part circular. Elliptical curves are in
no part circular. All curves may, nevertheless, be approxi-
mately drawn as compositions of circular arcs. The approxi-
mation to curves which are not circular may be easily carried
beyond any power of discrimination which we have in the
sense of vision. The method of curve-definition, which I
have described, though it may not be strictly mathematical,
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will be found satisfactory for all purposes of Pure Design.
It is very important that we should be able to analyze our
lines upon a single general principle; to discover whether
they are illustrations of Order. We must know whether any
given line, being orderly, is orderly in the sense of Harmony,
Balance, or Rhythm. It is equally important, if we wish to
produce an orderly as distinguished from a disorderly line,
that we should have some general principle to follow in doing
it, that we should be able to produce forms of Harmony or
Balance or Rhythm in a line, if we wish to do so.

DIFFERENCES OF SCALE IN LINES

60. Having drawn a line of a certain shape, either straight
or angular or curved, or partly angular, partly curved, we
may change the measure of the line, in its length, without
changing its shape. That is to say, we may draw the line
longer or shorter, keeping all changes of direction, such as
they are, in the same positions, relatively. In that way the
same shape may be drawn larger or smaller. That is what we
mean when we speak of a change of scale or of measure
which is not a change of shape.

DIFFERENCES OF ATTRACTION IN LINES

61. A line attracts attention in the measure of the tone-
contrast which it makes with the ground-tone upon which
it is drawn. It attracts attention, also, according to its length,
which is an extension of the tone-contrast. It attracts more
attention the longer it is, provided it lies, all of it, well within
the field of vision. It attracts attention also in the measure
of its concentration.

a b
Fig. 63

[{ 3 2]

Line “a’ would attract less attention than it does if the tone-
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contrast, black on a ground of white paper, were diminished,
if the line were gray, not black. In line “b” there is twice
the extension of tone-contrast there is in ““a.”” For that reason
“b’’ is more attractive. If, however, ““a’’ were black and “b”’

were gray, might be more attractlve than *“b,”” because
of the greater tone-contrast.

Q

Fig. 64

In this illustration the curved line is more attractive than
the straight line because it is more concentrated, therefore
more definite. The extent of tone-contrast is the same, the

lines being of the same length.
o

In this line there is no doubt as to the greater attraction of the
twisted end, on account of the greater concentration it exhibits.
The extent of tone-contrast is the same at both ends. The
force of attraction in the twisted end of the line would be
diminished if the twisted end were made gray instead of black.
The pull of concentration at one end might, conceivably, be
perfectly neutralized by the pull of a greater tone-contrast at

the other.
Q ®

a

Fig. 65

Fig. 66

In “b”’ we have a greater extension of tone-contrast in a given
space. The space becomes more attractive in consequence.
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This might not be the case, however, if the greater extension
of tone-contrast in one case were neutralized by an increase of
tone-contrast in the other.

THE ORDER OF HARMONY IN LINES

62. Harmony of Direction means no change of direction.

Fig. 67

In this case we have a Harmony of Direction in the line, .
because it does not change its direction.

63. Harmony of Angles. We may have Harmony in the
repetition of a certain relation of directions, as in an angle.

VA VA VAVAVE VE VAN

Fig. 68

The angle up 45° and down 45° is here repeated seven times.

C _

—

Fig. 69

In this case we have a great many angles in the line, but they
are all right angles, so we have a Harmony of Angles.
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In this case we have Harmony in the repetition of a certain
relation of angles, that is to say, in the repetition of a certain
form of angularity.

64. Equality of lengths or measures between the angles of
a line means a Harmony of Measures.

Fig. 71

In this case, for example, we have no Harmony of Angles,
but a Harmony of Measures in the legs of the angles, as they
are called.

65. We have a Harmony of Curvature in a line when it is
composed wholly of arcs of the same radius and the same

~

Fig. 72

This is a case of Harmony of Curvature. There is no change
of direction here, in the sequence of corresponding arcs.

AVAVA

Fig. 78

Here, again, we have a Harmony of Curvature. In this case,
however, there is a regular alternation of directions in the
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sequence of corresponding arcs. In this regular alternation,
which is the repetition of a certain relation of directions, there
is a Harmony of Directions.

Fig. 74

In this case the changes of direction are abrupt (angular)
as well as gradual. There is no regular alternation, but the
harmony of corresponding arcs repeated will be appreciated,
nevertheless.

66. Arcs produced by the same radius are in harmony to
that extent, having the radius in common.

A

Fig. 75

This is an example of a harmony of arcs produced by radii
of the same length. The arcs vary in length.

67. Arcs of the same angle-measure produced by different
radii are in Harmony to the extent that they have an angle-
measure in common.




Fig. 76
This is an example.

Arcs having the same length but varying in both radius and
angle may be felt to be in Measure-Harmony. It is doubtful,
however, whether lines of the same length but of very different
curvatures will be felt to correspond. If the correspondence
of lengths is not felt, visually, it has no interest or value from
the point of view of Pure Design.

68. Any line may be continued in a repetition or repeti-
tions of its shape, whatever the shape is, producing what I
call a Linear Progression. In the repetitions we have Shape-
Harmony.

eyl iy e

— — — — —
-Fig. T

This is an example of Linear Progression. The character of
the progression is determined by the shape-motive which is
repeated in it.

69. The repetition of a certain shape-motive in a line is
not, necessarily, a repetition in the same measure or scale.
A repetition of the same shape in the same measure means
Measure and Shape-Harmony in the progression. A repetition
of the same shape in different measures means Shape-
Harmony without Measure-Harmony.
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L |

Fig. 18
Here we have the repetition of a certain shape in a line, in a

progression of measures. That gives us Shape-Harmony
and a Harmony of Proportions, without Measure-Harmony.

70. In the repetition of a certain shape-motive in the line,
the line may change its direction abruptly or gradually, con-
tinuously or alternately, producing a Linear Progression with
changes of direction.

Fig. 19
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In Fig. 79 there is a certain change of direction as we pass
from one repetition to the next. In the repetition of the same
change of direction, of the same angle of divergence, we have
Harmony. If the angles of divergence varied we should have
no such Harmony, though we might have Harmony in the
repetition of a certain relation of divergences. Any repetition
of a certain change or changes of direction in a linear pro-
gression gives a Harmony of Directions in the progression.

Fig. 80
In this case there is a regular alternation of directions in the

repeats. The repeats are drawn first to the right, then up,
and the relation of these two directions is then repeated.

71. By inverting the motive of any progression, in single
or in double inversion, and repeating the motive together
with its inversion, we are able to vary the character of the
progression indefinitely.

ST] P[] P

- - | — ]
Fig. 81

In this case we have a single inversion of the motive and a
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repetition of the motive with its inversion. Compare this pro-
gression with the one in Fig. 77, where the same motive is
repeated without inversion.

)l

—

Here we have the same motive with a double inversion, the
motive with its double inversion being repeated. The inver-
sion gives us Shape-Harmony without Harmony of Attitudes.
We have Harmony, however, in a repetition of the relation
of two attitudes. These double inversions are more inter-
esting from the point of view of Balance than of Harmony.

THE ORDER OF BALANCE IN LINES

72. We have Balance in a line when one half of it is the
single or double inversion of the other half; that is, when
there is an equal opposition and consequent equilibrium of
attractions in the line. When the axis of the inversion is
vertical the balance is symmetrical.

Fig. 88

There is Balance in this line because half of it is the single
inversion of the other half. The balance is symmetrical
because the axis is vertical. The balance, although symmetri-
cal, is not likely to be appreciated, however, because the eye
is sure to move along a line upon which there is no better
reason for not moving than is found in slight terminal con-
trasts. The eye is not held at the center when there is nothing
to hold the eye on the center. Mark the center in any way
and the eye will go to it at once. A mark or accent may be
put at the center, or accents, corresponding and equal, may
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be put at equal distances from the center in opposite direc-
tions. The eye will then be held at the center by the force
of equal and opposite attractions.

L
Fig. 84

In this case the eye is held at the balance-center of the line
by a change of character at that point.

N o I o B
Fig. 85

In this case the changes of character are at equal distances,
in opposite directions, from the center. The center is marked
by a break. The axis being vertical, the balance is a sym-
metrical one.

73. The appreciation of Balance in a line depends very
much upon the attitude in which it is drawn.

Fig. 86

In this case the balance in the line itself is just as good as
it is in Fig. 85; but the axis of the balance being diagonal, the
balance is less distinctly felt. The balance is unsatisfactory
because the attitude of the line is one which suggests a falling
down to the left. It is the instability of the line which is
felt, more than the balance in it.
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Fig. 87
In this case of double inversion, also, we have balance. The
balance is more distinctly felt than it was in Fig. 86. The

attitude is one of stability. A This balance is neither axial nor
symmetrical, but central.

74. A line balances, in a sense, when its inclinations are

balanced.

Fig. 88

This line may be said to be in balance, as it has no inclina-
tions, either to the right or to the left, to suggest instability.
The verticals and the horizontals, being stable, look after
themselves perfectly well.

\_r

Fig. 89

This line has two unbalanced inclinations to the left. It is,
therefore, less satisfactory than the line in Fig. 88, from the
point of view of Balance.
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The two inclinations in this line counteract one another. One
inclination toward the left is balanced by a corresponding
inclination toward the right.

Fig. 91

Fig. 90

In this case, also, there is no inclination toward the left which
is not balanced by a corresponding inclination toward the
right.

Fig. 92

In this line, which is composed wholly of inclinations to the
right or left, every inclination is balanced, and the line is,
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therefore, orderly in the sense of Balance; more so, certainly,
than it would be if the inclinations were not counteracted.
This is the problem of balancing the directions or inclina-
tions of a line.

75. A line having no balance or symmetry in itself may
become balanced. The line may be regarded as if it were a
series of dots close together. The line is then a relation of
positions indicated by dots. It is a composition of attractions
corresponding and equal. It is only necessary, then, to find
what I have called the center of equilibrium, the balance-
center of the attractions, and to indicate that center by a
symmetrical inclosure. The line will then become balanced.

Fig. 93

Here is a line. To find the center of its attractions it may be
considered as if it were a line of dots, like this: —

.“ '.
G
.~.
*
.:
...«"'m...-o"
.’.
Fig. 94

The principle according to which we find the balance-center
is stated on page 23. The balance-center being found, it
must be indicated unmistakably. This may be done by means
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of any symmetrical inclosure which will draw the eye to the
center and hold it there.

Fig. 95

In this case the balance-center is indicated by a rectangular
inclosure. This rectangle is not, however, in harmony of
character with the line inclosed by it, which is curved.

Fig. 96

In this case the balance-center is indicated by a circle, which,
being a curve, is in harmony of character with the inclosed
line, which is also a curve. I shall call this Occult Balance
to distinguish it from the unmistakable Balance of Symmetry
and other comparatively obvious forms of Balance, including
the balance of double inversions. As I have said, on page 24,
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the symmetrical framing must be sufficiently attractive to
hold the eye steadily at the center, otherwise it does not serve
its purpose.

THE ORDER OF RHYTHM IN LINES

76. The eye, not being held on a vertical axis or on a
balance-center, readily follows any suggestion of movement.

Fig. 97

In this case there is no intimation of any vertical axis or
balance-center. The figure is consequently unstable. There
is a sense of movement to the right. This is due, not only to
the inclinations to the right, but to the convergences in that
direction.

Fig. 98
In this case the movement is unmistakably to the left. In
such cases we have movement, but no Rhythm.

77. Rhythm requires, not only movement, but the order of
regular and marked intervals.

Fig. 99
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In Fig. 99 we have a line, a linear progression, which gives
us the feeling of movement, unmistakably. The movement,
which in the motive itself is not rhythmical, becomes rhythmi-
cal in its repetition at regular, and in this case equal, inter-
vals. The intervals are marked by the repetitions.

78. It is a question of some interest to decide how many repe-
titions are required in a Rhythm. In answer to this question
I should say three as a rule. A single repetition shows us only
one interval, and we do not know whether the succeeding
intervals are to be equal or progressive, arithmetically pro-
gressive or geometrically progressive. The rhythm is not de-
fined until this question is decided, as it will be by two more
repetitions. The measures of the rhythm might take the form
of a repeated relation of measures; a repetition, for example,
of the measures two, seven, four. In that case the relation of
the three measures would have to be repeated at least three
times before the character of the rhythm could be appreciated.

79. Any contrariety of movement in the motive is extended,
of course, to its repetitions.

Fig. 100

In this case, for example, there are convergences and, conse-
quently, movements both up and down. This contrariety of
movements is felt through the whole series of repetitions.
Other things being equal, I believe the eye moves up more
readily than down, so that convergences downward have less
effect upon us than corresponding convergences upward.
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Fig. 101

In this case, by omitting the long vertical line I have dimin-
ished the amount of convergence downward. In that way I
have given predominance to the upward movement. Instead
of altogether omitting the long vertical line, I might have
changed its tone from black to gray. That would cause an
approximate instead of complete disappearance. It should be
remembered that in all these cases the habit of reading comes
in to facilitate the movements to the right. It is easier for the
eye to move to the right than in any other direction, other
things being equal. The movement back to the beginning of
another line, which is of course inevitable in reading, pro-
duces comparatively little impression upon us, no more than
the turning of the page. The habit of reading to the right
happens to be our habit. The habit is not universal.

80. Reading repetitions and alternations to the right, al-
ways, I, for a long time, regarded such repetitions and alterna-
tions as rhythmical, until Professor Mowll raised the question
whether it is necessary to read all alternations to the right
when there is nothing in the alternations themselves to sug-
gest a movement in one direction rather than another. Why
not read them to the left as well as to the right? We at once
decided that the movement in a Rhythm must be determined
by the character of the Rhythm itself, not by any habit of
reading, or any other habit, on our part. It was in that way
that we came to regard repetitions and alternations as illus-
trations of Harmony rather than of Rhythm. Rhythm comes
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into the Harmony of a Repeated Relation when the relation
is one which causes the eye to move in one direction rather
than another, and when the movement is carried on from
repetition to repetition, from measure to measure.

81. The repetition of a motive at equal intervals, when there
is no movement in the motive, gives us no feeling of Rhythm.

Pararara

Fig. 102

In this case, for example, we have a repetition in the line of a
certain symmetrical shape. As there is no movement in the
shape repeated, there is no Rhythm in the repetition. There
is nothing to draw the eye in one direction rather than an-
other. The attractions at one end of the line correspond with
the attractions at the other.

82. The feeling of Rhythm may be induced by a regular

diminution of measure or scale in the repetitions of the
motive and in the intervals in which the repetitions take place.

npaRals

Fig. 103

In this case the shape repeated is still symmetrical, but it is
repeated with a gradual diminution of scale and of intervals,
by which we are given a feeling of rhythmic movement.
The change of scale and of intervals, to induce a Sense of
rhythmic motion, must be regular. To be regular the change
must be in the terms of one or the other of the regular pro-
gressions; the arithmetical progression, which proceeds by
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a certain addition, or the geometrical, which proceeds by a
certain multiplication. The question may arise in this case
(Fig. 103) whether the movement of the Rhythm is to the right
or to the left. I feel, myself, that the movement is to the right.
In diminishing the scale of the motive and of the intervals we
have, hardly at all, diminished the extent of the tone-contrast
in a given angle of vision. See Fig. 41, p. 27, showing the
increase of attractions from one visual angle to another. At
the same time we come at the right end of the progression
to two or more repetitions in the space of one. We have,
therefore, established the attraction of a crowding together
at the right end of the series. See the passage (p. 43) on the
attractiveness of a line. The force of the crowding together
of attractions is, I feel, sufficient to cause a movement to
the right. It must be remembered, however, that the greater
facility of reading to the right is added here to the pull of a
greater crowding together of attractions in the same direction,
so the movement of the Rhythm in that direction may not
be very strong after all. If the direction of any Rhythm is
doubtful, the Rhythm itself is doubtful.

83. The feeling of Rhythm may be induced, as I have said,
by a gradual increase of the number of attractions from
measure to measure, an increase of the extent of tone-contrast.

Fig. 104

Increasing the extent of tone-contrast and the number of
attractions in the measures of the Rhythm in Fig. 103, we are
able to force the eye to follow the series in the direction con-
trary to the habit of reading, that is to say from right to left.

A decrease in the forces of attraction in connection with a
decrease of scale is familiar to us all in the phenomena of
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perspective. The gradual disappearance of objects in aerial
perspective does away with the attraction of a greater crowd-
ing together of objects in the distance.

=

Fig. 105

In this case the diminution of scale has been given up and
there is no longer any crowding together. There is no chance
of this rhythm being read from left to right except by an
effort of the will. The increase of attractions toward the left is
much more than sufficient to counteract the habit of reading.

84. The force of a gradual coming together of attractions,
inducing movement in the direction of such coming together,
is noticeable in spiral shapes.

/o

In this case we have a series of straight lines with a constant
and equal change of direction to the right, combined with a
regular diminution of measures in the length of the lines, this
in the terms of an arithmetical progression. The movement
is in the direction of concentration and it is distinctly marked
in its measures. The movement is therefore rhythmical.
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Fig. 107

In this case we have a series of straight lines with a constant
change of direction to the right; but in this case the changes
of measure in the lines are in the terms of a geometrical pro-
gression. The direction is the same, the pull of concentration

perhaps stronger.

Fig. 108

In this Rhythm there is an arithmetical gradation of measures
in the changes of direction, both in the length of the legs and
in the measure of the angles. The pull of concentration is, in
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this case, very much increased. It is evident that the legs
may vary arithmetically and the angles geometrically; or the
angles arithmetically and the legs geometrically.

85. If, in the place of the straight lines, which form the legs,
in any of the examples given, are substituted lines which in
themselves induce movement, the feeling of Rhythm may be
still further increased, provided the directions of movement
are consistent.

Fig. 109

In this case the movement is in the direction of increasing
concentration and in the direction of the convergences.

If the movement of the convergences be contrary to the
movement of concentration, there will be in the figure a con-
trary motion which may diminish or even ertirely prevent
the feeling of Rhythm. If the movement in one direction
or the other predominates, we may still get the feeling of
Rhythm, in spite of the drawback of the other and contrary
movement.
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Fig. 110

In this case the linear convergences substituted for the straight
lines are contrary to the direction of increasing concentration.
The movement is doubtful.

86. Corresponding rhythms, set in contrary motion, give us
the feeling of Balance rather than of Rhythm. The balance
in such cases is a balance of movements.

S U UTNNON\

Fig. 111

This is an example of corresponding and opposed rhythms
producing the feeling, not of Rhythm, but of Balance.

ATTITUDES

LINES IN DIFFERENT ATTITUDES

87. Any line or linear progression may be turned upon a
center, and so made to take an indefinite number and variety
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of attitudes. It may be inverted upon an axis, and the inver-
sion may be turned upon a center producing another series
of attitudes which, except in the case of axial symmetry in
the line, will be different from those of the first series.

N Do (

In this case the line changes its attitude.

In this case I have inverted the line, and turning the inversion
upon a center I get a different set of attitudes.

J
J\

Fig. 114

In this case, which is a case of axial symmetry in the line, the
inversion gives us no additional attitudes.

THE ORDER OF HARMONY IN THE ATTITUDES OF LINES

88. When any line or linear progression is repeated, with-
out change of attitude, we have a Harmony of Attitudes.
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Fig. 115

This is an illustration of Harmony of Attitudes. It is also
an illustration of Interval-Harmony.

89. We have a Harmony of Attitudes, also, in the repetition
of any relation of two or more attitudes, the relation of atti-
tudes being repeated without change of attitude.

EENMCENCTY
CINCTNCEY

Fig. 116

We have here a Harmony of Attitudes due to the repetition
of a certain relation of attitudes, without change of attitude.

THE ORDER OF BALANCE IN THE ATTITUDES OF LINES

9¢. When a line or linear progression is inverted upon any
axis or center, and we see the original line and its inversion
side by side, we have a Balance of Attitudes.
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Fig. 117

The relation of attitudes I, II, of III, IV, and of I, IT, IIT,
IV, is that of Symmetrical Balance on a vertical axis. The
relation of attitudes I, IV, and of II, III, is a relation of
Balance but not of Symmetrical Balance. This is true, also,
of the relation of I, III and of II, IV. Double inversions
are never symmetrical, but they are illustrations of Balance.
The balance of double inversions is central, not axial. These
statements are all repetitions of statements previously made
about positions.

THE ORDER OF RHYTHM IN THE ATTITUDES OF LINES

91. It often happens that a line repeated in different atti-
tudes gives us the sense of movement. It does this when the
grouping of the repetitions suggests instability. The move-
ment is rhythmical when it exhibits a regularity of changes
in the attitudes and in the intervals of the changes.

\ [~

Fig. 118

In this case we have a movement to the right, but no Rhythm,
the intervals being irregular.
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Fig. 119

In this case the changes of attitude and the intervals of the
changes being regular, the movement becomes rhythmical.
The direction of the rhythm is clearly down-to-the-right.

92. In the repetition of any line we have a Harmony, due
to the repetition. If the line is repeated in the same attitude,
we have a Harmony of Attitudes. If it is repeated in the same
intervals, we have a Harmony of Imtervals. We have Har-
mony, also, in the repetition of any relation of attitudes or of
intervals.

We have not yet considered the arrangement or composi-
tion of two or more lines of different measures and of different

shapes.

THE COMPOSITION OF LINES

93. By the Composition of Lines I mean putting two or
more lines together, in juxtaposition, in contact or interlacing.
Our object in the composition of lines, so far as Pure Design
is concerned, is to achieve Order, if possible Beauty, in the
several modes of Harmony, Balance, and Rhythm.



LINES 69

HARMONY IN THE COMPOSITION OF LINES

94. We have Harmony in line-compositions when the lines
which are put together correspond in all respects or in some
respects, when they correspond in attitudes, and when there
is a correspondence of distances or intervals.

/\__.J
L\W\

In this case the lines of the composition correspond in tone, v
measure, and shape, but not in attitude; and there is no cor-
respondence in distances or intervals.

T —
Fig. 121 L—

In this case the attitudes correspond, as they did not in Fig.
120. There is still no correspondence of intervals.

Fig. 122
Here we have the correspondence of intervals which we did
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not have either in Fig. 120 or in Fig. 121. There is not only
a Harmony of Attitudes and of Intervals, in this case, but
the Harmony of a repetition in one direction, Direction-Har-
mony. In all these cases we have the repetition of a certain
angle, a right angle, and of a certain measure-relation be-
tween the legs of the angle, giving Measure and Shape-Har-
mony.

95. The repetition in any composition of a certain relation
of measures, or of a certain proportion of measures, gives
Measure-Harmony to the composition. The repetition of
the relation one to three in the legs of the angle, in the illus-
trations just given, gives to the compositions the Harmony
of a Recurring Ratio. By a proportion I mean an equality
between ratios, when they are numerically different. The
relation of one to three is a ratio. The relation of one to
three and three to nine is a proportion. We may have in any
composition the Harmony of a Repeated Ratio, as in Figs.
120, 121, 122, or we may have a Harmony of Proportions, as
in the composition which follows.

L

Fig. 128

96. To be in Harmony lines are not necessarily similar in
all respects. As I have just shown, lines may be in Shape-
Harmony, without being in any Measure-Harmony. Lines
are approximately in harmony when they correspond in
certain particulars, though they differ in others. The more
points of resemblance between them, the greater the harmony.
When they correspond in all respects we have, of course,
a perfect harmony.
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Fig. 124

This is a case of Shape-Harmony without Measure-Harmony
and without Harmony of Attitudes.

1M

Fig. 125

In this case we have a Harmony of Shapes and of Attitudes,
without Measure-Harmony or Harmony of Intervals. This
is a good illustration of a Harmony of Proportions.

Straight lines are in Harmony of Straightness because
they are all straight, however much they differ in tone or
measure. They are in Harmony of Measure when they have
the same measure of length. The measures of width, also,
may agree or disagree. In every agreement we have Har-
mony.

Angular lines are in Harmony when they have one or more
angles in common. The recurrence of a certain angle in
different parts of a composition brings Harmony into the
composition. Designers are very apt to use different angles
when there is no good reason for doing so, when the repeti-
tion of one would be more orderly.
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‘ILLi_q

The four lines in this composition have right angles in com-
mon. To that extent the lines are in Harmony. There is also
a Harmony in the correspondence of tones and of width-
measures in the lines. Considerable Harmony of Attitudes
occurs in the form of parallelisms.

~

These two lines have simply one angle in common, a right
angle, and the angle has the same attitude in both cases. They
differ in other respects.

Fig. 127

S

Fig. 128

In these three lines the only element making for Harmony,
except the same tone and the same width, is found in the
presence in each line of a certain small arc of a circle.
Straightness occurs in two of the lines but not in the third.
There is a Harmony, therefore, between two of the lines from
which the third is excluded. There is, also, a Harmony of
Attitude in these two lines, in certain parallelisms.



BALANCE IN THE COMPOSITION OF LINES

97. Lines balance when in opposite attitudes. We get
Balance in all inversions, whether single or double.

S
L

Here similar lines are drawn in opposite attitudes and we
get Measure and Shape-Balance. In the above case the axis
of balance is vertical. The balance is, therefore, symmetrical.
Symmetrical Balance is obtained by the single inversion of
any line or lines on a vertical axis. Double inversion gives a
Balance of Measures and Shapes on a center. We have no
Symmetry in double inversions. All this has been explained.

—

I

Fig. 130

We have Measure and Shape-Balance on a center in this case.
It is a case of double inversion. It is interesting to turn these
double inversions on their centers, and to observe the very
different effects they produce in different attitudes.
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98. Shapes in order to balance satisfactorily must be drawn
in the same measure, as in Fig. 131 which follows.

N

Fig. 181

()

Fig. 182

Here, in Fig. 182, we have Shape-Harmony without Measure-
Harmony. It might be argued that we have in this case
an illustration of Shape-Balance without Measure-Balance.
Theoretically that is so, but Shape-Balance without Measure-
Balance is never satisfactory. If we want the lines in Fig. 132
to balance we must find the balance-center between them,
and then indicate that center by a‘symmetrical inclosure.
We shall then have a Measure-Balance (occult) without
Shape-Balance.

99. When measures correspond but shapes differ the bal-
- ance-center may be suggested by a symmetrical inclosure or
framing. When that is done the measures become balanced.




Fig. 138

Here we have Measure-Harmony and a Measure-Balance
without Shape-Harmony or Shape-Balance. The two lines
have different shapes but the same measures, lengths and
widths corresponding. The balance-center is found for each
line. See pp. 54, 55. Between the two centers is found the
center, upon which the two lines will balance. This center is
then suggested by a symmetrical inclosure. The balancing
measures in such cases may, of course, be turned upon their
centers, and the axis connecting their centers may be turned
in any direction or attitude, with no loss of equilibrium, so
far as the measures are concerned.

O)
CL

Fig. 134

The Balance of Measures here is just as good as it is in
Fig. 183. The attitudes are changed but not the relation of
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the three balance-centers. The change of shape in the inclos-
ure makes no difference.

100. Measure-Balance without Shape-Harmony or Shape-
Balance is satisfactory only when the balance-center is un-
mistakably indicated or suggested, as in the examples which
I have given.

101. There is another form of Balance which is to be
inferred from what I have said, on page 18, of the Balance
of Directions, but it needs to be particularly considered and
more fully illustrated. I mean a Balance in which direc-
tions or inclinations to the right are counteracted by corre-
sponding or equivalent directions or inclinations to the left.
The idea in its simplest and most obvious form is illustrated
in Fig. 22, on page 18. In that case the lines of inclina-
tion correspond. They do not necessarily correspond except
in the extent of contrast, which may be distributed in various

/

/
Fig. 185

The balance of inclinations in this case is just as good as the
balance in Fig. 22. There is no symmetry as in Fig. 22.
Three lines balance against one. The three lines, however,
show the same extent of contrast as the one. So far as the
inclinations are concerned they will balance in any arrange-
ment which lies well within the field of vision. The eye must
be able to appreciate the fact that a disposition to fall to the
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right is counteracted by a corresponding or equivalent dis-
position to fall to the left.

/

Fig. 136

This arrangement of the inclining lines is just as good as the
arrangement in Fig. 185. The inclinations may be dis-
tributed in any way, provided they counteract one another

/

Fig. 187

In this case I have again changed the composition, and having
suggested the balanc<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>