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Sign Recognition,
Sign Formation



Words or speech, written or spoken, do not appear to play any part
atallin the mechanism of my thought processes. The basic psychic
elements of thought are certain signs and more or less clear
pictures, which can be reproduced and combined “to order.”

ALBERT EINSTEIN



Introduction: Three Themes

1. Disorder-order

“In the beginning,” says the Book of Genesis, “the
earth was without form and void.” For twentieth cen-
tury humans it is difficult to imagine a void, a chaos,
because they have learned that a kind of order appears
to prevail in both the infinitely small and the infinite-
ly large. The understanding that there is no element of
chance around or in us, but that all things, both mind
and matter, follow an ordered pattern, supports the ar-
gument that even the simplest blot or scribble cannot
exist by pure chance or without significance, but rath-
er that the viewer does not clearly recognize the causes,
origins, and occasion of such a “drawing.”

These basic considerations by way of introduction
will make it easier to recognize and judge the origin,
meaning, and statement of given signs in the course of
this study.

On a given empty space — in this case illustrated
by a square defined by lines. which svmbolizes the
concept of “emptiness” (1) — we try to scatter sixteen
dots in a random, accidental manner. The illustration
(2) shows how difficult it is to place the sixteen ele-
ments in such a way that they are situated as though
by chance, without relation to one another, without
evoking a certain structure, a picture, a geometric or
figurative representation.

In contrast to this scattering, it is very easy to
conceive and form a number of figures (3) or
arrangements (4) with the same sixteen dots.

From the recognition of this fact we draw the
paradoxical conclusion that the production of an or-
dered form is easier than the making of a disorder, a
nonform.

17




Sign Recognition, Sign Formation

The reason can be found in the fact that, in our sub-
conscious, we have grown up with the incision and
stamp of primary figures, pictures, and schemata,
which constantly influence our field of vision and our
world of imagination.

It may even be that certain archetypical forms are
inherited, and therefore present from the beginning,
even in the mind of an unborn child. This is a point on
which scientists are not agreed.

2. Remembering a figure

We will preface all considerations of sign production by
a very simple test of pure memory. As the object of the
exercise we choose dice, with the six images that must
have created a pictorial impression in the mind of every
reader. The intensity of the impression of the figure
shown (5) and the strength of feeling that it releases will
vary from one person to another, depending on their
experience in encountering the signs: superﬁmally as
children or deeply as gamblers.

I 6

There are six figures (6) that are familiar to the
dice player, who need neither “decode” nor count
them. Recognition is spontaneous because they
conform to a known pattern, a learned and experi-
enced scheme of thought. A simple displacement of
the dots to unaccustomed positions causes involun-
tary frustration to the viewer.

6
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Introduction: Three Themes

The displaced dot of the figure one (7) immediate-
lv creates uneasiness. The feeling ofthe idea of “center”
(security, stasis) is anchored in the feeling of symmetry.
All symmetrical arrangements are closer to the struc-
ture of our body and therefore more accessible, easier
to understand, in contrast with asymmetry, which
needs rather to be grasped by the mind. The displaced
dot also raises the doubt as to whether it is not perhaps
one half of the familiar figure two.

An alienating figure two (8) is far removed from the
customary diagonal arrangement, which divides the
face of the dice into two equal parts. Here the dots are
not “fixed” but suspended. The association with eyes
in a face is not to be ruled out.

The next figure (9) is not disturbing as a represen-
tation of three, although it is quite different from the
traditional linear arrangement of the three dots on
dice. What appears important to us here is the occur-
rence of an archetypal sign, the triangle, which natu-
rally calls forth completely unaccustomed memo-
ries for the practiced dice player.

In the next figure (10) the archetypal sign of the
rectangle is not found very disturbing as a representa-
tion of four, since the usual form is recognized, only
in this case standing on one corner. It should be
noted here, however, that from the quantity of four
upward, the units normally have to be counted in order
to be recognized. It can therefore be assumed that a
figurative arrangement of the dots, like the rectan-
gle, comes to the aid of instant recognition.

The second example of a disordered figure four (11)
should clarify this point. One glance is no longer e-
nough for recognition of the number (the eyes move
back and forth).

The next figure (12) is difficult to make out as five.
The reaction to “vertical” and “horizontal” is much
quicker than to “diagonal.” The first, instant impres-
sion is always of a cross.

In a completely new arrangement of five (13) the
“horizontal-vertical” style is even more in evidence
and it can also be seen that this figure comes into

19
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Sign Recognition, Sign Formation

conflict with the viewer’s deep-seated concept of the
archetypal sign of the letter T.

The same applies to the next arrangement of dots
(14), where the letter L emerges very clearly. Irritation
is increased by the asymmetry. Counting the dots, one
falls into confusion between the quantities five and
six, in that the lower left dot is counted twice, once
in the vertical row and once in the horizontal. The
dice image of five is disturbed in many ways in this
example and the player will not recall it.

Another arrangement of {ive (15) is also difficult to
recognize. The comparison with the figure six (the
most important, the winner) is so close that a sense of
frustration overcomes all reasoning. Three examples
of changes to the six (16, 17, 18) clearly show that the
fixed memory picture can be wiped out by means
of relatively small displacements.

In the first example of six the triangle form is well
to the fore (16), and in the second example (17) dis-
turbance is caused by marked asymmetry and the
emergence of a triangular dot area. In the third exam-
ple (18) an invisible line joins up the dots to make a
circle. Counting is necessary in each case, though it
is perhaps made somewhat easier in the final exam-
ple through the indication of a hexagon.

The arrangement of dots on the dice is peculiarly
like the coding of computer tape (19). A code is noth-
ing other than a figure that the machine must recog-
nize by comparing it with a programmed matrix that
it has “learned.” The process of recognition in hu-
man beings takes place in exactly the same way.

i)
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Introduction: Three Themes

3. Light and shadow - black and white

We live in an age when there are many ways of con-
verting what is thought into visible form. Throughout
this book we are concerned only with a two-dimensio-
nal expression in the conventional sense of graphic
drawing and communication, simply by placing one-
colored ink on white paper. All other means of com-
munication (audio-visual, cinematic, etc.) have been
deliberately excluded. The object of the exercise is
to concentrate on the essence of pure drawing and to
limit ourselves to that.

The white surface of the paper is taken to be
“empty,” an inactive surface, despite the visible
structures that are present. With the first appear-
ance of a dot, a line, the empty surface is activated. A
part, if only a small part, of the surface is thereby
covered. With this procedure, the emptiness be-
comes white, or light, providing a contrast to the
appearance of black. Light is recognizable only in
comparison with shadow. The actual procedure in
drawing or writing is basically not the addition of
black but the removal of light. The sculptor’s work also
consists essentially of taking something away from
the block of stone and in this manner forming it: the
final sculpture is what remains of the material (20).

Seen in this way, signs acquire a completely differ-
ent value with regard to their capacity to communi-
cate. All the comments that follow are supported by
this duality of “light and shadow,” “black and white.”

21







I. The Elements of a Sign

1. The dot

The dot, or point (German punkt) is, scientifically
speaking, an abstract concept, which indicates with
precise certainty the locality of a junction, a mean-
ing, an intersection, etc. We speak of crossing points,
meeting points, and also sore points, points of fric-
tion, and so on.In graphic terms the dot or point is a
materialized area, recognizable by the human eye. It
is the smallest graphic unit, as it were the “atom” of
every pictorial expression.

A dot seldom appears as an individual element but
generally takes its meaning from a relationship with
another sign, such as the dot on the i, which gives the
vertical line the meaning of a vowel (1); or the geomet-
ric dot in the middle of a circle, which thereby comes
to symbolize the expression of “center” (2).

Bylining up dots to form an area we create a graphic
screen (raster) or tint. The dots are no longer regard-
ed as isolated “atoms” but as a gray effect or the basis
of the reproduction technique for halftone printing (3).

2. The line
a The imaginary line

The viewer draws an imaginary line from one dot to
another. In ancient times, humans drew imaginary
lines between stars as they gazed at the sky and the
pictures thus formed from the constellations made
the signs of the zodiac.

23
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Sign Recognition, Sign Formation

Dots arranged in a straight line at constant inter-
vals are recognized as a line on which one is invited
to write (4).

From the examples of dice patterns we have seen
that the arrangement of three dots can evoke the idea
of a triangle and that the formation of a hexagon of
dots produces the idea of circular movement (5).

With a greater effort ofthe imagination one can also
see a pair of crossed triangles, making the Jewish
symbol of the six-pointed Star of David (6).

From these observations we conclude that the eye
at first draws a line to represent the shortest dis-
tance between two points and is able to visualize
crossovers only on further consideration.

b The line in itself

The prototype “line” is conceived from the start as a
straight line. We take it that a juxtaposition of dots
simulates a line, inviting completion. On this basis
we could say that every linear expression consists
of a dot set into motion. Such is the case, for exam-
ple, when a pencil, of which the point forms a dot
when touching the paper, produces a straight line
through the movement of the drawing hand.

This is an abstract idea, since the drawing of a
straight line without a ruler means taking thought
with regard to the anatomy of the hand and arm.
The spontaneous drawing of a line is conditioned by
the nature of the shoulder, elbow, and wrist joints and
naturally leads to a curvilinear movement (7). Note
here that the drawing of a vertical line does not fol-
low the same laws of motion as the drawing of a
horizontal. The force of gravity will always assist the
human hand to draw a vertical line with more certain-
ty than a horizontal, which for many reasons is
undefinable. We think first of the image of uneven
land (hills, mountains), then of the comparison of
the mainland with the endlessness of the universe,

24



I. The Elements of a Sign

and not least perhaps of the deeply rooted realiza-
tion that the earth is round and that therefore a
straight horizontal line has no theoretical existence.
Stonemasons, bricklayers, and architects know for
certain that the only fixed straight line is provided by
the plumb line, from which all other dimensional
measurements can be derived and established (8).

¢ Horizontal and vertical

Humans have always moved on the horizontal plane.
For this reason their optical capacity is mainly direct-
ed laterally, to take in the principal danger zones. As
a result of age-old inherited exertions we find that
our field of vision is much more extensive in the
horizontal dimension than in the vertical (9).

We also know that, by comparison, the field of vision
of fish and birds makes no differentiation between
horizontal and vertical, since their movements and
perceptions of danger are not only on the horizontal
level but take in all directions in the air or water (10).

From these observations it clearly follows that
the optical behavior of humankind is severely restrict-
ed. The estimation of a horizontal measurement bears
no relation to that of a vertical. For example, we find a
300-meter tower to be enormously high, although 300
metresalongthestreetisseenasatrifling distance (11).

Human movement is almost exclusively horizon-
tal, so we appreciate the horizontal quite differently
fromthe vertical. The horizontalis a concrete dimension
which can be dominated, controlled, and paced out.
The earth appears flat and the theoretical horizontal
isan existing concept. In contrast, everything that falls
on this earth follows a vertical movement and is there-
fore something that happens, without active human
participation (e.g., lightning, rain, sunbeams), rather
than is (12).

It is necessary to emphasize here the extent to
which horizontal and vertical movements can produce
quite different subconscious reactions.

25
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Sign Recognition, Sign Formation

Humans like to compare themselves with the vert-
ical, the active element on a given plane and the symbol
of living existence, which grows upward (13).

The horizontal is given: the vertical has to be made.
Humans are accustomed to comparing their activity
with passivity, and in the same sense a vertical exists
only by comparison with a given horizontal. When
learning to write, we place the letters on preprint-
ed horizontal lines (14).

d The oblique line

In contrast to the certainty and precision with which
a vertical is recognized, we find a certain question-
ableairofuncertainty abouttheoblique. An oblique po-
sition cannot be grasped with certainty, except perhaps
in the case of the 45° angle, which can be judged by eye
with a certain precision as the position halfway be-
tween horizontal and vertical (15).

The position of clock hands can be taken as an
example, in connection with the division of the hours
of the day. The most important position is given to
the vertical, since the sun’s position is at the zenith
at midday, towards which it rises and from which it
sets. In telling the time we can appreciate how sensi-
tive the eye is to the constantly changing angle between
the clock hands, even on dials without numbers, where
the marking of the vertical and horizontal positions
nevertheless remains indispensable (16).

The following points need to be made: an oblique
line is always judged in relation to the nearest horizon-
tal or vertical. The more an oblique line approaches
or departs from one or the other of these (i.e., devi-
ates from the ideal angle of 45°), the more its expres-
sion changes. The closer it approaches to the horizon-
tal, the stronger is the impression of lifting (17), while
a closer approach to the vertical strengthens the
impression of falling (18).

Our custom of reading from left to right influences
our judgment of an oblique line. One which runs from

26




1. The Elements of a Sign

lower left to upper right gives the impression of
“climbing” (19); the reverse, from upper left to lower
right, indicates a “departure” (20).

e The curve

The vault of the sky and the terrestrial globe are the
origins of the concept of the circle in the life of hu-
mans, who are aware of the vault and pass their
lives within the circle (21). This feeling of the circle
leads to a concept of eternity: sun and stars “turn” over
humankind, who have always observed them. When
humans look at the sky, from whatever point, they
always find themselves to be in the center of a circle.
Their proper place is always central and the human
constellation is unavoidably egocentric. Wherever
they go, humans take their center with them. It is for
this reason that a circular curve gives the viewer a
quite different feeling from the strict straight line.

In graphic expression there are two basically differ-
ent kinds of curved lines, one derived from precise
geometry (22) and the other the result of a spontane-
ous movement of the artist’s hand (23).

The present study, which in accordance with its
definition must “organize graphically,” cannot con-
cern itself with the pure, spontaneous expression of
movement, although we are well aware that behind
every geometrically based graphic concept there is
a spontaneous impulse in the artist’s intuition; or in
other words, the graphic artist puts ideas into prac-
tice through the application of geometry.

It is clear that the ideal curved line is drawn with
the aid of the compasses. A complete circle and seg-
ments of its circumference are dependent on a given
invisible radius, whose presence enables the curved
line to give rise to a feeling of precision and the pres-
ence of an invisible center (24).

In the oval curve, the radius becomes a movable
vector and here, too, there is the feeling of an invisible
regularity (25).
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Sign Recognition, Sign Formation

Curves with constant radius, i.e., circles or seg-
ments of circles, produce only a primary expression,
whereas curves with changeable radius (logarithmic
curves) yield unlimited possibilities of expression.

All forms, of whatever nature, from the arabesque
to the spontaneous freehand sketch, could in theory
be divided up and reduced to geometric elements, even
if minimal (26).

3. Relations between lines

a The manual movements of drawing lines

Some observations on the anatomy of the hand must
precede the explanations given in this section. It is very
significant that we speak of “drawing” a line, since the
musculature of the hand is such that the movement of
“drawing” (i.e., “pulling”) a line (27) can be carried out
more easily than a “pushing” movement.

If we check this observation against the rapid draw-
ing of a simple cross on paper, we find that the
vertical is naturally drawn from top to bottom and
the horizontal from left to right (assuming right-
handedness). No particular effort is required to make
a horizontal and a vertical intersect each other at any
point (28) — unless, of course, the point of intersection
has to denote a specific mathematical location. The
ease of drawing a cross has the consequence that it is
the most widely used sign of all. It is used for mark-
ing, counting, signing and even for oath taking.

lLet us consider a second kind of connection: a
vertical line that touches a horizontal one at its ex-
treme point (29). Here we notice two factors: First, we
see that in principle the drafter does not lift away the
pencil in order to draw the two lines, so that an
abrupt halt and change of direction must be carried
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I. The Elements of a Sign

out, taking account of the nature of the angle, which
will be sharp or rounded off to a greater or lesser
extent. Second, it can be seen from the next figure (30)
that the first two angles are easier to draw than the
second two, since the former pair are made with
logically sequential movements, while the latter
each require one pulling and one pushing movement
of the hand.

The third connection between two lines consists
of a T-shaped junction or “touching,” which we may
call “welding,” where the end of one stroke touches
the other line at any desired point (31). Analysis of
the hand movement required shows a completely dif-
ferent approach: the point of connection forming the T
calls for higher “tactile concentration™ and a lifting of
the hand in order to set it down again at a given point.

These reflections based on anatomical and physical
conditions provide the necessary objectivity for a
consideration of the three signs with regard to their
morphology (the study of forms). Although all three
are built from the same basic elements, a vertical and
a horizontal, each has its own original power of
expression.

The analysis of the cross as a prototype sign will
follow later. At this point we may simply note that the
appearance of a cross does not call forth any memory
of an “object™ (32).

In the angle sign the two basic elements have the
tendency to unite in a movement in which one already
senses the beginning of the definition of an area. For
this reason the sign has a less absolute character than
the cross and is rather the beginning of a drawing to be
completed (33).

The T-sign, because of its point of contact, awakens
the memory of “construction,” also “balance” (34).

Thus these reflections lead to the conclusion that
the three forms of connection - cross, angle and “weld-
ing” — are completely different from one another and
cannot be united.
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b Alignment and rhythm

Two parallel lines do not make a sign but rather
express an order of counting, an expression that is
strengthened further by the addition of a third line
(35). A larger number of closely set parallel lines
produces the graphic effect of the materialization of
an area (36), a system thatisalso known as “hatching.”

This kind of alignment, repeated at regularintervals,
allows the visualization of a concept of “rhythm” (37).
The basic stroke becomes a “signal” for a measurement
that does not necessarily “have equal intervals. By
varying the lengths of the strokes, an alignment of
this kind can be made to evoke an image of musical
time (38).

These considerations naturally draw us away from
the sign as such into the field of applied art, where
linear repetitions are used for the representation of
frameworks, friezes, textiles, etc.

¢ Proximity

The expression of grouped signs or sign elements
depends on the intervening space that connects or
separates them. Sign elements standing close to one
another are seen together as a whole, in contrast to
those with wide spaces, which are understood as sep-
arations. A familiar example is the difference between
letterspacing and word spacing in print. The word
spaces must be distinctly larger in order to allow the
groups of letters to stand out as self-contained words
(39).

Equal intervals in a row of vertical lines allow the
space between the “bars” to be seen as a continuous
background, but as soon as pairs of lines draw closer
to one another the uniformity of the background
disappears. The smaller spaces stand out and are
“materialized” by their proximity. In other words, the
viewer sees a lattice of six bars in the first example
and a fence of three posts in the second (40).
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A further example shows clearly that distance is
seen as something spatial and proximity as the
representation of something objective. In the first ex-
ample four straight lines cross at their center with
equal intervals, producing the image of a wheel. In the
second exammple the lines have been displaced so that
the intervening spaces are different. The closeness
oftwolines produces the impression of a wheel, where-
as the wider spaces are more strongly felt as inter-
vals. The second sign is therefore less of a wheel,
much more of a cross (41).

4. The morphology of signs
a The “geography” of perception

We take it that the viewers of a sign not only take a
certain standpoint but also occupy a geographical
position in relation to the sign itself. In the case of a
square, they will regard themselves as being either
inside (42) or outside it (43). Within the space, con-
cepts such as floor, walls, and corners are perceived.
Seen from the outside, an object such as a cube or a
window is perceived.

b Symmetry and asymmetry

When humans regard any object (in our case a sign)
they first seek to take up a firm position with regard
to their underlying terms of reference. In most cases
this position will be symmetrical: horizontal (level)
and vertical (gravitational). This approach is certain-
ly connected with the fact that the human body is out-
wardly symmetrical. (The passage of time in which
humans are situated from moment to momnent is al-
so perceived as syminetrical: backward = the past, for-
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wards = the future, with humans in the present, the
center, the here and now.) We feel soothed and reassu-
red when we see a symmetrical figure or construction,
although we know that its interior is asymmetrically
arranged for functional reasons. A symmetrically built
castle (44) is almost certain to be divided asymmetri-
cally in its interior. The only exceptions are perhaps
churches, theaters and cinemas, which have a central
function.

It must be emphasized that the human is constant-
ly faced with the opposition between an external
symmetry and the asyminetrical functioning of the
body’s interior (45). The heart does not beat in the
middle of the body, the person works with the right
hand, and in modern life the driver must learn to
steer a car on one side of the road with a wheel on
the other side of the car. The question eventually
arises: Has humankind become centerless?

The sequence of written language in the West is a-
symmetrical. We read from left to right, in a given
course of time: beginning to end. Some of the twenty-
six letters used are designed symmetrically and some
asymmetrically (46). When reading or writing capital
letters we are no longer aware that A and O have sym-
metrical forms while B, C, and D are asymmetrical.
(Curiously enough, all the vowels except E are
symmetrical: ATOUY.)

We know that the Phoenicians and even the early
Greeks wrote in a symmetrical way, with lines read-
ing alternately from left to right and from right to left
(the same movement as that of a farmer ploughing a
field) (47). The letters therefore had to be “turned a-
round” anew on each line, with the result that asym-
metrical letters were written to face both ways. In the
course of time this procedure became incompatible
withthe forms of the letters, which were impressed into
the human mind as archetypes, since two basic forms
had to be “programmed.” This circumstance led to
the asymmetrical development of reading and writ-
ing, with lines always beginning at the left and being
read from left to right (48). (This break with tradition
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occurred around 650 B.c. in the Greek and Etruscan
cultures.) For this reason we are now strongly influ-
enced, when looking at a sign, by the innate sense of
direction from left to right. (Different conventions
influence Hebrew, read from right to left, and Chinese,
read from top to bottom.)

In contrastto this acceptance of asymmetric written
charactersitcan be seenthatisolated signs, proprietary
symbols and coats of arms (49), and above all signals
(50)areinthe firstinstance recognized and understood
symmetrically. This does not mean that a signal must
necessarily be designed symmetrically for clarity and
precision, butthatit should be placed on a symmetrical
background (shield), because a shield is viewed cen-
trally. Written and printed characters, on the other
hand, follow a completely different asymmetrical law.

We will consider the deeper sense of symmetry in
symbols in Part 3.

¢ Morphological Table 1

The viewer’s attitude toward a figure is very complex.
In order to understand the procedure of taking in
the meaning it is necessary to begin with a diagram
with simple divisions, offering the best chances of
comprehending the origin of the procedure. For this
reason the first morphological table has been formed
of only one square containing a cross, in order to avoid
all “parasitic” or “anecdotal” influences.

The diagram figures are built up from three verti-
cal and three horizontal lines, which, when super-
imposed, alternately touch, cross, and supplement one
another (51). Mathematically, 49 variants (7 x 7) can
be produced with these six strokes. We call this pro-
cedure the completion of a program, seeking out all the
possibilities contained in a given structure.

Looking at Table 1, the reader first recognizes
that the very simple signs begin at the top left with
Al, condensing toward the lower right, to end with
the completed sign G7.
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In the center of the page is the cross D4, the un-
equivocal meeting of the vertical with the horizontal.
This central position provides the crossing point or
point of separation from which the four points of the
compass proceed. The cross is the most abstract sign
and encloses the smallest area, since it has no interior.
The angles are not seen as the corners of a space
because the crossing of the lines does not call forth the
image of a “corner.” Crossing means “crossing out”
rather than “drawing.”

The square, C3, appearsastheexact opposite of the
cross. When one looks at the whole page, the square
stands out strongly; its inner area appears whiter; the
enclosed space is of active importance, encapsulated
from the page. Most viewers of a closed square like to
identify with it: the square is the primitive expression
of the object, the property, the dwelling.

From these first two observations we conclude that
signs with unenclosed areas tend to evoke abstract
perceptions, while enclosed areas awaken memories of
objects.

As typical illustrations of this point, a piece of
furniture is at once spontaneously recognized in C5, a
symbol for some kind of construction in C7, curtains in
G3, and awindow in G7. In figure C6 one recognizes
a container for liquid. In most cases a free line can
be seen as figurative only when it occurs in connec-
tion with an enclosed object. It is then recognized as a
thin, strokelike object: table legs in C5 or glass panels
in C6. With a greater stretch of the imagination, E6
could betakento show a downward-swimming fish, its
body represented by the closed square and its thin
fins by the outward running lines.

Returning to the unenclosed signs with a more
abstract expression, the following observations may
be made: human zones of feeling can be divided into
two concepts by means of this simple experiment
above-below and left-right.

Sign C1 arouses the feeling of protection, while C2
is rather felt to be a trap or pitfall. Screening from
above is of vital importance for people in northern
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climates, protecting them from rain and cold, but for
someone from a hot climate D5 might mean shade
and wind = coolness. In the same sector of “above
and below” it can also be found that sign D1 is regard-
ed as an expression of hanging down and D2 as one
of growing and standing up. Sign D3 is perceived as
a pillar, a support, a pair of scales, even as a symbol
of law.

The feeling of left-right is mainly one of the West-
ern world, where the movement is made customary
by the teaching of writing from left to right. This feeling
is rooted in us and strongly influences our way of
seeing. Let us consider, as the clearest example, the
sign A4, which undoubtedly means “start” or “begin-
ning,” while B4 is “destination” or “arrival.” In a more
developed way, A1l could therefore be experienced
as “give” (command) and its opposite, B2, as “expect”
(obey). In figure B6 we can very easily imagine a
ship’s rudder, and figure A5 is recognizable as a flag,
blown by the wind from left to right. Figure B5 is
recognized more easily as a hand-held banner being
moved from left to right.

The most important point to be recognized in Table
1 is, however, that when a sign image resembles a
letter of the alphabet it is difficult to see it as anything
else. The most striking example of this effect is figure
A7, which without doubt can only represent an E.
Beside it, figure B7 could perhaps be recognized as a
flying swallow. From this we conclude that all signs
with a form approaching that of a letter are more
difficult to register as pictures, because they are al-
ready present in the viewer’s subconscious as let-
ters and practically exclude any other interpretation.

The last sign in the table, G7. can be accepted in
theintellectual sense as meaning the full, the complete,
but not in its graphic expression. One may well know
that a multitude of objects, animals, signs, and letters
are contained in it, but can extract them only with
difficulty. The completely enclosed nature of the
square and the absolute symmetry of the cross have
covered over the images.
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I. The Elements of a Sign

Figure G6 could be regarded as an anecdotal
illustration of this form of “coding” in such a consoli-
dated sign. Among other objects, it “conceals” the
fish of figure E6 in the water tank of C6. Alchemical,
cabalistic, and many other symbol-laden signs, in-
cluding those of medieval masons, consisted of such
quasi-pictorial symbols, whose key was known only
to the initiated.

We will return to the subject of coded symbols in
Part 3.

So far as the theoretical expression of this sign is
concerned, there is another interesting aspect that
has not yet been analyzed: the division or subdivision
of an area. An exactly surrounded area is divided into
new interiors by lines drawn in and “welded” to the
sides, giving it a completely new effect: the original
strength ofimpression of the white square is disturbed.
The meaning of the inner lines can nolonger be de-
fined figuratively. Their role has become that of “di-
vision,” since the cross strokes border the right and left,
upper, and lower squares (52). From the graphic point
of view it is of great importance to know whether a
line is given the role of drawing or dividing.

In this analysis, the meaning of “welding” comes
out very strongly. The “unwelded” cross (53) invol-
untarily loses the expression of the dividing stroke.
Even where the lines are drawn out beyond the frame
(54), although the cross still divides the square, the
latter still keeps its autonomous character, because
the visible ends of the lines allow both figures to appear
in full
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d Morphological Table 2

In order to simplify the exposition of the rules as far
as possible, we have kept to the same basic signs in
Table 2, only allowing the lines to be broken off in the
center at their “welding points.” By this means the
number of possible new figuresis greatly increased and
only a selection of typical groups is shown in the table.

Row A consists of completely enclosed signs, and it
should be noted that each figure recalls something
of architecture, planning, division, or organization.
The last figure in the row, A7, where the two elements
touch at a crossing point, forms an exception. We find
the same kind of form in the figure 8, in the sign for
“infinite” (55) and in the hourglass sign (56).

Rows B, C, and D consist only of open signs, where
the beginnings and ends of the lines are visible. In row
B the figures are made by the meandering of a single
line, while in row C each figure is made of two lines,
which cross over and give an open, radiating expres-
sion with the visible stroke endings. In row D, all the
signs consist of “welded” elements. In E there are both
closed and open elements: the enclosed areas have
no dividing lines and only the last sign, E7, has a
cross. The presence of enclosed areas again gives
these figures strong reminders of objects: conductor’s
desk, rudders, pipe, frog, etc.

In row F there are no connections between the
strokes, so the figures are not strictly speaking signs,
but, through measured alignment, they become
rhythmical expressions, particularly the first four. The
last three give more of an indication of movement
instructions in the functional or technical sense.

In the final row, G, the resemblance to letters is so
strong that the line is involuntarily read, above all
because the seven signs form the word GESUCHT
(SOUGHT), of which the outline is familiar to the
German reader. No thought is given to the lack of
rounding in the letters G, S, U, and C: it is not even
missed.
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5. Sign topology

There is a mathematical theory for the geometrical
calculation of surfaces and volumes that divides bo-
dies of all kinds and forms into groups.

A body with a surface that could be stretched out to
form a continuous surface is classified in group zero.
Seeninthis way, all cubes, spheres, and balls or apples
belong to group zero. Even a wine glass, which has a
continuous surface, whether concave or convex, be-
longs to this group (57a, b).
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On the other hand a hoop or a cup with a handle
does not belong to the continuous surface group,
since it is disrupted by a hole, which makes its math-
ematical calculation much more complicated. Bodies
with one disruption of their surface (one hole) are
classified in topological group one (57¢, d). Bodies
with two or more surface disruptions are classified in
groups two, three, through n (57e, f).

Our attempt to establish a similar theory for graph-
ic signs, though they are only two-dimensional, classi-
fies signs that do not enclose an interior form in group
zero. The prototype of this class would be the cross,
and it includes all the signs in rows B, C, D, F, and G
of our morphological Table 2. Group one includes all
signs with one enclosed area, as in row E. Other, more
complex signs as in row A are classified in groups
two, three, through n.

Itisofinterestto examine the letters of the alphabet
according to these criteria. We find that most upper-
and lowercase letters in printing typefaces belong
to group zero, as they have no enclosed forms. Only
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five upper- and five lowercase letters belong to
group one, and only capital B and the common form
of lowercase g belong to group two.

From this we may draw the conclusion that al-
phabetical characters have become more and more
abstracted, i.e., opened, from the former figurative
signs (e.g., hieroglyphics) in order to connect more
closely with the writing stock (parchment, paper, etc.).
Inthis procedure, nottoomany white areas areisolated,
but words, lines, and cages are “written” (filled in) with
individual signs’ remaining subordinate, so as not to
interrupt the literary flow of thought.

The word MOBILE (58) serves to illustrate this
point, as it contains examples of each group: MILE in
group zero, O in group one, and B in group two. The O
and B form “islands,” and the other letters connect
with the outside area. It would be quite wrong, how-
ever, to use this theoryin an attemptto open the closed-
form letters, since the differentiation of expression
serves to enhance legibility. Nevertheless, the letter-
ing artist often finds attractive opportunities of open-
ing closed forms in certain kinds of work (59).

In the Greek alphabet, which incidentally has far
fewer enclosed forms, we find the very beautiful letter
omega Q.

In modern typeface production the outlines of
the type drawings are digitized, which means that
their forms are divided up into coordination points. In
the process of typesetting, these quanta are called up
from storageinordertoreconstitute the sign concerned.
For this purpose it is absolutely essential, when the
letter belongs to group one or n, to tell the computer
whether the outline is of the inner or outer kind (60).

Returning to the general group of signs, it should
be noted that the simplicity or complexity of a figure
does not necessarily depend on the topographical
classification given here. For example, a very com-
plex maze can be laid out as a specimen of a topologi-
cal sign of group zero. The basic conditions for this
are the avoidance of crossings and the retention of
visible beginning and ending to the line (61).
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[1. The Basic Signs

It appears from archaeological evidence that human-
kind has an innate feeling for geometry. Traces of
primary signs of the same form are found in many
regions of the earth, and it may be assumed that they
expressed similar meanings for the most varied rac-
es at widely different times.

This survey is deliberately restricted to a small
number of characteristic figures: the square, triangle,
and circle among the closed figures; the cross and
arrow among the open ones

1. The square

In studying morphological Table 1 we have already
recognized the primary characteristics of this sign:
a symbolic object, boundaried property, also a dwell-
ing place with the feeling of floor, ceiling, walls, pro-
tection, etc. (1).

In the prehistoric sense it meant the earth’s surface,
at the same time indicating the four points of the
compass. In the Chinese world of symbols, the four
corners represented the outermost points of the earth.

As soon as the square becomes an oblong it loses its
neutral, symbolic character. The viewer immediately
looks for the intention of the difference between length
and breadth. An oblongisrecognized as such solong as
one dimension is not less than half the other (2), at
which point two squares are formed by a central
dividing line. Oblongs with a greater difference be-
tween the sides begin to be felt as beams or pillars (3).

With the square standing on its corner (4) we
come into the field of oblique lines. The view of this
sign is disquieting, and its position on its point indi-
cates a certain intention, which is why this form is
used as the ideal background for traffic signs, especially
in the United States.
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2. The triangle

Before going into detail concerning the triangle, we
enter the field of Gestalt psychology for a brief expla-
nation of Rubin’s experiment, which indicates that
human attention is primarily attracted by vertical
and horizontal movements. The first illustration (5)
shows that the area marked with radii is immediate-
ly seen as a cross, standing over the disk marked
with circles. On the other hand, the second illustration
(6) gives rise to a marked doubt about the relative im-
portance of the oblique cross and the circled back-
ground. It can therefore be said with absolute certainty
that the human eye first seeks out the vertical and the
horizontal. If neither of these dimensions is present,
the viewer will try to imagine them in order to “place”
the sign, which will be interpreted in relation to the
person’s physiological position, in terms of vertical
(force of gravity) and horizontal (standing level).

It is therefore not surprising that the expression of
a triangle is always first judged in relation to a vertical
or a horizontal. In a square standing on its corner, the
triangular form is already present, since the sign is
bisected vertically or horizontally in the viewer’s
subconscious (7).

If we place the triangle vertically on its apex, it
obtains a direction-giving character, with movement
transferred from the vertical to the horizontal (8). The
simple triangle is therefore much used as a direction
sign, which succeeds so long as the directions are
horizontal, left or right. Where the required direction
is up, down, or even oblique, this form of direction
sign can cause confusion (see description in Section
4, The arrow).

Triangles with a horizontal side (9, 10) form ideal
backgrounds for signals (road signs, etc.) because of
their symmetry. The triangle with horizontal base
(9) conveys an impression of stability and perma-
nence, like a pyramid. It is also the symbol for the
expression “wait,” rather like a mountain, whose only
active function is to suffer erosion.
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The reversed triangle, on the other hand, standing
on its apex (10), has a much more active character. It
is the symbol of a tool, an action, also of scales. The
positioning is felt as a limitation in the long run (one
cannot stand on one foot for long).

The first signis a friendly symbol; the second rather
tends to produce a reaction of alarm. The upward-
pointing triangle also reminds us of the shape of a
roof. It would be interesting for an architect to consid-
er why an attic room with sloping ceiling (11) has such
an intimate effect. There are certainly some psy-
chological reasons. The right-angled upper line of a
cubic room has something disquieting about it, where-
as a broken upper angle gives rise to a feeling of the
intimate rounding of security.

3. The circle

Modern humans probably have a more spontaneous
relationship with the straight line than with the curve.
Daily encounters with level ground and with all kinds
of constructions are primarily based on the two princi-
ples of horizontal and vertical. We appreciate rounded
forms with the senses rather than the mind. It should,
however, be noted that there is a tendency to turn to
softer and more humanistic forms in furniture and
building - also in the aerodynamic forms of transport
in aircraft, cars, etc. There is an effort to habituate
humans to a new expression of their environment, but
only the future will tell whether it makes them feel more
free and secure or, on the contrary, more restricted.

In the circle, the viewer encounters the line with
eternal recurrence, neither beginning nor ending, and
going around an invisible but very precise centre. This
compares with the idea of the course of time, which
comes from nowhere and has no end.

For primitive humans, the circle was certainly of
strong symbolic importance due to its association with
sun, moon, and stars. Today, it is still associated with
wheels and gears of every kind. Without the ability to
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travel, modern life on the ever-widening area of our
daily world would be hardly imaginable. We will there-
fore use the circle form to establish some differentia-
tion in the psychological effect on the viewer.

Looking at a circle immediately calls forth the mem-
ory of some known object. The order in which the
objects “appear” differs from one person to another.
The sequence of objects that a person names on
regarding a circle would make an interesting test. Here
are some memories of objects seen. First are those in
which the idea of volume is not necessarily recognized
or looked for: sun, moon, discus (12a). With a greater
effort of the imagination, calling up spherical volume,
one is reminded of a ball or balloon (12b). Only later
does the idea of the invisible center emerge, calling up
a wheel, spinning top, or record (12c¢). It must be
emphasized here that the invention of the wheel was
of such importance to humankind as to implant its
optical image strongly within us.

L0

It is understandable that a sign describes something
material but it is also possible that the viewer of a
circular form may have an opposite reaction and see
the material, not within the circle but outside it, so
that the image of a round hole may appear (12d).

It may also be the case that the line itself is recog-
nized as the material, giving rise to the image of a hoop

(12e) with which we played as children.

OO @I

13a

12a b

The feelings are addressed more strongly by the
circle than by any other sign. Depending on their

46



1. The Basic Signs

character, the viewers will place themselves either
inside or outside the circle.

The feeling of being inside the circle can perhaps
be interpreted as an impulse toward the center (13a)
or a search for a mysterious unity of life. In the oppo-
site sense, an active life radiates from the invisible
center outward. to the circumference (13b). We find
thesaine process at a given stage of growth, when new
life develops from the egg. Enclosure becomes dis-
quieting and is felt as claustrophobia. )

These two feelings can also be experienced at the
same time (13c¢), in which case one could speak of the
pulsation of life within given zones, like the beating
of the heart.

The circle can also be a protection from outside
influences (13d). Here, too, we are reminded of the
idea of the life-preserving eggshell. In psychology, the
con-cept of the cover or wrapping is of the greatest
import-ance. The infant leaving its mother’s womb
carries feelings of both protection and the vital breakout
to independence. Our ambivalent feelings toward an
opening are well known: feelings of pressure and
anxiety mixed with those of security and protection.
The natural circle of life is closed in this way: in the
mysterious leaving of the place of security at birth and
in the no less mysterious sexual drive, which urges
humans to plant the seed of new life in the same place.

Standing outside the circle, we are reminded of the
sun (13e), the indispensable life giver with its beams
radiating from the circular form, and of the moon,
which illuminates the night through reflection.

Since the invention of the wheel, the circle has also
become a symbol of movement throughout human
history. The movement is not that of an arrow, which
flies through space, but more indirect, as a wheel by
moving allows itself and the vehicle above it to move.

The eye itself has a muscular reaction in following
the circular movement of the wheel (14). The feeling of
“traveling, rolling” that one has in viewing it is
triggered by the eye muscles. The fact that the circle
has neither beginning nor end gives this circular
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movement a certain feeling of insecurity (shade of
panic), associated with the fact of the eternal recur-
rence. The direction of rotation is influenced by the
movement of clock hands (15). Why do the hands of
our clocks turnin this direction? On a sundial, the sign
for midday is at the bottom, because the pointer casts
its shadow downward, the morning hours being in-
dicated on the left and the afternoon hours on the right.
The arrangement of numbers on our clock dials is per-
haps influenced by our custom of reading from left to
right. This supposition can be supported by the fact
that the Jews, who read Hebrew from right to left,
possess some clocks thatread “counterclockwise” (16).

4. The arrow

17

When two oblique lines come together to form an
angle, the expression of a movement or direction is
produced in some form. Angles pointing to right or
left (17) have a stronger movement than those point-
ing up or down, for the obvious reason that human
18 movement is normally on a level. (Only in elevators
does the vertically placed arrow obtain a clear ex-
pression of movement up and down.)
Mathematicians need the angle sign for the
expression of “greater than” and “less than” (18). This
concept is more difficult to grasp optically, but it
shows that the inner area enclosed is subconscious-
ly grasped, while only in second place is the expression
of the line itself consciously and deliberately “seen.”

7
e
i -~
- > — —c
S plee
b\ c d

e

tttt

9a

The expression of the angle sign as a direction
pointer alters considerably with the degree of the
angle. One that is greater than 45° is seen rather as
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a resistance against an oncoming force, such as a
dam (19a). A 45° angle sign is recognized as a mov-
ing sign, but only with slow and difficult movement,
like a snow plough (19b). At about 30° the angle sign
can be compared to an earth plough (19¢). Only from
about 20° downward does the angle sign become an
arrow (19d). Theinner areais small and less visible; the
sharp point produces a reaction of danger, against
which viewers must protect themselves. The angle sign
has become a weapon.

In the formal arrow sign (19e), i.e., an angle with a
central stroke, lengthened out, the inner areas are
exaggerated and doubled by the division.

Thissignis certainly one of the earliest to have been
used by humans, being closely associated with the
problem of “survival” (hunting) or “injury” and pro-
tection from injury: a matter of life and death. The
arrow sign awakens feelings of aggression and anxie-
ty, both of which are basic to our psychological make-
up and to our existence as a whole.

The arrow sign is taken in two stages: as the
flying weapon with the arrival of the wounding point
and the barbs holding it into the flesh.

The addition of a vertical line (20) gives even clear-
er expression to the concepts of firing and striking.

Where the arrow shaft line is not straight but takes
on a curved form (21), the idea of “weapon” is changed
into a signal: turn left or right, go around a traffic
island, etc.

We will consider the symbolic expression of the
arrow in more detail in Part 3.

5. The cross

We would like to call the cross the “sign of signs.”
The crossing point of the two lines, as already men-
tioned, has something that is abstract and invisible but
so precise that mathematicians, architects, geogra-
phers, and geologists make constant use of it to indi-
cate the exact position of a point (22).
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Curiously enough, mathematics has chosen this
sign to mean “plus.” One wonders why a vertical stroke
could notbe used toindicate plus, as a horizontal stroke
means minus. The reason is probably that the vertical
stroke gives the primitive figure 1 (a notch or scratch)
and is therefore no longer available for a more complex
expression such as “add.”

At this point, an interesting ethnological note
may be made: the Eskimos have a very marked sense
of the horizontal but the use of the vertical is almost
unknown to them. Perhaps the reason lies in the
construction of the igloo (23), for which the plumb
line is not needed. In their script, a vertical stroke
means “ice,” perhaps in association with the vertical
movement of breaking or cutting blocks of ice.

The “plus” sign does not awaken any feelings in
the viewer, but as soon as one arm or the other is
slightly lengthened, the sign loses its plainness and
makes way for psychological reactions. The most strik-
ing alteration is made by lengthening the vertical
downward (24). In this way the sign of the Christian
faith immediately appears. The presence of this
sign has deeply marked the whole Western world
for nearly 2000 years. We will return to the numer-
ous modifications and alterations of the Christian
cross in Chapter II (on symbol signs). Here it need
only be pointed out that the proportions of the raised
horizontal correspond to the human body (as the
whole figure of the crucified Christ), which certainly
accounts for its deep symbolical significance.

To show howirritating and strange a distorted cross
appears to us, we need only bring the cross piece below
the center (cross of St Peter, who was crucified head
downward).

The diagonal cross has a basically different mean-
ing. Mathematicians use it as the multiplication
sign. The X-shaped cross can stand for a signature
and also be used for deletion or reference marking.
Not least, it can represent the protective gesture of
crossed arms over the head.

As soon as the angle of the two strokes is reduced
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from 45° a new expression comes about: the hu-
man figure appears, with arms and legs, in a stand-
ing (26a) or lying (26b) position. The sign has a
gesturing expression particularly when it is stand-
ing “on one leg,” but one also recognizes concepts
such as deletion, signal, and barrier (26c).

X <
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The sign loses its abstract character still more
with a displacement of its crossing point. The different
inner spaces arouse ideas such as “open at the top”
for container or glass (26d) or “open at the bottom”
for tent or shelter (26e).

The normal cross or plus sign is the absolute em-
bodiment of symmetry. The four right-angled inner
spaces (27) located around a central point fix the
sign to the paper so strongly that any idea of move-
ment or rotation is impossible. As a contrast, it can be
seen that when the verticals are made oblique, the
inner spaces change to acute and obtuse angles (28),
giving an expression of dynamism. The two concepts
of static and dynamic refer to the vertical stance of
the standing man (29) and the position of the for-
ward (or left to right) walking or running person (30).

The basic differences of these expressions are
particularly familiar to typographers. Normal letters
are upright (31), whereas italic is used for emphasis
(32) and often for the citation of a “spoken” text. The
fact that italics “slope forward” is related to our cus-
tom of reading from left to right, once again in connec-
tion with the running person.

An anecdotal example of this theme is a sketch of
a racing car, to which the artist has given oval, ob-
lique wheels to emphasize the idea of speed (33).
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[II. Joining Signs Together

There is not a very large number of basic, elementary
signs. It is also very difficult to establish from which
point a sign is to be regarded as lapidary or fully
formed. In special cases it could be said, for example,
that an arrow consists of three straight lines and a
square of two angle signs or four straight lines. Basi-
cally, this consideration is of only secondary impor-
tance in the present connection.

Our starting point is rather that a sign is to be
regarded as having an independent existence when
its visual meaning is absolutely unequivocal. This is
the case when a square is seen and understood as a
square and not as four straight lines, and a cross as a
cross, not a horizontal stroke divided by a vertical one.
The intersection of the two lines should make it
impossible to miss the totality of the cross.

This preamble serves mainly as a basis for the fol-
lowing description of the laws of assembling various
signs.

The combining of signs, apartfromits purely graph-
ic aspects, also creates a mental, philosophical, or
“alchemical” impression. If, for example, a cross and
a circle are combined, a wide field of symbolic ex-
pression is opened up to the mind. We will constantly
come across this aspect of the signs becoming lan-
guage, through juxtaposition and combination, in
Parts 2 and 3 of this work, but our first concern at
present is the purely aesthetic effect of the graphic
combination of signs on the viewer.

1. Relations between signs of the same form
Two adjacent circles are seen as a pair sign when

the area between them is at least as great as their
inner areas (1).
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This question of the space between signs is one of

the most important aspects of typeface quality. The

l ) ‘ layperson does not realize how finely the spaces be-

tween letters (2) must be specified by the manufac-

2 turer so that reading can proceed undisturbed in the
printed word or sentence.

Just as letters are formed into a word image by

being brought together, so complete signs are formed,

/ \ from a certain distancing, through the coming togeth-

/\ er of individual sign elements (3). Complete connec-

et tion is naturally obtained through touching (4), cross-

ing over or complete overlapping.

As a first example, let us consider two touching
circles, first in a horizontal alignment (5a). This con-
nection expresses a condition of equality. In its com-
plexity it could be the sign for friendship or brother-
hood. Two circles arranged vertically (5b) evoke the
idea of a hierarchy, with upper and lower; the effect
of the sign is of a rather precarious balance and it is
like a statue or monument. In the third, oblique as-
sociation (5c¢), some aggression comes into play and
the expression is more of pulling or pushing. (The
graphic repre-sentation of “gears” or “rotation” seems
an obvious use of this sign.)

00 0 G

c d

Observation of the three first examples reminds
us once again of, the three different elementary ex-
pressions: horizontal, vertical, and oblique.

It is clear that we are still within the realm of the
linear sign: the thickness of the stroke has no specific
value of its own, so the lines of the two circles join
together and also form a figure 8, the eye following
the stroke just as well in two circular formations as
in alternating from one circle to the other. We recog-

o4
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nize here the character of the figure 8 and also, in
the case of the horizontally placed sign, the sign for
“infinity,” a symbol of eternal recurrence.

The fourth example (5d) is included in this series
only to illustrate the total change of expression when
the two circles overlap (see comments on figure 9).

With the connection of two squares (6), we en-
counter a similar effect to that of the figure 8 formed
bv two circles. The two signs meet at one corner,
making a cross form clearly visible. The eye follows
the straight lines and goes around one sign after the
other, alternately, in opposite directions. The perpetual-
ly crossing lines have a kind of charm of their own.

Two adjacent squares (7) with one common side
merge very strongly into a new sign, a long rectangle.
The center stroke is no longer seen as two side strokes
but only as a division.

When two squares are staggered against one an-
other (8), the individual elements stand out clearly,
more so than in the first and second examples, be-
cause neither a crossing nor a dividing stroke is per-
ceived. Of the three examples, this sign best repre-
sents the idea of “assembly.”

A further important step in our considerations
is provided by the overlapping of signs (9). We over-
lap two forms, automatically producing a third in-
ner area common to the two signs. In the mathemati-
cal theory of sets, this operation is designated with
the signs and the common area is called the “inter-
section.” The overlapping of figures leads to an infi-
nite number of possibilities, of which only a few can
be mentioned here.

The first point to note is that the “luminosity” of the
single enclosed sign, as already described, is sub-
stantially reduced by overlapping with another sign.
The newly created area formed from the overlap has
its own radiance, which is naturally obtained at the
expense of the two original signs. The geometrical
shape of the new area is in most cases different from
that of the originals: in our circular example, the cen-
tral shape is that of a lens.
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In two further examples of overlapping equal squares
(10) or triangles (11) the matter is simplified insofar as
a new square and a new triangle are produced, i.e.,
members of the family of the original signs.

When two equal geometrical areas are superim-
posed and one of them is rotated, other new signs ap-
pear, in most cases giving the impression of an autono-
mous sign. Superimposed pentagons (12a), squares
(12b), and triangles (12c) produce star signs of all
1 kinds, with various forms of radiation having deeper

symbolic content, to which we will return in more de-
tail. Two superimposed rhomboids (12d) or ovals
(12e) develop very interesting new signs, and, as in the

/\>
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case of the star shapes, the crossovers create new ge-
ometrical forms. The division ofthe basic figure makes
a sign much richer.

It is not possible to create any new sign by super-
imposing and turning two circles of equal radius.

Two circles with different radius, placed con-cen-
trically, produce the figure ofa hoop in the first example
(13a). If the inner circle is much smaller, the sign re-
minds us of a record or a target (13b).

SRORORE

If the inner circle has approximately half the radius
of the outer one (13c), the main impression is of a



wheel (naturally derived from the idea of a car wheel
with tire). In all three cases the inner circle is seen
rather as a hole than as anything positive.

When the same inner circle is shifted from the
center (13d) there is a sudden change of view. The idea
of the inside of a tube comes to mind, with perception
ofits entry and exit in perspective. It also reminds us of
a cone seen from above.

When the small circle touches the circumference of
the large one it is no longer recognized as a tube exit.
The sign as a whole loses its three-dimensional
expression and becomes diagrammatic again.

14a b

In the lower position (14a), the sign gives the
impression of a point of rest, a standstill. If, on the other
hand, the small circle is placed at the top (14b), the
impression given is of instability, of a falling droplet.

Placed horizontally at the side (14c¢), the small circle
gives a feeling of balancing and is also associated with
a spirit level. In the oblique position (14d) a movement
is recognized, the rolling of a ball, and only in this
position does the perspective of a cone tend to reappear.

2. Relations between signs of different forms

Itis clear that associations between different forms im-
mediately stimulate the creative impulse much more.
From thousands of possibilities, we choose the circle
and the triangle (15). The acts of juxtaposing and
intersecting the signs lead in most cases to considera-
tions similar to those covered in the previous section.
The reader’s imagination will identify in these exam-
ples associations such as sheltering, balance, loud-
speaker, and even a primitive human figure.



A

l16a

Sign, Symbol, Emblem, Signal

02D
SRHT
56T

The superimposition of two signs of different forms
produces a new consideration: a small triangle in a
large circle (16a) no longer awakens the impression of
an object seen in perspective. Its appearance remains
purely two-dimensional. Also in the converse case of a
small circle within a large triangle, the effect is purely
graphic and two-dimensional (16b). Depending on the

80,0

relative sizes of the two signs, holes cut in a geometri-
cal shape are seen. However, if the inner sign touches
the outer (16c¢, d), even this material notion disap-
pears, to leave a purely graphic expression of the outer
sign divided into parts by the inner one. The overlap-
ping of two different signs (16e), where the lines cross,

o8
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provides results similar to those of overlapping equal
shapes. as described in figure 12.

3. The expression of the inner area

It seemsimportant at this point to take in a general, less
technical account of the meaning of the internal area of
closed forms. A closed sign, whatever its shape, but
principally a square or rectangle, is not only a sign but
above all the enclosure and bordering of a surface. This
is most readily apparent when a second sign, figure, or
object is placed within it. In such cases we will call the
outer border the volume and the sign within it the
object. This automatically produces a geographical
situation, the area being divided into sections with
different meaning and power of expression, producing
concepts such as upper, lower, pushed into a corner,
and displayed in the center (see also figures 16a, b).

In Oriental art in particular one often finds a frame
within which pictorial representations are placed. In
the presence of such a close association with the clearly
bordered area, a flying bird can be drawn only in the
upper part (17). Even when the lower part remains
empty, itstillhasits expression, for emptiness does not
mean “nothing.” On the contrary, absence receives a
mental expression in the very first place. Nonpresence
is just as important as presence. The swimming fish in
the lower part of the picture (18) has the same relation
to the total volume as the bird in the upper part.

It is still customary to regard the borders of an area
as a frame, perhaps rightly, as the borders isolate the
area from its background. The object or figure (19)
placed in the middle has the consequent effect of being
“on show.” The expressive value of the whole area
remains anonyinous because of the emptiness sur-
rounding the object.

A similar example of space evaluation is known to us
through the division of the shield in heraldry (20). The
interior of the shield or coat of arms follows very strict
conventions of division, in which the symbolic value of
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signs and attributes has totake up a certain hierarchical
position, showing quite clearly whether the symbol
stands for the lord, the subject, or the whole people.

Afurther example of this principle is provided by the
ancient Hebrew representation of the earth (21). The
upper half of the divided circle represents the land, the
dot the people of Israel. The horizontal is the sea, and
below it the remainder of the earth is divided into east
and west.

4. Relations between closéd and open signs

As illustrative examples we choose two pairs of signs:
the cross with a circle and the square with a trident.

L L]

C d e f
i j k 1

So long as the open sign is “welded” to the closed
sign with one end on one line, the association appears
in an ideal way, because this assembly produces a new
and easily “readable” combined sign, with a relationship
which can be rich in meaning (22a, b). With some
overlapping, the two individual signs become more
easily recognizable, while their association changes its
meaning through the crossing of the incoming stroke
and a certain feeling of volume is produced (22c, d, e,
f). As soon as “welding points” are produced by the
connection of several line endings, the power of
expression of the individual sign suffers, as does that of
the combined sign in most cases (22g, h). When the
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two signs are put together in such a way that the lines
either cover, prolong, or cross over each other, the
expression of the signs changes to such an extent that
they are usually unrecognizable (22i, j ).

A complete fusion of the two signs (22k, 1) once
again produces fully coded signs.

5. Experiment with two fork signs

The best illustration of the theme of “combination of
open signs” is provided by two open fork signs (as for
road junctions). We will meet part of this series of signs
again in the philosophical sense in the table concerned
with dualism. but heretheyare considered onlyintheir
purely formal aspects.

Two opposed forks (23) either attract or repel each
other, depending on the value given to the triangular
shape. which may be seen either as an arrow or as an
angle sign (in mathematics, greater or lesser than).

By coming together, the extremities join up (24)
and form a square, which was already present in
imagination. In this way the two forks completely
lose their character and the square prevails.

A further inward movement reveals the forks once
again (25), showing clearly the importance of the
stroke endings. The reduced square loses much of its
autonomy through the shortening of its sides and
the reemergence of the two fork shapes.

If the two signs are centrally superimposed (26),
the original fork shapes disappear completely and can
be recalled to the mind’s eye only with a great effort,
since the arms of the signs have been changed into
three newly formed and extended straight lines. The
resulting shape is a much more simply structured,
symmetrical star.

Further displacement produces two arrow signs
(27), but the fork shapes remain recognizable.

Only through the restoration of the inner space of
the angles (28) do the two signs reappear as such,
although the merging of the common horizontal lines
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once again gives a stronger impression of a single sign
than of two signs joined together.

6. The “complete” sign

The Chinese invented a game called “tangram,” using
squares divided into seven parts each, jigsaw-fashion.
The players must use their imagination to assemble
abstract or figurative pictures with the seven parts
(30). The game has no “winners” but is a mental,
contemplative, and perhaps also creative exercise.

We have tried to design a similar game based on our
Western way of thinking and seeing. For this purpose,
we form one complete sign from the basic signs of the
square, triangle, circle, and cross already mentioned in
our considerations (31). This piling up of the different
elements produces such a complex and opaque ex-
pressionthatitcan nolongerbe called a sign, butrather
a schema with thousands of possibilities. On the basis
of this grid pattern, the formation of signs consists of
removing some elements, so that only those remain-
ing are made visible and recognizable.

We have made a selection from a vast number of
possible results and show them here assembled into
two tables. Perhaps the reader will be encouraged to
continue the game by finding further figures to add to
the tables.

a Morphological Table 3: abstract signs

The display makes it clear that the signs have been
classified as open or closed, simple or assembled. Our
attempt at topological arrangement underlies this
grouping by rows of signs.

In the first horizontal row, A, we recognize open,
linear signs with welded and crossed connections and,
in the last oftherow (A7), theindication of a connection
through proximity. The second row, B, consists only of
closed forms with a single outline (topological group 1).
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The third row, C, also contains signs with a single
enclosed area, but with the addition of freestanding
lines. Rows D and E contain signs with two enclosed
areas, connected either by dividing lines, crosses, or
extended lines. In the last two rows, F and G, we have
signs of the topological group n, i.e., with many en-
closed areas, which are connected by means of all the
possible methods mentioned previously.

Finally, G7 is the completely assembled sign, which,
as already mentioned, no longer has any expression of
its own and can be understood only as a schema for
construction. b

b Morphological Table 4: object signs

A number of “figurative” signs, also produced simply
by removing elements from the basic structure, are
shown in Table 4.

The first two rows, A and B, show stylized botanical
shapes: leaves, flowers, outlines of trees. In the third
and fourth rows, C and D, we see stylized fauna: a
flatfish with closed and open mouth, a pike, a crab,
butterflies, birds, mice, cats, a hen, etc. From row E
a variety of objects is recognizable: helmets, wind
wheel, crossbow, radar, head, boot, umbrella, crown,
cradle, etc., until finally, at the lower right, the basic
sign reappears, almost like a schematic concession to
simplicity.

Readers are thus confronted with the question of
whythewealth of possibilitiesin the basic signor “grid”
were not immediately apparent. This is a fundamental
question concerning all human creative activity after
completion of the work: Why didn’t I think of that
before?

This experiment may also provide a stimulus for
creative activities. To overcome the anxiety of
contemplating a blank sheet of paper it is often helpful
to divide the white area with a grid pattern on which to
build up a sign. As examples, see also the sections on
stonemason’s signs (Part 3, Chapter VI) and pictogram
systems (Part 2, Chapter I1I).
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7. Between diagram and figure

The viewer of the two preceding tables may have
noticed the principle by which a sign is consciously
accepted, namely the extent to which it approaches
a figurative form. By limitation to a strict stylization,
prescribed by the basic figure, the concept of “seek-
ing” a form which already exists in the subsconscious
is strengthened still further.

O] 1D

32a

This problem can be taken up again by means of a
little experiment. The combined sign of a circle within
a square (32a) is at first sight only a diagram, an
indication of the many possibilities that may be seen
within it.

When a central stroke is added to the circle (32b),
the latter suddenly gains a greater meaning: it
approaches the representation of a round object (nut,
beetle, etc.), while the square frame is perceived only as
a support, pedestal, plate, etc.

In another figure the straight line divides the
background areainstead of the circle (32¢), making the
square awaken the viewer’s interest much more
strongly. In this drawing one recognizes more easily a
circular hole in a two-part square plate, or perhaps a
netball held in a square frame.

In the fourth sign (32d), the two basic elements of
circle and square reappear, but the vertical stroke
divides the whole image into two parts. The crossing of
circular and vertical lines once again gives the sign the
appearance of a technical drawing. It has become a
diagram again: the figurative possibilities and asso-
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ciations practically disappear and the sign also loses
some of its attractiveness.

In the last figure (32e), the diagrammatic character
is further emphasized by the extension of the central
line, which makes the two stroke endings visible.

8. Puzzle signs

In connection with the appearance of an object in the
most simplified form of sign, mention may be made
here, though only marginally to our considerations, of
the game of puzzle signs. Anything with a double
meaning awakens interest, giving occasion to a visual
and mental puzzle. The signs concerned are purely
object signs, only coded by choosing a point of view
which conceals the figure’s normal outline or perspec-
tive. Our small selection shows a Mexican on a bicycle,
seen from above (33); a priest seen from below (34); a
fried egg seen from the side (35); and a tomato sand-
wich made by a beginner (36).
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IV. The Sign in Ornaments

The subject of ornaments is of interest in the present
connection only insofar as the sign, in its capacity as
“single statement,” forms the basis of the pattern,
remaining present and recognizable within it. The
field of ornamentation consisting of pure geometry or
rows of objects, however stylized they may be, should
deliberately be kept separate, since the two concepts
of “decorating” and “dressing with symbols” are sub-
ject to completely different conditions and laws. The
viewer has a different relation to each of these.

The sign assembled to make an ornament hides
itself as a unit and becomes a part of a structure. The
individual sign is often hardly recognizable anymore,
but its mysterious presence encourages the search for
its meaning, its statement.

Toillustrate thistheme we have limited ourselves to
three elementary forms: the cross, the swastika, and
the square. Most of the examples shown are inspired
by ornaments to be found in medieval Ethiopian
monasteries, where some are built into the brickwork
of walls and others are painted on.
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The first ornament (1) is formed from a linear swastika
with four visible turned-back ends. On closerinspection
one can make out another swastika sign in white in the
background, with two-dimensional surface and arather
shadowy effect.

The second ornament (2) consists of the same linear
elements, except that the stroke endings of the swasti-
kas are not turned back but joined to one another. This
has the effect that the linear sign of the swastika
becomes at the same time the outline of a cross with
two-dimensional surface, emerging from the back-
ground. Unlike the first ornament, this arrangement
could therefore also be painted in two dimensions.

=k
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The third example (3) has a similar basic structure.
All the lines meandering through the surface are at
the same time line signs and separation lines between
the interlocking, two-dimensional swastika signs.

The fourth example (4) consists of completely
separated two-dimensional cross shapes. On closer
inspection, however, the background between the
crosses emerges as a series of connected swastika
shapes.

_¢ ¢ ¢ In the same manner, ovals appear as the back-
f) O ground in a structure of concave lozenge forms (5). In
.&¢¢. most arrangements of simple shapes, the intervening
W spaces of the background appear more or less clearly as

O
¢”¢¢ the expression of complementary shapes.

A further sequence (6) shows the interplay of two
different sign elements: the two-dimensional cross and
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the square. A syminetrical arrangeiment of the crosses
produces squares as the background form between
four crosses.

The final example (7) consists of a superimposition
of signs, in this case a simple repetition of a single
square form, which is able to call forth a number of
other appearances through the overlapping of the
squares, depending on whether the area enclosed by
a line is seen as background or sign.

The reader will have noticed that the choice of
these few examples has been determined by the pres-
ence of a simultaneous expression of line sign and
background, so as to draw attention once again to
the expressive value of interior space and interval,
openness and closure of a sign, and the effects of
crossed and “welded” lines.

In the background there stands one of the main
points of our argument: the symbolic expression of the
sign, which cannot always be clearly recognized in
ornamental uses, but runs through the interweaving of
the structure like a mysterious presence, like a keynote
situated between the conscious and the subconscious.
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V. Signs of Dualism

Through all of humans’ feelings, thoughts and efforts
to understand themselves and their environment
there runs the constant theme of coming to terms
with duality. Consciousness of life and death, here
and hereafter, good and evil, mind and matter, and all
other concepts born of opposition has led to a great
variety of dogmas, worldviews, religions, and philoso-
phies. It is not our function here to try to explain these
complex matters, but we must be quite clear that we
possess feelings of belonging to duality groups, of
which the most elementary is certainly that of the
masculine and the feminine principles.

Nor should we forget that the mere fact of our
conscious activity during the day, in contrast with our
subconscious (and unconscious) absence during the
night, represents life’s most important condition of
duality, from which we cannot dissociate ourselves.

As the most striking graphic expression of this uni-
ty of reasoning we show here the sign of the wisdom of
Tao-te-ching (1). Within the unity of a circle, two fully
complementary droplet or vesicle forms are joined.
The two are separated not by a line but by the border-
ing colors black and white, and within each form a dot
of the opposite color establishes their unconditional
equality and completeness. At a later stage in this work
we will go into more detail concerning the deeply
symbolic, dualistic representation of the wisdom of
the I-ching in the context of Asiatic scripts.

For the sake of comparison we have assembled
some typical dualistic signs into a table. On the lines
of the medieval concept of duality, the feminine, nur-
turing, stable elements of duality are placed in the first
vertical row, A; the second vertical row, B, contains the
masculine, active, thrusting signs. In the third row, C,
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the same signs are found in a first stage of contact,
which we may call “meeting.” In the fourth row, D, the
signs are in some cases still more closely linked, but it
is not until the final row, E, that the total interpenetra-
tion of the two elements produces new unities.

The top horizontal row consists of the most simpli-
fied possible expressions. At the top left (1A) is the ho-
rizontal stroke, which in Christian symbolism denotes
waiting humankind; the vertical stroke next to it (1B)
represents God’s message (the Gospel). In the third
space (1C) the lines meet at one end. This figure of the
right angle serves as the sign of law, of righteousness.
In (1B) we find the vertical meeting the horizontal in
the middle, giving the feeling of a stronger connection
between the two, a welding. This produces the idea of
balance, of judgment. The sign of completion is finally
found in (1E), where the horizontal and vertical ele-
ments cross in the middle. In the Christian sense this
is the act of God, which “redeems” humankind. The
sign of Christ has endured for centuries in this
monumentally simple form.

At the second level we find a medieval representa-
tion of Genesis. The first circle (2A) represents the
earth with the horizon, comprising the surface of the
water and the vault of the sky. Next to it, in (2B), the
circle is divided vertically, designating sun and moon,
day and night. In (2E), the combination of the two
signs, with the penetration of earth and light, gives
us the symbol of life.

Inthe third horizontal row, we firsthave the upward-
pointing triangle (3A). Resting on its horizontal base,
like a mountain, awaiting erosion, it represents the
feminine principle. Next to it, the triangle standing on
itspoint,activelikeatool, in expectation of “penetration”
represents the masculine principle (3B). In (3C) the
two triangles meet at their points. The resulting
extension of their lines forms a new, high X-cross, a
very harmonious sign for meeting, and in the Middle
Ages the sign for time (the hourglass). In (3D) the two
triangles are joined at their base, making a divided
square standing on one corner. This is the sign of unity
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and peace. The two triangles overlap in (3E), forming
a sign with a deep sense comparable to that of the
cross. The Jewish interpretation is of the heavenly
penetrating the earthly, and it forms the Star of David,
symbol of the Jewish faith.

At the fourth level we return to the fork sign, already
described. In the Middle Ages it was the symbol of the
Trinity. For Pythagoras it was a schematic represen-
tation of the course of life: the straight road, which at a
certain point divides into the “good” and “bad” ways.
Open at the top, it is the symbol of the waiting soul (4A),
while open below (4B) it symbolizes “the coming of the
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Redeemer.” In (4C) the two signs, touching at their
extremities. are combined to make a unified new sign.
This junction makes the forks disappear and they
close up to make a rhomboid sign, as it were an em-
bodiment of the abstract. In (4D) the two crossing
forks become visible again, forming the sign of rec-
ognition. The total unification of the two signs at a
central point (4E) produces a completely new star
sign. The fork signs have disappeared.

In the fifth row. we add one more expression of
duality. which presents one of the clearest and most
interesting expressions of extremes purely by means of
its shape. free from any mythical or philosophical
associations. The signs here are a concave “square”
(5A)and, in oppositiontoit, a circle (5B). [tisimmediately
apparent to the viewer that the true square does not
form the strongest contrast to the circle, as could easily
be assumed, but that it is this four-sided figure with
strongly concave sides, combining four segments of the
circle arranged in the reverse direction to make a very
aggressive sign, with its corners ending in radiating
lines. The superimposition of these two signs (5D, 5E)
produces graphically attractive figures, but their
expression is less evocative of the idea of duality since
the forms partly cancel each other out by producing
completely new shapes: curved peaks in (5D) and lens
forms in (5E).

Before ending this chapter on dualism, mention
must be made of the Platonic myth of the androgyne,
which suggests that each of us is the complementary
halfofa being that has been separated into two halves,
like a flatfish (2).
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VI. The Solid

1. From line to solid area

All our considerations so far have been based on a
purely linear form of expression: the drawn stroke,
whose thickness did not come into consideration in the
production oflines. In the two-dimensional creation of
graphic forms, the line represents the simplest and
purest means of expression, but at the same time the
most mobile and versatile.

The realization that a line is produced by a moving
point can be carried overto the solid, which is produced
by a line moving across the dimension of its width (1).
If we take the production of a piece of textile as a
comparison: we start with the fiber, which is spun into
a thread, and this thread is lined up to make a two-
dimensional cloth (2). The drafterisaware ofbeing able
to produce solid areas by stippling, hatching, etc., in the
same way that a thread produces a cloth by being
woven, plaited, or knitted.

When the structure of the alignment becomes lost in
the solid area, the latter becomes condensed, fully
coveringthe surface ofthe background, and is therefore
seen as a change of material (3). The printer or painter
in this case speaks of a “glossy” or “mat” surface. A
printed solid of good quality is one that closely follows
and reveals the structure of its substrate. Expressions
such as “gappy,” “set-off,” and “linty” refer to the dis-
agreeable effect when the printed area loses the ex-
pression of its structure. The same applies in textile
manufacture to lint and felt, which are not woven but
made of shredded or compressed fibers.

It would be appropriate at this point to speak of
screens and halftones, but this subject leads in another
direction. We will continue to limitourcomments to the
contrast between black and white.
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a Thickness of the lines

In order to provide a useful vocabulary of line thick-
ness for the considerations that follow, we propose a
classification in which we deliberately use material
expressions that will make it easier to visualize the ca-
tegories. A simple sign, a cross in a square, is enough
to illustrate this subject, to define the lengths of stroke,
and to achieve a uniform proportion of length and
thickness.

HEHHB

We describe a thin line as a thread (4a). This is a
stroke of schematic character, where the eye does not
take the thickness into account, although there may be
recollections of fine materials such as threads, glass,
or rays.

We call the second degree of thickness a bar, rod,
or stem (4b). This means that the stroke is no longer
an abstract expression but has taken on a slender body.
The thread has become string. For the first time, a
black-white contrast appears between the black
framework and the white interior. The stroke is seen
not only as a line but as a two-dimensional area.

We call the third degree of stroke thickness a beam
(4c). This is the thickness of a mast or a wall, as well as
the normal thickness of our printing characters, to
which the eye has become accustomed in their
proportional relation with the intervening white space.

Strokes one degree thicker are described as trunk
(4d) or pillar, as an expression of massive, supporting
elements. This corresponds to the thickness of our bold
printing types; the idea of “powerful” comes to mind,
and in the illustration the interior spaces have about
the same value as the surrounding black areas.

The last category of two-dimensional strokes is
described as mass (4e). The concept of “line” disap-
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VI. The Solid

pears and the interior spaces are seen as openings in
the background area.

To sumnarize, the categories of line thickness are
thread, bar, bean, trunk, mass.

A line is regarded as such, i.e., as a movement in
length, so long as its thickness does not exceed a
certain proportion to its length (5). Aline that is thicker
than half its length loses the dynamic expression of a
stroke and receives the static expression of a rectangu-
lar solid area (6).

As the maximum contrast between these two
concepts of dynamic and static, we show a thread line
(7), as the most dynamic expression of straight move-
ment, next to a massive solid, the square (8), as a static
expression.

Every rectangular solid area could thus be analyzed
on the basis of its development from a simple line. We
must make it clear, however, that we are not concerned 7 8
here with a geometrical understanding of form con-
struction but are seeking a “geometry of feeling,” in
order to understand the effect that signs have on us.

b The swelling and shrinking of lines

In most cases a thread line is seen as an abstract
concept, used for crossing out, framing, or bordering,
but as soon as the thickness changes within the stroke
this anonymity disappears and the line receives new
qualities (9a, 10a).

A line which begins with thread thickness and
ends with bar thickness (9b) is certainly still judged
to be a line movement but the resulting cone shape has
its own concrete statement: one thinks of a beam of
light, a needle, or a sharp weapon. From a certain
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degree of swelling, the line suddenly disappears and
the sign is seen as a triangle (9c¢).

Starting with a fine line, this can be swollen in the
middle while retaining fine points (10a) to make a lens-
shaped solid (10b, 10c), which can be further extended
to make a circle (10f), follow<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>