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World-cognition, self-coghitioh:

From the one towards the other

Soul’s deep longing swings and questioné.
Answers often seem to greet her

Solving mysteries of being:

Yet the next turn of the swinging
Generates from the solution

Just another basic riddle.

But when rather than in world-cognition
Searching for the grounds of being,

And rather than in self-cognition
Searching for man’s true existence:

She secks selfhood in the vide world,

And within the self the cosmos;

She does not yet reach the goals .

Of wisdom: but she will find ways

Into the /ife of knowledge: soul-sustaining,

Spirit-heightening, world-revealing.

Rudolf Steiner

In the “Golden Book™ of the Berne: Free Students,
Berne, Switzerland. October 20th, 1920
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Preface

The last fifty years have taught that physical science affects
not only our individual lives, but also the total life of the earth.
Physics has become the prototype of sciences. Life and con-
sciousness are interpreted as the tail end of a gigantic evolu-
tion governed by physical laws and chance; therefore they are
predestined to be the last phenomena to be understood by
physics. On the contrary, closest to a scientist is undoubtedly
his own mind. The question of how conscious life and physi-
cal activity meet is existentially human.

So far, the conventional science has been unable to ex-
plain phenomena of life or consciousness. While physics is
obsessed with mathematical calculations of particles, it tries
to operate with an outdated concept of force and an inade-
quate concept of time. Its perspective has become constricted
to the particle world where the conservation of energy princi-
ple may have limited validity; but the reality of a renewing
world was lost.

The attempt to understand borders of physical, living
and conscious action, as offered in this book, is based on
Rudolf Steiner’s ideas. Such borders constitute a field of sci-
ence of their own, capable to shed light on adjacent areas of
physics, medicine, psychology and other sciences. ‘

Although mathematics promises so much clarity, it leads

“science merely to probabilities. Any logical order of phenom-

ena allows for a materialistic as well as for a spiritualistic




mterpretatmn Whether or not an insightful being is capable

to bring forth material content out of the physical nothing,
matters deeply. These questions are unavoidable for modern
physics. Their answering calls for a certainty that is neither
provided by mathematics nor by logic.

All certainty, especially that concerning physical phe-
nomena, originates in meditatively enhanced thinking.
Therefore this workbook is dedicated to the reader who
strives for self—observatiqn of thought, based on theory of
knowledge. Creative thought is indispensable for the true un-
derstanding of physics, and it guides it to become a science of
life. .
In the field considered here, different viewpoints are
needed to come to new observations. May the reader find in
the views of the following presentation some aspects toward
exploring “organic physics”.

Warmest thanks I owe to Arvia Mackaye Ege for her un-
tiring encouragement, to Martin Askew for his help with the
English version, and to my wife, Barbara, for her incessant
support. I gratefully acknowledge the collegial effort of Dr.
Gerald Karnow and the other coworkers of Mercury Press to
make this publication possible. '

Bertram von Zabern
Wilton, New Hampshire

November 1995_

384-322 B.C.

ARISTOTLE's teachings meant to Galileo nothing but an obstacle to
scientific progress. His astronon:y. perfected by Ptolemy, had become
a powerful tool of the Catholic church. Incorrect statements domi-
nated the traditional teachings. Would Aristotle not have been the

first one to agree with Galileo? Had he not long before postulated

that all theories be corrected and expanded by observation? Never-
theless, a profound difference of thought separated the two geniuses.
Galileo considered mathematics the key to scientific kmowledge. For
Aristotle, that key was organic thinking. »

Aristotle

Detail of
Raphael’s Painting
“The School of Athen

As the son of a physician at the roval court of Macedonia, Aristotle
may have experienced early in his life the therapeutic connection
between the elements of nature and the functions of the human organ-
ism. Seventeen years old, he became the pupil of Plato in Athens,
where he stayed for twenty years as a disciple and teacher. After
Platos death, Aristotle went to live in Lesbos, and, as a teacher of




Alexander. he resided ar the conrr of Philip of Mucedonia, Alexan-
der's reign overthrew the old Eastern empires in o magnificent at-
tempt to unite. under the mfluence of Greek culture. the nations of the
ancient world. The Lycewm, whieh Aristotle had founded af the sume
time in Athens. attempied o wuite @ areas of human knowledge into
one unique svstem of science.

A major part of Aristotelian writings was pmhah/l originally
taken from notes writien down kv Aristorle s disciples while he was
teaching. Manv. if not mosi. of these waorks were lost before Androni-
cus of Rhodes m =0 B.C.was abic 1o prepare a complete cdition of
Aristotle’s works The Atheman schools of Plato and Aristotle had
existed for SOU vears hefore they were closed by the Roman emperor
Justinian. Onlv a few writings. such as the Logics. found their way
into the monasteries of western Europe in the carly Middle Ages. It is
said that Christians of the Syrian sect of the Nestorians were the ones
10 bring the works of Aristotle 1o the Arabian schools of Baghdad aid
Gondishapur in the 9th century. These writings contribuied o the
highest perfection of Arabian science and, through Avicenna and
Averroes, who were both physicians and philosophers, were exerting
new influence ‘on Western thought. However, Aristotle s works had
gone through udaptations to Islamic thinking. This led 10 a violent
controversy benveen the scholastic Thomas Aquinas and the school of
Averroes. The ancient texts were retransiated and. -through the work
of Aquinas, integrated into the Christian systenm of teackag

Aworld in which each detail hecomes purt of a whele. in which
each incident becomes part of an evolution, i which not chance b
wisdom rules. such a world is an organism Aristotle was in scarch of
the living being of the universe and of the thinking human being
within it.

ORGANIC THINKING

The Forgotten Science

More people today than ever before believe in the “big
bang” theory of the creation of the world, in the relativity of
all values, and in the universal power of physical energy. In a
world which is saturated with chemistry and electronics, and
threatened by atomic power, the longing for human whole-
ness has awakened. Man and the world have to be preserved
as a unity of spirit, soul and body. Just how intensively this
longing exists among particle physicists becomes evident
through Fritjof Capra’s bestseller The Tao of Physics. In his
quest for the underlying structural elements of matter, the
particle physicist reaches the boundaries of existence. Reality
becomes relativity. Existence becomes the matrix of energy
fields in space-time. For quantum physicists the world of
particles is an indivisible unity that also includes the experi-
menting scientist, even though the connection between parti-
cle forces and consciousness remains obscure.

For Capra it is of decisive importance that parallel with
the unity of the outer world there is an inner unity, as is
described in oriental mysticism. He finds in this unity a
source of ongoing joy and inspiration. The methods of parti-
cle physics, as well as the path of oriental meditation, pene-
trate into regions of extrasensory experience. Our
sense-derived images and the words representing them are
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not sufficient means to reach the foundations of nature. On a
higher mathematical level that transcends perception and
language, apparently incompatible concepts, such as the
theories of the wave and particle nature of light, become
united in dynamic wholeness. The New Physics of Capra
attempts to overcome the dualism of spirit and body. It aims
at an organic world view, where all pheriomena become un-
derstood as parts of a harmonious whole. The question re-
mains, where the bridge between the particle world of the
physicist and the world of wisdom, coming from of’i_ental
mysticism, can be found. What place does human self-con-
sciousness have in a world«that transcends all human imagi-
nation and judgement?

In physics textbooks it is usually mentioned that the
teachings of Aristotle prevailed for 2000 years, and that they
were finally superseded by the development of the experi-
menting consciousness. The simplest observations, however,
could have led to the realization that a stone weighing 20
pounds would not fall to the ground 20 times as quickly as a
stone weighing one pound. Why, then, had people cared so
little to correct these traditional assumptions? The architects
of classical antiquity and the Middle Ages did not have the
technological equipment of a modern engineer at their dis-

posal. However, their buildings are by no means less stable
than modern buildings and they exceed them in unsurpass-
able beauty. Did those architects have an insight into the
workings of gravity and the power of levity that has been

lost to our modern intell gence?

Aristotle had taught his disciples to observe nature.

Every detail is part of a total creation. The solid, the liquid,

- air and fire elements lead gradually towards a spiritual cos-
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mos. In the center of the cosmos is the earth, and man; who
carries intelligence in his heart. The celestial bodies move ac-
cording to extraterrestrial laws. Their movements originate™
with the Prime Mover. The Platonic and Aristotelian philoso-
phers had knowledge of the living spirit of nature. What they
saw as spiritual reality was closer to them than external ob-
servations of measurement, number and weight.

It is said that Galileo had his intuition of the laws of the
pendulum while he observed the movements of the chande-
lier in the Cathedral of Pisa. Mystical thinking was replaced
by mathematics and experimentation. A new world of natu-
ral laws revealed: crystal clear, rigid and lifeless. Newton
made his revolutionary discoveries within a period of one
and a half years while he lived in the solitude of his birth-
place, having fled the Plague. “I found the method of fluc-
tions by degreesin the years 1665 and 1666 ... In ]anuafy
(1666), I had the theory of colours ... and in the same year I
began to think of gravity extending to ye orb of the Moon ...”.
The stars obey the laws of gravity. The cosmos moves by the
iron laws of a machine neither God nor human power can
interfere with. )

The mechanistic school of thought had become a fortress,
outside of which Goethe, with his theory of colors, found

himself isolated and ignored. He left no doubt that his theory
of light was incompatible with Newton's. Goethe was not
interested in merely combining experimental data. His aim,
rather, was to practice intuitive observation. The range of his
observation included the sensory and the spiritual realms of
experiénce. He saw mathematics as a tool _of exact thinki_ng,
but not as the essence of natural phenomena. Goethe ob-
served how each phenomenon is created by an archetypal
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phenomenon. The archetypal plant brings about the different
forms of plants, the archetypal light creates the colors and
different shades of light and darkness. Goethe was able to see
these archetypal phenomena in his spiritual observation.
Thus he expanded the principle of observation to the spiri-
tual activity of the researcher. — The mathematical- -experi-

mental method had become too far removed from the

intuitive observational method of Goethe. On the one hand
there was light as a spiritually creative power; on the other,
light as dead corpuscles. Goethe’s theory of colors was soon
forgotten, whereas the particle theory, later known as the
quantum theory, prevailed.

The organic science also grew through the works of sev-
eral of Goethe’s contemporarles Through relentless research
Novalis created the beginning of an encyclopedia of sciences,
in the center of which stands the image of man. His writings
were even less noticed than Goethe’s. A breakthrough was

aclueved by Samuel Hahnemann. He had the insight that the -

effects of healing substances were caused by spiritual forces.
TRe ‘more these substances are dynamically diluted in their

' process of preparation, the more their healing power is freed.

The poison of Nux Vomica, for example, becomes a remedy
against nausea, after the extract of the seeds has been diluted
gradually by rhythmic shaking. In the totality of the effects of
the remedy {{ahnemann found the counterpart to the arche-
typal picture of the corresponding illness as it appears in its
symptoms. External observation and imaginative inner ob-

servation led him to the concept of the different remedy pic-

tures, to the correlation between the symptoms of illnesses
and their healing processes. Hahnemann had achieved the

synthesis of inner and outer observation, congenial with

Goethe’s natural scientific' method. A science had come about
that was able to prove its healing power in cogntless cases,
thus contradicting the theories of atomistic physics.

During the intellectual struggles of the end of the last
century, Rudolf Steiner developed a theory of science which
was based on Goethe’s method. The science of Gal.xleo and
Newton confines itself to the forming of mathematical con-
cepts, but it does not include the thought life of the re-
searcher in its field of observation. This thought life became
the starting point for Rudolf Steiner’s theory of knowledge.
He recognized thinking as “the unobserved element of our
spiritual life”. We need the exactness of mathematical logic.
However, the activity of thought contains a power that is not
only logical but also creative. Because Goethe had recognized
this spiritual power, he had been able to lay the foundation of
a science of organic life. Rudolf Steiner saw in Goethe the

“Copernicus and Kepler of organic life”.

The Basic Concept of Physics

Modern academic training in natural sciences-uses a
wealth of technology and expert knowledge, which exc'e?ds
the comprehension of a lay person. Many years of tramm.g
introduce the student to the mathematical and geometric
thinking of physics and other sciences. However, the study of
natural science includes very few attempts to understand the
foundations underlying physical knowledge. Such questions
are redirected to the fields of psychology and philosophy.
One day the student may close his textbooks and ask himself:
What is a line? Why do one and one make two? Do I under-

stand the simplest process of my thought life?

[



[ found myself in such a situation at the beginmung of my

medical training. At first, I was impressed by the perfection -

of the technical equipment and by the intelligence which had
Invented it. But that soon changed. I felt the chill of a re-
search that was inhuman. At the same time, I met several

young people who were studying Rudolf Steiner’s theory of i

knowledge. This study, led in free conversation, awakened

my enthusiasm tlirough the clarity and energy of thinking. .
We experienced how amazingly little the objects which sur-

round us are present in a concrete way because our thinking
finds in the sensory world nothing but a collection of impres-
sions without their imner connections. Seen from this perspec-
tive, the table, the yvall, and so on, disintegrated into a
sequence of visual, tactile and other impressions. We tried to
experience the “world as perception”. There was the old na-
ive‘ world .in which I had grown up; however, it appeared to
me increasingly unreal, once I had discovered the chaotic
world of pure perception. One of the students realized that J
was losing the ground under my feet. He advised me: “So far
you have observed the percepts given to you without your
contributing. to them. That is only one side of reality. The
other side is always present at the same time. In order to
perceive it, however, you have to look into the other direc-
tion, into your own thought life. There vou will find the con-
ceptual content of external things. 1hat conceptual content is
as observable as the external percepts, but you have to look
in the opposite direction to see jt.” Slowly T became accus-
tomed to observing the other side and to making concepts
the focus of my observation. The concepts of numbers and
geometric figures gave me a source of msight into their living
inner unity. |

Exercises in the field of Rudolf Steiner's theory of knowl-
edge began to lead me to a boundary which became difficult
to cross. I héd_ learned how to divide a naive consciousness of
reality into perception and thinking. If the theory of knowl-
edge is so powerful, would one not expect that it would lead .
us to completely new insights into the nature of the world
surrounding us, e.g. to new laws of physics? Why was I fasci-
nated by a theory of knowledge which does not go beyond
analyzing? Time and again I read Rudolf Steiner’s descrip-
tions of perception: :

“What then is a percept? This question, asked in this general

way, is absurd. A percept emerges alwavs as something per-

fectly definite, as a concrete content. This content is"directly

“given and is completely contained in what is given. The only

question one can ask concerning the given content, is what it is

apart from perception, that is, what it is for thinking. The ques-
tion concering the what of a percept can, therefore, only refer

to the conceptual intuition that corresponds to this percept.” .

If th'mking exists apart from sensory percepts, then these
percepts exist outside thinking. How can my mental activity
attain to something which is beyond it? Impressions like red,
light, dark, sound, touch come and go without revealing
what they are. They are foreign to me: “Out there is some-
thing, which I am not”. The boundary line where common
logic appeared to end, began to attract my interest. Here was -
an area that was taboo to formal thinking, for how can I
understand something that exists outside of me? I would
have to break through the boundaries of logic and hurl my
mental activity beyond itself. In doing that, I would risk los-
ing my mind. It began to dawn on me that a concept lives in
the dynamic of my thinking, even before it assumes the
shapes of mental pictures and language.
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In comprehending, thinking, and doing, I could experi-
ence my own presence. Impressions such as light, solid, loud
came to my attention, but they could not become identical

. with the experience of my self. To allow them to be present, I

had to give up my self-perception. These were impressions
which came and went without continuity. Within this field of
observation, there was a content I had overlooked because of
its simplicity. “Out there is something foreign, which is not
me”, was more than a confession of my ignorance. It was a
clearly comprehensible reference, synonymous with itself,
full of life, yet clearly structured, pointing beyond myself and
itself. The concept of the external presented the same kind of
unity which I experienced in myself, though it was not con-
fined to the limitations of my person, because it arises wher-
ever thinking addresses itself to outer objects. The more I
consciously perceived colors, sounds, impressions of solid

“objects, the more I recognized within them the external. The

latter I realized as a quality of its own kind, similar to red or
solid. The experience of the external was especially intense
when I woke from sleep or was caught by surprise. Most of
the time the quality external was as inconspicuous as the
foundation of a house.

These and similar exercises in the observation of the life
of concepts, such as they have been suggested by Rudolf
Steiner’s Philosophy of Freedom, gave my thinking the new
direction I sought. The concept of the external lies at the roots
of all physical, geometric, and even mathematical concepts. It
is the foundation of the natural sciences. Therefore I regard it
as the starting point of a science of the outer world.

et
"2

What is Physical Force?

With the introduction of the concept of physical force,
Newton laid the foundation of the scientific world view that
was to prevail through the following two centuries. The same
lawful connection of force, mass and acceleration was to rule
all terrestrial and stellar movements. In the force one saw the
cause of all activity. The mechanistic dogma prevailed so
strongly that 19th century materialism took on the dimen-
sions of a world religion. — Newton had no doubt that a
force is needed to set an inert body into motion. Therefore he
did not search for the true nature of that force but rather was
interested in the mathematical ratio between the inertness of
the objects and their state of motion. Physics became entirely
interested in quantity. Newton’s “force” was, from the begin-
ning, a mere definition, the content of which nobody was
able to observe. Thus it is not surprising that contemporary
physics, too, offers no understanding of the reality of an ex-
ternal force. This is made clear in a passage in Wilhelm West-
phal’s textbook of physics (1950): “Therefore it would be
incorrect to state that in nature there is the reality of some-
thing like forces. There are only — many different — condi-
tions under which a body receives accelerations, that means
equal effects. The concept of force is merely a congenial hu-
man invention that makes it possible to explain the totality of
the accelerations in a uniform way, while the question about
the real cause is postponed by inserting the concept of force
as an abstract cause.'; Thirty years later, Capra's book re-
ports: “In the subatomic world there are no such forces, but
only interactions between particles, mediated through fields,

13




that is, through other particles. Hence physicists prefer to
speak about interactions, rather than about forces.”
Living Thinking. Through Rudolf Steiner’s theory of
knowledge ‘it became possible to search for a concept of
physical force in a new way. The ordinary intellect has
proved unsuited for gaining an understanding of the true
nature of physical force, because it gets lost in trying to bring
the phenomena into a mathematical order without being able
to perceive its own inner activity. In order to arrive at mean-
ingful physical concepts, the activity of thinking has to be
intensified. By means of the path set out in Rudolf Steiner’s
theory ?f knowledge, the-observer can learn to perceive his
own thinking. In so doing he takes hold of the instrument for
creating dynamic concepts and is able, in a new way, to come
closer to an understanding of the concept of force. The ob-
server has to postulate a concept of force which can extend liter-
ally to reality, something -that takes place only at the very
point where the concept itself becomes physical force. Logi-
cal thinking will object that a concept cannot extend to a
place where it is no longer a concept. But our investigator
discerns the weakness of mere logic that becomes trapped in
definitions inste \d of recognizing its own origin. He reflects,
“The number three is a unity, just as I am. My thinkihg is
alive. In this- activity of mine is an inner force which only
becomes apparent when I perceive my thinking. Concepts are
movements in my thought life; they become transparent to
my inward perception.” The observer comes to see that his
conceptual life has its basis in a thought activity that is trans-
parent to itself. All activities bein_g thought through and seen
through are concepts!

14

()1_¢fgoi71g A_ctiéﬁn and Withlzolding. Based on this in-
sight, the "fesearéhér soon discovers that the concept of the
external (pagé 12) has its own inner life: “Whenever my ac-
tivity directs itself towards something that is not my doing, it
develops both an outgoing and a receptive side. The more
passively I let color, the feel of objects, etc., be present, the
stronger becomes the experience that there is something ex-
ternal. These external impressions are able to reach me be-
cause [ perceive them. Whatevér touches me, [ can touch.

When I meet the external impressions actively, I reach out to

them and beyond myself.” The concept of the external stai ‘s
to resound. Full of energy it reaches beyond itself and enters
the outer world. In countermotion the conceptual life opens
_ifself to the outer world and absorbs it, holding back its own
activity.

‘Forceful Effect. Once the inner force of the Conéepf is
experienced, it is clear that it can bring about forceful effects
when it is directed towards the outer world. The observer
enters upon a new field of physical science. Physical effects
caused by spiritual activity are unacceptable to the atomisti-
cally oriented physicist because they threaten his world view.
For this reason the Goetheanistic researcher carefully tests
each further step, “If I keep my outgoing action in view and
then encounter an external object, something new takes
place. I both reach towards the external impression with my
activity and encounter it simultaneously. Like meets like. I
experience the impression as a reaction. I feel a glare of light,
an object blocks my way. My outward-directed activity
presses against. the obstacle and recognizes it as a forceful

effect.”

15
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Follow;j i
vy Wlng this path of knowledge the researcher gains
new insights into nature. In
- In order to re i
e cognize na-
e I 1(;loets nothha\:e to completely reproduce it, but he
ast reach its reality. The ’
. power of a natural ph
no . - ’ e-
IE______l_:nenon reveals itself to him to the extent that he is abf) t
o rev » e to
1 ¢ p;rt in it. The forceful effects which emanate from him
when s i i
; e . € meets outer impressions may be inconspicuous, al
hou i i oes
e gl they are really there, like other external facts. He does
0 j ‘
) Nty encounter outer objects with their resistance, but he
also i l
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withholds its activity from the outer world, hence depriving
it of a forceful effect. Brightness is replaced by darkness,
sound by silence and resistance by emptiness. .
Equipped with the concept of counteraction, the observer
turns towards the outer world. He enters an environment
where no walls imprison him and where no daylight dazzles
him. Where he wanted to demolish an obstacle with his out-
going action, he finds only cobwebs. He does not peréeive
the latter until he can tame his impulsiveness and probe for-
ward with great sensitivity. The more he does so the closer he
comes to the perception of errptiness. Instead of bringing
about forceful effects in the ou‘er world, his holding back
induces external emptiness. Only then does he create the
condition for encountering the emptiness of his surround-
ings. The observer perceives the external existence of empti-
ness as well as its inner origin. '
Emptiness plays a fundamental part in the constitution of
the outer world. It is an actively created element. Its quality
reveals itself to the observer when he takes into account his
active relationship to nature. Is emptiness a forceful effect? It
does belong to what we call forceful effect just as shade be-
longs to light, cold to heat, or hunger to satiation. Once the
nature of emptiness has been grasped through under-
standing the activity of withholding, emptiness can be recog-
nized in its varied forms in external objects. As light and dark
stimulate each other to create the beauty of color, so also is
the spectrum of the natural elements generated by the polar-
ity of forceful effect and emptiness. Water, for instance, con-
- sists of a different relationship between forceful effect and
emptinesé than does air. In the force of heat, which drives a
locomotive, forceful effect and emptiness interact in a differ-
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ent.way from their connection in the iron out of ‘which the
engine was forged.

Force, Resistance, The mutual involveinent of forceful

ing forceful effect as well as emptiness. If the forceful effect
preva'ils, we talk about great force or strong resistance. If
e.mptmess prevails, the resistance is weak. — To make a chair
tip over backw'ards, I'have to exert pressure against its back. |
need not use alj my strength because the chair does not offer

effect, and simultaneously my withholding meets the exter-
na.l emptiness. [ recognize the relevant resistance as a min-
gling of forceful effect and emptiness. The closer the chair
comes to tipping over, the smaller the resistance of the chaijr-
b.ack to my pressure becomes. Each moment more of the re-
sistance disappears. As this happens, the outgoing action that
.meets ‘the resistance withdraws more and more. The decrease
In the external force is recognized. The opposite happens if
one allows the chair to siowly tip back to its normal position.
Then one observes a continuoys transition frofn withholding
.mto outgoing action because more and more new resistance
1S encountered. Increasing force is recognized. Getting
weaker and getting stronger arise from the conceptual life.

Every external phenomenon tends to become either stronger
or weaker.

The intefpenetration is more than the mere sum of force-
ful effect and emptiness. The urge to become stronger or
weaker, and the increase and decrease in their degree of in-
teraction, indicates a common origin where the outgoing and

“the withholding both come from active thinking. Something

from this origin accompanies action and counteraction out
into the external world so as to meet all transitions there in
the process of recognition. It is the nature of every external
object to have a polar structure, for it arises from the stream
and counterstream of activity originating in the inner realm.
Being stronger or weaker is due to whatever a force or a
resistance is intrinsically. A strong force differs in quality
from a weak one in just as a giant differs in his body propor-
tions and behavior froma dwarf. If a certajn external resis-
tance is experienced and recognized by a human being, its
intensity cannot be measured only in relation to other
stronger or weaker resistances. Its proportion of forceful ef-
fect and emptiness is created by the observer, at least ves-
tigially. The different degrees of alternating dominance by
forceful effect and emptiness form a scale of characteristic
force intensities or weaknesses. The weight of five pounds,
for instance, has a unique quality of its own, as does a tem-
perature of 37° Celsius or the tone A in music.

Conventional physics looks for the causes of properties
of matter one-sidedly in the cuter world. Such a science con-
siders the concept of polaritv unimportant and, in conse-
quence, fails to understand emptiness. It regards darkness,
cold, silence, and lack of resistance as nothing. This science is
constructed on a few basic elements such as length, time, and
mass, for which it has no further explanation. The basic unit
of length, the metre, was originally defined as a forty-mil-
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lionth part of the earth’s circumference. For practical reasons
it is now defined as equal to the length of a platinum-iridium
rod kept in Paris at a temperature of 4 degrees Celsius. A
basic entity is thus quantitatively derived from several secon-
~dary, more complicated entities. The same applies to the defi-
nitions of the units of time and mass cr force. In order to be
able to talk about stronger and weaker forces, the orthodox
physicist has no choice but to first define a unit of force,
which he then muitiplies or divides. His entity of force is
defined quantitatively by other entities but is not understood
qualitatively.
Organic physics builds its basic concepts out of thinking.
ts coricept of force consists of its insight into the interaction
between the force of thinking and what is external. The con-
cept:lives dynamically within the basic polarity of thinking
and not-thinking. Without premature borrowing from what
has not yet been understood, the polarity of forceful effect
-and .emptiness reveals its range of stronger and weaker
forces. As both originate in the same inner thought, a weak
force_calls by its nature for a stronger one, and vice versa.
Only now does it become necessary to make distinctions in
space and time. If a stronger resistance is overcome, a weaker
resistance takes its place. A time sequence begins. If a weaker
and a stronger resistance are together in the outer world, ~ne
is present where the other is absent; they are spatially adia-
cent.
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ST AUGUSTINE spent most of hix life in the western part of North
Afiica near the Mediterrancan coast. In his ear. ly years, he_encoun- -
tered in Carthage both the philosophical schools of antiquity and of
his own iime. He felt attracted to Manichaeism even Ihough his
mother had brought him up in the Christian faith. - Twenty-nine year"s
old, he travels via Rome to Milan. There he finds Neoplatonic teach-
ing as well as Christian spirituality. He experiences in a storm of
emotions his conversion to Christianity. Shortly after his baptism on
the Saturday before Easter in 387, he returns to Africa to devote his
life to the priesthood. Living together with his friends, the first begin-
nings of a monastic community takes shape. — For thirty-five years
he was bishop of the harbor town of Hippo and it was during this time
that his written works, which were to become pillars of the Christian
philosophy throughout the centuries, were completed.

St. Augustine
354-430

Detail of a painting
Piero della Francesca
Museo Nacional de
Arte Antiga, Lisbon

-

We know St. Augustine as the
passionate confessor, as
founder of Western monastic
life and powerful Christian

- s teacher in the turbulent pe-
riod of the late Roman Empire and earIy Middle Ages. He was not a
scientist, yet he has described the concept of time with unique accu-
racy. We learn from his “Confessions " how the soul remembers the
fateful peaks arid troughs in her life. She longs for peace in God. In
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her search she journeys through all the realms of the sensual world,
She looks into the depths of memory, and eventually climbs beyond
the power of memory. What does the soul see? Augustine devotes the
Eleventh Book of his “Confessions™ 1o the concept of time. It is
senseless to ask what existed before the creation of heaven and earth
because the divine spirit is eternally present. Time comes about only
with the creation of transitory things. What is time? A passage of time
can be observed with the sensory organs, even if oh[y in the present. The
past and the future have no external existence. They are to be found in the
soul realms of memory and expectation. The transitory present, if seen
accurdately, is only the moment when the future becomes the past. Hence
time can only be observed completely with physical eyes and ears. It
cannot be measured in the material present. Measurements of the rhythm
of time are depicted only in the soul reaim. In the last book of his
“Confessions”, Augustine writes about the Irinity. Man becomes
aware of himself as a knowing, existing and willing being. These three
capabilities are an image of the Trinity. In his work “About the
Trinity”, he describes these capabilities as memory, insight and will.
He does not mention the connection berween the three innermost soul
activities and time. Nevertheless, Augustine s thinking indicates
clearly that knowledge stems Jrom the past, that contemplative exist-
ence lives in the spiritual present, and that will strives towards the
Suture.

We find in Augustine s writings much of Platonic philosophy; but
this thinking has undergone a change. Augustine is not a philosopher
of antiquity walking through lifc at a harmonious pace. He is much
more a desperate seeker who will pray in the moment of deepest
humility. Knowledge is worthless unless it Is transformed into love.
Through human will the treasures of memory become good deeds.
Time comes about through creative doing. In memory, insight, and
will, we participate in the creation of time and make it good or evil
Augustine’s concept of time is inseparably connected with human
existence in the context of Christianity.

THE ENIGMA TIME

The Nature of Time

Although time is an essential component of all physical
processes, contemporary physics has, to my knowledge, no
clear concept of what it is. In textbooks at best references to
different methods of measuring it are to be found. The con-
cept of time itself is either ignored or else defined with Ein-
stein as the fourth dimension of space. At this point the
question about time’s real essence, which nobody has posed
more emphétically than St. Augustine, is no longer asked. In
his Confessions Augustine refers in a clearly thought out way
to the principal difficulty of measuring time. “For the inter-
val itself we measure from some beginning unto some end.
On which account, a voice which has not yet ended cannot be
measured, so that it may be said how long or how short it
may be; nor can it be said to be equal to another, or single or’
double in respect of it, or the like. But when it is ended, it no -
longer is. In what manner, therefore, may it be measured?”’
The problem cannot be solved by measuring movement be-
cause time is not the movement of a body. Augustine recog-
nized the presence of time in his own contemplative activity,
leading what comes from the future over into the past. The
human spirit encompasses both smaller and greater periods
of time; God's wisdom, however, has been familiar since eter-
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nity with all temporal events. Augustine was able to discern
the time’s essence in the very ground of divine creation. He

established a scientific perception of time in Christianized

thinking

™ The same thinking had led Novalis on new assumptions
tovinderstand time. His Fragments contain in the shortest of
formulations an outline of time’s nature as a component in
an overall scientific system. Time is a consequence of spiri-
tual creativity extending to the physical world where it pro-
duces things that are spatial. In its own more spiritual
sphere, time has three counterdimensions correspondent to
the dimensions of space in the world of objects.

RL.dolf Steiner made far-reaching references to the nature
of time. His sketchy outline of the concept of time in the
chapter The Goethean Concept of Space, that forms part of his
Introductions to Gocethe's Natural Scientific Writings, is little
knewn. There he points out for the first time that the basic
element of time and space, hitherto overlooked, is separation
or partxcularxtv He left no doubt but that this is a phenome-
non that is as perceptible externally as color, sound or
warmth. — In his book Occult Scic rice, An Outline Rudolf
Steiner describes the origin of time together with that of
warmth at the beginning of the earth’s creation. Later, he
characterized time as the sphere of all that lives. Each organ-
ism has its time body which, by means of its formative forces,
fashions the spatial-physical body. Rudolf Steiner explains
how the spiritual world forms three counterdimensions to
those of space. — Time is always measured only according to
Spatialgiimensions. It is a spiritual sequence of events that
becomes comprehensible to us through thinking strength-
ened by imagination. Rudolf Steiner's work opens the way to

an understanding of the nature of time, such as Augustine
had postulated. and Novalis had foreseen.

.. its Percepiion

The phenomenon of time is interwoven with many other
phenomena. Is time a phenomenon' by itself or is it an ab-
straction? Initially, we form a naive picture of time as a
stream of events moving steadily from the past to the future,
with only the present externally apparent. The past is mem-
ory, an echo within us of external experience. The future is
phantasy, a preparation for experiences that are yet to come.

Let us look more closely at our external perception: We
have to admit that only fragments of the outer world are
presented to us from time to time. Our field of view covers at
best only half of the room that we believe to perceive clearly.
The other half is remembered and imagined. This field of
view provides us only with a small area of clear visual im-
pressions together with a larger blurred periphery that in-
cludes blind spots. It is thus a narrow band of transient
impressions in time, which gives us the experience of space.

How does a course of time manifest itself? The'seed per-
ishes in the sprouting process. There is no moment at which
a complete plant is in front of us. Its development stages are
in continuous transition. It is impossible to observe plant
growth with the naked eye. We are content with fragmentary
observations and create the transitions in our mind. What are
these observational-fragments like? As the plant sprouts,
green appears where brown was hitherto. When a blossom
forms, red replaces what was green; a brighter color takes the
place of a darker one, or vice versa. A careful touch encoun-
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ters resistance, where none was felt before. The polar: phe-
.nomena of red-green, light-dark, resistant-yielding, are
joined by the unnoticed phenomenon of appearance and dis-
appearance.

Light, color, resistance are present as external experi-
ences. Interwoven with these are appearance and disappear-
ance, that is, external observations that in our case can
neither be described as light nor as resistance. The more sud-
denly disappearance/ appearance happens, the more clearly
the observer is impressed by it. The emergence of a loud
sound out of silence gives us a shock. So does an intense
beam of light out of darkness and so, too, the sudden darken-
ing of a bright room. Every appearance/disappearance is a
connected process. We call such a sudden transition an inter-
ruption.

Interruption is an external phenomenon; but it would be
nothing without its accompanying colors, sounds and resis-
tances. A characteristic of an interruption is that it occurs’
always within the polarity of a phenomenon. Thus, initially, it
does not separate a sound from a color but rather marks the

transition from a Joud to a soft sound, from red to green,
from solid to liquid. '

«. .8 Concept .

Just as in the old tales kings and beggars are equal before
the Great Reaper, so are all earthly phenomena in the face of
timg. The arrival, presence and disappearance of external
phenomena are themselves external phenomena of a higher
kind. We therefore need to form a concept that is more origi-

na} and innately more substantial than we have so far done -
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in comprehending external effects. In order to better under-

- stand what is normally a dulled experience of external inter-

ruptions, I would like to ask the reader to recall the content
of the previous chapter. ;

Outgoing action and withholding both originate in com-
mon from the core of thought in order to form external
forces. Although the outgoing action and counteraction can
be graSped in picture form, their common origin offers itself
as an unformed unity that cannot be easily imagined. This
unity is filled with creative power. From this origin outgoing
action and withholding emanate in all possible states of re-
ciprocal dominance. The origin is constantly renewing its ac-
tivities and tends continually to crnge their
interrelationship. This is the starting point for understanding
time. When the action emanating from the origin is predomi-
nantly outgoing, a stronger effect comes about in the outer
world: This disappears when the origin holds back most of
the outgoing action, producing a weaker external effect.

A person whose inner brigin led him to withdraw all
activity, that means outgoing action and withholding, from
the outer world, would give the appearance of being dead. If,
to the contrary, his inner core were to completely surrender
to the outer world, he would lose his consciousr;:ss of self. In
between these two extremes the pendulum of time becomes
visible. Anything which disappears externally leads us back
to the inner origin. If this happens suddenly, we are shocked.
In realizing how the inner origin withdraws, we discern the
essence of an interruption in time. When we observe how the
creative force out of its origin continually renews what is

external, we discern time’s duration.
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The basic concept of time consists of the origin’s-dedica-
tion to the outer world and of its withdrawal from it. Hence
the concept of time is superior to all other concepts of the
outer world. In this dedication to the outer world, the origin
generates conceptual activities such as outgoing and with-
holding that bring about different external effects. Forces, re-
sistances, sounds, light effects come into being. Time
determines the arising and passing of external phenomena.

Grasping Time by the Perceptual Path

Interruption. Let us assume that an observer stands at
the inside of a double door which can move slightly back and
forth although it is locked. He is able to note that pressure is
being exerted against the door from the outside, but he can-
not see outside. If the pressure were always the same, the
observer could describe it as an attribute of the door. He
finds, however, that the pressure disappears. He now pays
more attention because he expects the pressure to reappear,
which indeed it does. The researcher describes his observa-
tions: The presence of pressure, its disappearance, and the
appearance and presence of a lack of p1 ‘ssure. The phenome-
non of disappearing/appearing he desaiibes as sudden change
or interruption. The phenomena arc: pressure - interruption -
lack of pressure ~ interruption, and so on. On further investi-

~ gation the observer finds that the elements of this sequence
are of very different character. Pressure (resistance) and lack
of };I'ESSUI'E (void) form a polarity. Where is the polar counter-
part to the phenomenon of interruption? Has an element

been overlocKRed?

[N
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Duration. Interruption would not be possible without

something to interrupt. It belongs to the character of an inter-
ruption, that it disappears when it appears. It is therefore by
necessity followed by something that can be interrupted.
Two discontinuities are separate from each other by having
something that can be discontinued between them. Pressure
and lack of pressure are equally interruptable. — These con-
siderations lead the observer to conclude that the capacity to
be interrupted itself constitutes a phenomenon. He calls it
duration. He may well have overlooked it so far because it
forms a unity with the phenomena of pressure and lack of
pressure. '

Polarity. It dawns on the investigator that discontinuity

and duration constitute a new polarity. He reasons as fol-
lows: Interruptions are a real external fact. They are the effect
of an activity, that of interrupting. This activity is an entity, a
living concept, that creates external unity when it extends
into the outer world. In this way interrupting generates, at
first, through the unity of its own activity, the opposite of
what it wants to bring about, i.e. the capacity to be inter-
rupted (duration). Only then is it able to let the external
unity, such as pressure or lack of pressure, disappear.

How is it possible for interrupting to be able to remove
pressure from the outer world? The pressure phenomenon is
constantly produced by the outgoing action. In the moment
when interrupting changes the outgoing action into its coun-
terpart, withholding, the external pressure disappears. The
investigator can now see in the-appearance and disappear-
ance of the pressure phenomenon not only the result of out-
going action and withholding, but he can see also the
outcome of a higher form of activity that brings about the
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changeover between outgoing action and withholding. He rec-
ognizes this higher form of activity in the interrupting and in
its opposite, the creation of duration. Everything in the outer
world proves to be interruptable unities, except the interrup-
tions themselves. It is an interacting polarity. ‘
Rhythmic Sequence. After pressure and lack of pressure
have aiternated several times the observer notes a reduction
in, and finally an absence of the interruptions. He finds only
a steady pressure. This condition changes again when the

observer perceives, instead of the continuity, the previously ..

described change in pressure with more frequent interrup-
tions. It leads him to the following conclusions: Unities and
interruptions alternate with each other. if the unity of the
phenomena is dominant, all contrasts flow together into one
nebulous unity. If interruptions are dominant, a confusing

changeover results. Between these extremes, the investigator

perceives the orderly alternations of interruptions and uni-
ties. Similar unities then alternate with interruptions. The re-
searcher calls such regular interchange a rhythri. A unity
which is bracketed by two interruptions he calls an interval.
He is amazed to find that the intervals have a life of their
own. Two intervals that are separated by an interruption can
be united into one interval. The observer realizes, that pres
sure as well as lack of pressure are interruptable unities. As
unities they tend tc form a commen unity together. Con-
versely, the interruptions tend to exploit the interruptibility
of the unities. The resulting competition of the opposites
leads in one case towards all-embracing oneness, and in the
other towards complete fragmentation. The dynamic of the
-elongation and abbreviation of the intervals is to be found in

between.
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Grésping Time through Doing

While the investigator is pondering these considerations,
there is a visitor outside the double door; he is trying to open
it by pushing against it and in this way causing the described -
phenomena. Let us identify ourselves with the visitor and
study his inner life to the extent in that it is connected with
the production of the pressure phenomena.

When the visitor creates pressure through his outgoing
action, the. origin of his activity makes him aware of the one-
sidedness of Lis action. He feels the need to do the opposite,
which is to withhold his outgoing action, and thus bring
about a void, lack of pressure. He realizes that any external
effect he brings about will have to be by necessity one-sided.
The many-sidedness of his inner abilities causes him time
and again to alter what he is doing and to seek a balance. —
This inclination necessarily accompanies every act that is pér-
formed in the outer world. It s, therefore, intrinsic to exter-

nal pressure that it has a beginning, a duration and an end.

The visitor outside the door begins to understand that

he has so far overlooked a quality which forms part of all of
his expressions. But if he tries to recover this in his external
work, it eludes his cognition. When an extemal'prvocess be-
gins, neither its duration nor its end exist in the outer world.
Neither does the process exist externally when it ends. The
visitor grasps now that he will never find duration and
change as complete phenomena in the outer world, even if
they do give shape to the external processes. Only if he takes
into account his own participation in the external action, that
is his expectation and memory, does the riddle begin to solve
itself. '
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The Realm of Time

 Past and Future. The first observer may now open the
door and let the visitor cnter. As the friends exchange their
observations it becomes clear that the first of the two had
witnessed the same event from a different perspective from
that of his visitor. For the first observer the event started with
the presence of the outer perception of pressure. He matched
this to his conceptual life which he allowed to be shaped by
the impressions, and he kept the impressed shape in his
memory. As for the visitor, the event ended in the present
with the pressure phenomenon he had brought about. He
had intended to work outwards. His outgoing action became
directed towards the door and produced the external pres-
sure. "

The friends call the first aspect of the event a memory
image because it preserves and processes the outer impres-
sions as an inner picture. The latter aspect of the event they
call an expectation image because the abundant inner force
forms its image all the more accurately the closer it comes to
the outer world. Each ihvestigator now understands the
other’ls,' point of view. It is the same concept, "hat, emanating
powe{fully from its source, becomes external, allows itself to
be shaped by what is external and returns again to its source.
The source breathes out and in. Its thythm becomes part of
all the forms which it creates, both in the concepts arising
from the origin, as well as in their effect on the outer world.

The Present. The observers have still failed to find the
complete answer to their questions. Which is the realm of
present, past and future? Can duration be measured? How
can we meet each other in a shared present? They suspect
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that all three questions are bound up with the insight into the
origin of activities. The breathing in and out of the origin’s
force must always be living creative activity. Even if the ori-
gin’s rhythm stretches out towards the outer world, it always
will stay in the realm of activities, in the life of concepts.
Time’s realm is that part of the life of concepts that borders

‘on the outer world. It is to be found where conceptual activi-

ties pass over into the outer world, where the life of concepts
gives up part of itself, and where the stream of action re-
verses itself and becomes a counterstream flowing back to
the inner world.

Our two friends call the whole process time. The course of
time can only be kept track of in the life of concepts. A certain
duration or time interval is externally visible, but cannot be
exterhally viewed together. Hence the astonished friends
have to admit that any external measurement of time must be
incomplete. They wonder why two people meet one another
in the same external present, even though they experience it

constantly. They believe they can see the beginning of an

answer when they look at the nature of their thinking. For
this contains only one truth that they can both perceive and in
which they can actively participate. One thinking runs
through their insights, expresses itself in their work, and fi-
nally comes into contact with the outer world. The presence
of thinking touches the external creatively through two peo-
ple who meet each other in it.

Expectation Image and Memory Image. Shortly after-
wards, our observer$ have the opportunity of seeing a rain-
bow. Both are familiar with the laws by which it comes about.
The visitor, in particular, is able to predict a rainbow’s ap-
pearance. He notes step by step how the position of the rain-

33




Wi
im;;re\ :l:; :orer (1): cc;lor appears externally, the expeétation_
g periOd, thepr 'ceb by' thQ‘? .outer perception. During the
e ot intan? ow is vxsx§le, the host is able to observe
ot o its m.emory image. His conceptual life is
Y imprinted by the Impressions made by the rainb
an extent that literally colors it. e
ory ;I:i gf:;ezisy :;:aevaeg;z(fe:rtl;;t in tl}:e expectation and mem-
s they € them the natural phenomenon’
g::fr:hsesxcomtm tlme.' This is all the more real g\e more ’;;’Z;
btons s u er' and inner observations become. Both images
iy g to the life of concepts. One comes from the future and
o t}? em the present. The other begins in the present and leads
Past. The observers begin to suspect that very little of

to retu i igi i
o m to its origin, leaving behind footprints as interrup-
s and durations while sti]] connecting both worlds

Novalis’ Concept of Time

] u:;n:; is a dllefx?ma fo.r conventional physjcs which needs
. Ime for its basic laws. Physics denies the possible
fdea that the outer world is continually brought. forth from a

Inner world to which it can also return. The}éforé it 'pos:tur-1
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- lates that time is nothing but an outer physical proéess.- —In
" a century when physical thinking was still more flexible, No-

valis worked at the basis of a future science which would
include the inner world. He observed an inner space out of
which external space is precipitated, and to which the latter
can also return. As both spaces are in continuing interchange
with each other, one is the complete counterpart of the other.
Hence the inner space contains lines, planes and figures that
correspond to those in external space in all three dimensions.
Whatever manifésts itself in the outer world as rigid, inert
and schematic, is in the inner space alive, changeable and of
a conceptual, creative nature. He called.the inner space tinze.
Despite the brevity of his description, Novalis” phenomenol-
ogy of time is so precise that the only question that remains
is. whether it really exists. I should like to pursue this on the

‘strength of further observations.

The Field of Rhythm

Interruption and duration are the polarities presented ex-
ternally by time. One can contain all the outer world’s ap-
pearances and the other none except of its own. Both need
each other, complement each other, and interact. An interrup-
tion needs to be preceded and followed by a duration; dura-
tion, in turn, has a beginning and an end. Since the‘
appearance of an interruption means also its disappearance,
it needs to repeat itself. Both opposites unite to form the
simplest phenomenon of time - the interval. They develop
their own life leading towards enhancement. One interval is,
by necessity, followed by the next; the flow of thythm begins.
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A simple or a more complicated drum beat presents itself

a-s a continuous process, both in the drummer and in the
v..hstener. The perception of drumming is to be found as much
\}n-the pause as in the sound of the beat. In order to perceive

this unity, the listener has to make himself become active.

fAfter a few beats, he gets hold of the rthythm in the memory
image which then turns into the expectation image. The latter

Pecome‘s a perceived external fact and returns, as memory
Image, into the inner world.

One could assume that a rhythm would just appear out
of the future, touch the present and disappear into the past. If
.that were true, a thythm would disintegrate at any moment
Into its past and future components. It is rather that the fu-
.ture rhythm seizes the past rhythm, and vice versa. Both melt
into the experience of the rthythm, do not only touch the pre-
gent but lift it into an area where past and future unite.

The Harmony Field

7 Time’s sphere is further illuminated by the observation
that eyery rhythm is subject to a restriction. Rhythm consists
of the repetition of a certain interval of time. The latter may,
for example, be subdivided into short-short-long. It is, never-’
theless, a single basic sequence which continually repeats it-
self. The restriction is remedied if the first thythm is joined
by a second. The nature of a thythm calls for the company of
other rhythms. Two rhythms that are similar blend into one
another and form a common rhythm as in a song for two
voices.,Other rhythm.é, e. g.' in polyphonic music, are differen-
tiated from one another but form a harmony, especially if one
or more mediating rhythms join in. There then arises be-

~
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tween the various rhythms a new element of time which we
will call the harmony field.

The phenomenon of interference illustrates the concept of
the harmony field. Let us consider two clocks that are ticking
at two frequencies that deviate only slightly from one an-
other; one clock ticks a little faster than the other. If both
clocks can be heard together, a third rhythm arises due to the
fact that the combined ticking of the clocks alternates be-
tween equal and unequal intervals. The third rhythm is much
slower and forms a transition between both of the first
rhythms without which it cannot appear. The phenomenon
consists of three rhythms plus what happens between them.
The continuity of the interference rhythm sheds light on the
continuity of the first two rhythms. They flow continuously
through future, present and past, and pulsate through the
territory of time where both of them bring about the new
rhythm. This area of time, the harmony field, unites the three
rhythms and would be wide enough to accommodate other
harmonizing rhythms.

The harmony field is more than an abstract summary of
the various rhythms or their causal connection. A harmony
field can be perceived to the same extent as each single
rhythm. In so far as it reaches the outer world, it is a phe-
nomenon like any other external object. Like other temporal
processes, the harmony field extends beyond the outer world
into the sphere of the conceptual, which is not abstract, but

spiritually creative as it immerses itself in the outer world

and disengages fronf it. : ;

Just as every rhythm is a purely temporal structure, their
interaction is also a process in time. The harmony of thythms
is a higher temporal phenomenon than each rhythm by itself.
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In a single rthythm one interruption follows another whereas
in a harmony the single interruption becomes unimportant.
What matters is not the longer or shorter duration of the
intervals but the common dynamic of shorter and longer in-
tervals. The rhythmical sequence is intensified into a mani-
festation in which the essence of time comes to more perfect
expression. We describe rhythms as the first, and harmonies
as the second, dimensions of time.

Physiological Harmon y Planes

One-dimensional temporal processes we find in the
realm of plant growth. Algae cells are aligned next to one
another. In the shoots of higher plants one leaf follows the
other. Each plant offers its own simple rhythm to the great
surrounding rhythms of nature. The bodily functions of ani-
mals and humans are based on the bringing together of
rhythms. Heart beat and respiratory rhythms tend towards a
four-to-one relationship. The rhythms of all the other organ
functions are integrated into this central harmony. The
thythms of sleep, wakefulness and of digestion are oriented
more towards the changes between day and night. Variations
in the functions of the spleen, liver, kidneys, including the
fluctuatidns of blood pressure act as mediators between the
external and central rhythms. The harmony of these proc-
esses gives us an inkling of the human organism'’s temporal
form. Each different thythmical body function tries to be in
unison with every other. In the ideal case it would be possi-
ble to integrate the interplay of all the bodily rhythms into
the interaction between any two body rhythms. We call such
a higher structure of the harmony field a harmony plane.
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The Time Field

-‘Cle‘a‘rly, a harmonious combination of rhythms can be
disrqp;t'éd in different ways. Technological influences or the
consequences of a chaotic life stylé act destructively on a
healthy balance. The same effect can be caused by the intru-

‘sion of a foreign rhythm that stands opposed to the harmoni-

ous balance of rhythms, e.g. as in cases of parasitical disease.
If a foreign rhythm brings about a comprehensive picture of
clinical illness, as in malaria, it is reasonable to suspect a
combination of illness-producing rhythms, i.e. a harmony
plane external to the harmony of the human body. A similar

‘8ap opens up between the rhythmical processes of different

animal species which fight each other. Different harmony
planes encounter one another, cross over and collide. Tempo-
ral events take place which are more than a harmonious com-
bining of rhythms. _ _

In simple rhythms the being of time brings about the
alternation of intermpﬁon and duration without, however,
overcoming their antithesis. In quicker rhythms interruptions
prevail, while in the sjower ones it is duration which domi-
nates. In a harmony of rhythms the being of time shows its
ability to generate various and different thythms as well as to
unite quick and slow rhythms into a more original activity.
The contrast between discontinuance and continuance is
overcome from its very origin. Although a synthesis of oppo-
sites is thus achieved, this outcome itself calls for an even
higher manifestation of time. When time’s origin is able to
generate different rhythms and to unite them in harmony, it
engages itself, in turn, with different rhythms. The origin is
at the mercy of the one-sidedness of certain rhythmic combi-
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nations. Even if it overcomes the one-sidedness, one or the
other harmony comes about in every case. The enhancement
of the opposites still bears traces of its external provenance. It
never achieves a complete synthesis of opposites, but only
different kinds of syntheses.

Hence, the harmony of rhythms cannot be the highest
manifestation of time. One harmony may be incompatible
with another. A dancing couple stops for a moment if the
music‘changes, say, from three-four into four-four time. At
this instant the couple has to adjust to the new music. Every
dance is a harmony made up of various rhythms. During the
pause, the dancer returns for a moment to his own ability to
shape different harmonies and touches on the inner origin of
harmonies. Whatever unites the different harmonies cannot
be part of any external one-sidedness.

Time appears at the point of transition between the inner
and outer worlds. It is the form in which inner actions reach
the outer world and external effects are taken back into the
inner life. The essence of this form is to be found at the origin
of the outgoing activities, the origin that either engages with
the outer world or withdraws from it. This whole process is a
reflection of the phenomenon time in its different stages. In-_
i>rruptions and their absence imprint themselves as frag-
ments in the outer world. Rhythmical sequence widens
through inner activity to become the stream of time. Within
this strcam harmonies of rhythms resound expressing the in-
ner source of the activities. In between the different harmo-
nies chasms of time open up which lead back to the spiritual
foundation of all original activity.

Sach time chasms have been repeatedly described and
depicted as the fécus of historical events. Widely different
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historical streams converged in the era of discoveries when
European sailors encountered the people of ancient cultures.
— Centuries-old structures were shaken when individuals
stood up for the truth under the most adverse conditions.
Time chasms are also represented in the art of the tragedy
where incompatible human lives converge demanding sacri-
fice and transformation. In the conflict everything that had
developed in the life of those involved comes to a halt. The
course of time stops and events take a different turn. This is
often expressed in opera by means of musical themes which

. are not in harmony. The conflict has to be resolved in the

listener’s innermost experience.

Time gaps are time’s third dimension which we call the
time field. They contain the turns of event which lead into
inner human experience. As the center of spiritual activity
reveals itself in the time field, it is the highest and final di-
mension. o '

Is Time Measurable?

The drummer’s rhythm, the harmony of a piece of music,
and the chasms of events in the drama of human confronta-
tion are outer as well as inner reality. In all dimensions time
is also an external phenomenon. Everything external arises
and vanishes through time. The perception of te_'mporal proc-

~ esses necessarily leads the observer into that realm of activi-

ties out of which external phenomena arise and into which_
they disappear. Seen‘from an inner perspective these activi-
ties are living concepts which impinge directly on the outer
world. Time is the inner space in which the activities take
place as action and counteraction, structured in the rhythmi-
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cal changes of intensity, in the harmonious interaction of the
rhythms, and in the clash of incompatible systems of har-
mony. ;I’he_ totality of the events encompasses an inner space
of acti\_‘{iﬁes just as differentiated as the external space which
is constantly created, moved about and swallowed up again
by the inner space.

The inner Space, time itself, is not externally measurable.
We measure the shadows it casts when it grasps spatial

things and sets them in-motion, Its spatial trace is measurable
while time itself escapes.

SPACE:IDEA AND REALITY

A Cognitive Gap

More than any other phenomena, geometrical forms ex-
press clarity of thought. Their exactness and beauty- chal-
lenge the obsérver's scientific thinking, the foundation of
which they have been sice antiquity. The Euclidian theory of
space with its poihts, lines and planes is still partof the ba-
sics of school work. Conventional geometry, howe\‘ii_ér, proves

Michelangelo, The Creation of Sun and Moon
Vatican, Sistine Chapel
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to be a less stable pillar of the scientific edifice than one might
expect. An infinitely expanded space eludes both our percep-

‘tive and intellectual abilities. Modemn projective geometry has
“proven that infinity and dynamic thinking are close to one

another. It gained access to a theory of space which leads
beyond Euclidian concepts as its forms originate in the geomet-
rical periphery, from where they are projected toward the
measurable center. Einstein tried to cope with the theoretical
problems of infinity by adding a fourth dimension to space. It
is su&pposed to contain time and to make it possible for space,
due to its “curvature”, to be unlimited but not infinite. The
idea of one or more additional spatial dimensions that include
time was not new. It is in keeping with the need of the life of
thought to create spaces that correspond to its own inner
breadth and variety. The three Euclidian dimensions had be-
come too narrow for modern mathematical and scientific
thinking. In the attempt to widen and to differentiate space,
however, the forming of the simplest geometrical concepts was
forgotten. Points, lines and planes continued to be presented as
spatial elements that do not require further explanation other
than to be mutually defined. In this way the cognitive value of
geometry had been weakened from the outset.

In this context a rather common interpretation of phoro-
nomy (theory of motion) needs to be mentioned. It describes
space, time and motion as purely mental depictions which
can be recognized without a need to observe external phe-
nom)e_na'. On the other hand, all the other elements of physics
are supposed to be based on forces which our thinking can
indeed put into conceptual order, although we can per-
ceive their real content only externally. It is easier to dis-

cover the contradiction in this theory than to resolve it. -
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The transparence of the inner view of a geometrical concept
does not relieve the rescarcher from the need to p"érceive the
existing geometrical forms out there in nature. The fact re-
mains that the distance of a mile in nature is more than a
mental picture. If it is possible to perceive natural phenom-
ena and to understand them with clear concepts, what is the
principal difference between phoronomy and mechanics?

In recent textbooks phoronomy is hardly mentioned any-
more; yet the cognitive gap is deeply ingrained in theoretical

physics. We have on the one side the intellect of the scientist

with his mathematics and his geometry; whilé} on the other
side we have natural phenomena which the intellect is able
to put into order but not to create. How can we grasp nature
by means of our insight? Einstein was aware of this conflict:
“The very fact that the totality of our sense experiences is
such that by means of thinking (operations with concepts,
and the creation and use of definite functional relations be-
tween them, and the coordination of sense experiences to
these concepts) it can be put in order, this fact is one which
leaves us in awe, but which we shall never understand.”

In his Introductions to Goethe’s Natural Scientific Writings
Rudolf Steiner showed the common foundation of all natural
sciences: “Size, shape, form, position, movement, force, etc.
are perceptions exactly in the same sense as light, color,
tones, sensations of smell or taste, heat, cold, etc. Who sepa-
rates the size of an object from its other properties, to con-
sider it all by itself, does not deal any more with a.real thing
but with an abstraction of the intellect ... The spatial and
numerical relationships have no advantage over the other
sensory perceptions than their greater simplicity and easier
comprehensibility.” More than twenty years later, Rudolf
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Steiner! points out in his Light Course the gap between phoro-
nomy and mechanics. It is impossible for the ordering in-
tellect to build a bridge between its mental formulations
and reality unless its thinking is made less superficial.
Rudolf Steiner calls on physicists to rethink their basic
mathematical and geometrical concepts. Habits of thinking
need to be changed. It is not enough to operate with concepts
while ignoring their origin. Only when the reality of thinking
is taken into account in scientific research can the bridge to
external reality be built. Rudolf Steiner did not only show the
way out of science’s general impasse, but he also described it
step by step in the context of space cognition. In his exposi-
tion of ‘Goethe’s concept of space he proved that the three
spatial dimensions go hand in hand with three basic steps in

- Vthe‘ formation of concepts. The whole wealth of our cognition

is based on these three steps.

How We Experience Space

The different stages of our spatial awareness encompass
more or less all our life experience. We reckon to live in space
even though every night our consciousness withdraws from
it completely, thus demonstrating that we are not just spatial
beings. Something inside us begins to question about the na-
ture of space when at times the Aha experience of geometrical
proof gives us joy, or when we admire the- harmony and
beauty of crystal forms or ponder on the majesty of the starlit
sky. Is space infinitely wide? If no straight line exists in real-

- ity, does it exist then in my imagination? The teacher can

show a student how each drawn line becomes irregular and
formless if looked at through a magnifying glass. The unity
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of the line disintegrates in such a case into a collection of
crumbs. Instead of pursuing geometry further in his imagina-
tion, the student might ask: What is spatial about a collection
of crumbs?

One glance through the magnifying glass shows the stu-
dent darker and lighter spots with blurry transitions and ir-
regular edges. This time he pays attention to some other
observable elements which up till now he had found uninter-
esting: What he sees through the magnitying glass with all
the differences of light and dark is visible together. In spite of
this, a dark spot is not where a light one is; light areas are not
where the darker ones are. How can this strange structure be
understood? The student is so impressed by the microscopic
view of the drawn line that he forgets his geometrical con-
structions. His field of view includes something else besides
light and dark. Where light and dark meet, the one ends and
the other one begins. Hence the boundary between the two is
neither light nor dark. Wherever the change takes place in
gradually darkening shades of gray, close observation reveals
a boundary which can shift. On one side of it, the shades
become lighter, while on the other they become darker. Does
the border itself have a medium shade of color? Can there be
a color where there is no spatial extension? Am I adding with
my mental process the borders to the outer reality?

The student finds these questions disturbing but also fas-
cinating. He pays attention again to the dark spots which are
visible together but lie separate from each other. One spot is
not where the other is. If two such spots of the same color are
close enough to one another they merge together into one
single blob, since no color difference forms a boundary. Nev-
ertheless, one part of the blob is not where the other is. If the
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two merged parts were to move only slightly apart, just al-
lowing a brighter rim to appear in between, both parts would
again be separated by a visible boundary. A spot is not only
_dark but also separable. The student realizes that the prop-
erty of being separable is just as much an external tuct as the
light or dark color. Separability, where no boundary can ap-
pear because the colors are the same. Separation, where the
lighter and the darker shades contrast. Certainly, the student
does not perceive an even line in this; but he does perceive
externally the separation of light and dark just as mugh as
light and dark by themselves.

In the field of touch perception the student makes a simi-
lar discovery. Even less than his eye, his touch gives him the
impression of a complete geometrical form. There are im-
pressions of resistance and lack of resistance which line up

i:beside one other. Resistance and its absence appear together
extemally, with their separability and their separations. The
student notes that separations always appear as the bound-
ary Qf polar opposites, whereas separability is perceivable
within the same quality, e.g. of a certain color or of a certain
strength of resistance.

:~‘l

The Basic Concept of Space

The more our student devotes himself to his new obser-
vations, the more the usual geometrical exercises appear
questionable to him: “Although I see why the sum of the
angl_gs in a triangle is 180 degrees, 1 do not understand what
an angle and a line are. If a point is viewed as a contracted
extension and a line and a plane as partly contracted and

- partly extended, does that reveal anything about what exten-
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sion really is? How does a mal extension differ from an imag-
ined one? Can there be more than three spatial dimensions?”’
He cannot find an answer either in the Euclidian or in the

© projective geometry, as both use lines, points and planes as

their basic geometric elements. He would like to know how
points, lines and planes arise from thihking.

The student puts his complicated geometrical construc-
tions aside and observes instead the simplest possible phe-
nomenon. He chooses an impreésion of touch which he has
while his eyes are closed. With one hand he touches the door
frame while his other hand reaches into the door opening. He
is aware of resistance and emptiness. On the one hand his
outgoing activity prevalls on the other hand, his withhold-
ing. Both activities are familiar to him from his study of force
and time. Up till now he had observed how one activity suc-
ceeded the other. Now he perceives how action and counter-
action do not follow each other but reach outwards
simultaneously. Prevailing outgoing activity encounters the
resistance of the door frame, prevailing withholding encoun-
ters the void of the door opening. Each activity contains
something of its counterpart. Are they blends of incompatible
opposites, or are they true transitions? On his teacher’s ad-
vice the student observes his experience of touch as thor-
oughly as possible. He sees the common ground of outgoing
activity and withholding as well as their rivalry and interac-
tion. But they remain opposite activities until they touch the
outer world. The student does not find a true transition in the
different degrees to which one or the other activity prevails.

A further suggestion from the teacher makes the student
aware of an observation he had missed. Part of the door is
the boundary of the door frame and the opening. What does
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he do if ’he touches this boundary? The moment he puts his
hand on’the frame, his predominant retention changes into
outgoingff activity. Retention is taken back to its inner origin
in order to give way to the opposite activity. As he senses the
frame’s resistance, his touch penetrates the force structure of
the wood; at that very moment it crosses the boundary men-
tioned above. The moment he withdraws his outgoing activ-
ity from the wood frame, his touch is situated in the void of
the door opening. Whenever he reaches out or holds back his
activity, he finds himself on the one side or the other of the
boundary without meeting the boundary itself. He no longer
doubts: to meet the boundary itself he has to take action and
counteraction from both sides back to their common origin.

- He notes a contradiction in this. How can he encounter the

outer wo‘fld if both activities are taken back? In that event,
the origin’s activity would remain internal and not be in the

outer world. The student discovers to his astonishment, that

what is in;possible to logical intellect is a fact for thought that
is alive. The outgoing activity and its withholding take place
alongside’ one another; they mingle and struggle with each
other. But whenever one activity wants to change into its
counteractivity, it has to return to their common origin to be
transformed. As a result, the continuity of the inner transition

- manifests itself externally as fragmentation.

Contefnplation of the boundary amazes the student more
and more. If the void ceases at the boundary and resistance
begins, neither can be present on the actual boundary which
means that nothing is there. Is it a nothingness that unites
both opposites - within itself as a seed? The student realizes
now that he has found the true transition where he least
expected it. Where it comes about, both activities withdraw to
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their primordial stage, remote from thé outer world. They
leave behind externally the breaking off of both opposing
phenomena. In our case it is the boundary between resistance
and void. The student is convinced that he sees a fundamen-
tal phenomenon and calls it outer separation. The joint with-
drawal of the opposing activities he calls separating.

The student understands more and more the extent to
which the separating activity permeates his conceptual life.
He finds it difficult to observe the new concept, since it be-
longs to the life of the origin where concepts themselves
arise. But he learns now to distinguish features in an area of
his thinking that he had hitherto experienced as a p'c')werful,
even if unstructured, source. The inner source’s relafion—ship
to the outer world reveals a discrepancy. As soon as it tries to
reach out towards the outer world, its activity becomes one-

sided. It splits into an outgoing stream causing resistance,

and a returning stream bringing about emptiness. Thrdugh
each of the two streams the origin communicates its unity to
the outer world. If the unity manifests itself as a stronger or
weaker resistance exterﬁally, it has become fragile in conse-
quence of having left the inner unity. The fracture lines are
the external marks that the inner origih leaves behind when
it again withdraws into itself. Its fragments are separated.
Hence external unity has extension that the student calls
space.




Space and Time

.. After the student has succeeded in grasping the polarity
between separation and unity he notes its wide-ranging ap-
pearance spectrum. He would like to begin to review and
order the new details. But a basic problem faces him. Do not
his concepts of separation and external unity resemble those
of interruption and duration? Are they perhaps identical? In
both cases external contexts and their disruption are brought
about, on both occasions the origin reaches out into the exter-
nal world in outgoing and withholding action, disengages,
and returns to its own self. In considering these things the
student becomes aware of further contours in his conceptual
life.

When the power of thought is engaged in the outer
V_g_qud,"extemal things appear and disappear. When they ap-
pfga_r,‘v the boundary between the inner and outer world is
overcome; when they disappear it is restored. It is out of the
creative rhythm of living thought that time is created. Only

secondgrily, thoﬁght considers what has been created exter--

nally, and so discovers that it is able to have an overview of
contra'fsvts and to unite them. The boundary between the inner
and oﬁ_ter worlds becomes the subject of inner observation; it
becomes conceptualized. Thus thinking is now able to cross
this primeval boundary not only in one or the other direction
but simultaneously in both directions. The primeval bound-
ary between the inner and outer worlds, transformed by
means_of concept formation, is cast out into the outer world
and becomes a boundary between external things. External

space arises out of the creative rhythm of thought as it is.

reflected in inner overview.
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The student is eager to establish as clearly as possible the
difference between a boundary in space and an interruption
in time. For it is on this that his further insight into the nature
of the outer world depends. His consideration of- the source
of active thinking, he believes, has led him to the threshold of
a new view of time and space. The feeling of having come
closer to an understanding of the creativity of nature fills him
with joy, but also with unease. For it is only in brief and
hard-won moments that the living source of thought reveals
itself. He notices changes in his own emotional life since his
involvement with the new insights. The student decides to
ask the teacher, to whom he owes his new direction of
thought, for advice.

Student: My research in the fundamentals of natural sci-
ence has brought about an unexpected change in iny life. The

. new thoughts are difficult to grasp. When I do succeed in

viewing them, they give me a feeling of joy and inner enrich-

‘ment which constantly attracts me.

Teacher: Have you other obligations?

Student: I have neglected my professional training re-
cently. I have also become less sociable.

Teacher: You have gained insight into a way of thinking
that is more powerful than the usual thinking. It will take
years of hard work before you will have made relatively little
progress. You should therefore take care not to neglect any of
your professional and social obligations.

Student: I promise to do that. How can I strengthen the
new thinking within me?

Teacher: The inner eye for the reality of thought wanes if
it is not opened at least once a day. As we are.most strongly
connected with our living thinking when we sleep deeply, it
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is best to bring it into consciousness in the early morning. For
this a rheditation helps, which you can build up piece by
piece over days and weeks. You can bring its content before
you each morning in the following way:

The mineral kingdom .
Teaches me about the beginning of creation;
The plant kingdom with all that lives
Reveals the beauty of the creative spirit;

In joy and suffering of the animals

Lives the power of spiritual existence;

The thinking of human beings

Opens the inner world.

It is best to carry out this, or a similar, contemplation only
in imagery and feelings, without words. Then follows the
more difficult part of the meditation:

When I wake up in the morning and open my eyes, I
perceive a world which presents itself to me without my con-
tributing ',to it. The insight “What is there is outside myself” is
a truth based on itself, with an inner unity, in which I actively
participate. The truth unfolds a life of its own when I meet
the external +rith insight by means of outgoing action, or
when I allow the external to work upon me, withholding my
own action. The common origin of outgoing and holding-
back activities, in its pendulum beat creates time. From the
overview of the origin’s activity, space is created.
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The Polarity of Space — The First Dimension

Separations. 'fempofal interruptions delineate the border
between outer and inner worlds. Spatial boundaries separate
external entities. Due to the nature of their basic é'lements,_
time and space belong to. different regions of existence, their
interactions remaining incomprehensible so long as they are
mixed up together.

The basic elements of space are separations which are
manifest externally. A separation consists of the demarcation
from each other of contrasts such as light and dark, resistance
and emptiness, when both are present. (Figure 1). The ob-
server comes to understand a separation when he examines
the activities, which have brought about the separate external
opposites, in their withdrawal into their common inner ori-
gin. In the insightful active encounter, separation can be

realized.

Figure |

Separation and Unity. Since the nature of an external
separation lies in the withdrawal of unifying thinking from
the outer world, outer unity is the polar opposite Qf the exter-
nal separation. Every external wholeness demands that it be
broken up. Every separation would like to disappear and
give place to unity. Separating and unifying are rival aspects
of the same concept. Through this extended concept the ob-
server comes to grasp a new experiential element. He recog-
nizes in light and darkness, resistance and void, not cnly




different external effects, but their common external unity,
Le. their separability.
Distances and Extension. Since two separations as such
-cannot externally connect anything, they stay away from
each other (Figure 2). By their very nature they surround
themselves by what they are not, i.e. external wholeness.
Once separations are understood, they manifest themselves
as distances. Both aspects of the separating activity are ap-
parent: Separations and their external connection. The dis-
tance between two separations is a polarity of the simplest
kind consisting of the separations together with what they
have externally in common. This latter is separable. We call
thi§ external wholeness extension. The observer is not just
confronted by a world of distinct impressions. Between the
boundaries can be perceived what all the different available
-shades of color, quality of touch, etc. have in common: Exten-
sion. Boundaries enclose that which they themselves are not.
Space extends in its polarity.

Figure 2

The Dynamics of the First Dimension. Our thinking mas-
ters. space by unifying it as it proceeds from separation to
separation. Each step creates a new distance. Separating and
unifying are thus in continuous interchange. The more sepa-
rating prevails, the more extension will be fragmented. The
more unifying prevails, all the more are separations re-
' moved. The fragmented units dissolve into one common,
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large extension. This latter is separable and contains the po-
tentiality for many small pieces of extension.

The tendency to become greater or smaller lies in the
nature of the distance formation. It encompasses its inner
conceptual side: The expansion of the activity of unifying;
and the concentration of withdrawing to the thought origin,
the latter process becoming visible in the external separation.
In space greater distances spread out alongside smaller ones.
The inner movement of expansion and concentration pul-
sates in the cognitive life. We call these inner and outer dy-
namics of distance formation the first spatial dimension. This
consists of perceived boundaries, separable extensions, and
of both shorter and longer distances, but not yet of points,
lines and planes. »

Can an extension that embraces one separation after an-
'other become infinitely great? It cannot do so as long as the
space described here remains externally ‘perceptible. If, how-
ever, we were to let our gaze travel as far as the farthest,
perceptible border and were to take into account the exist-
ence of another spatial entity beyond this border, the realm of
the perceptible would touch the region of the imagination
where infinity is at home. The same happens in the opposite
direction with the process of diminution. '

The Second Dimension ¢

Its Concept. Once the observer has grasped the dual con-
cept of separating and unifying, he sees how they are two
sides of one life of thought that can either turn towards, or
withdraw from the outer world. Understanding what is com-
mon in the life of thought within different concepts, is an
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inner step" which may be described as the comprehension of
concepts. It makes it possible to grasp the second spatial di-
mension with its web of separations and combinations. Our
concern is‘not only with a bit-by-hit extension or diminution
of a distance. Every distance now shows a tendency on the
whole to become both greater and smaller. If this tendency
triumphs, the result is a line which is the combination of all
the distances that belong to the extension and diminution of
the original distance. What matters now is the connection of
distances instead of the connection of separations that we had
in the first dimension.

Figure 3,

The dyhamics of extension and diminution, going from
separation to separation, gives rise to band-shaped figures
(Figure 3). The incompleteness of these figures becomes obvi-
ous if .their concept is made specific. When separations are
lined up, to be exact, distance is added to distance, smaller
distances are supplementing one another to bec me one
greater one. It is an interconnection of distances within one
single, common distance. This turns out to be a special case
among all the possible distance combinations, for it is also
possible for two distances to be located next to one another in
such a way that fhey are not part of one common distance

(Figure 4). If each of these two distances is formed by two

separations, each sep_arafion by its nature stays away from

every other. The result is lines which are separate from one.

another (Fiéure‘ 5.

Figure 4

Figure 5
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As far as lines are comprehended, they are reco,gnfzed in
the outer world. A country’s borders, for instance, are not
only imagined but also for real. They may consist of stone.
markers, grass, etc. The linear separation is just as real as the
countries it separates. A line’s reality is attained in the cogni-
tion of what is externally perceived.

The Line as Extended Separation. Two lines which lie
apart from one another, each behave in their totality like
separations. They form a distance to which a similar distance
can be added. The extension between the two separating
lines can be divided by a new separating line. Experience
shows that such relationships of disgances and lines really do
exist. Each line holds, according to its own extension, the
dynamic of increase or decrease in its contained distances.
But as a separation, a line becomes part of a further new
extension going beyond itself. If two lines move closer to
each other throughout their length, the new extension lying
between them decreases to become a narrow band which
diminishes further on the way to bécoming one single line
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(Figure 6). Only at this stage does the single line reveal itself
to be the result both of its own extension and, simultane-
ously, of the disappearance of the new extension stretching
‘beyond the original line.
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Figure 6

Extended Extension. If the investigation went no further
than the lines which, in their entirety, lie at longer or shorter
distances: from one another, no real progress could be
achieved. The sum of these lines would be a mere repetition
of the dynamics of the first dimension. Progress towards a
truly two-dimensional phenomenon can only begin where a
connection,_is set up between the dynamics within a single
line and the common dynamics of the lines lying apart from
each other. Such a connection derives from the absolute pre-
dominance. of the separating process. The distances, which
are made up by the whole lines decrease to become the nar-
rowest band possible while, at the same time, distances along
the single line’s length shrink right up to the last separation
which we call a two-dimensional point.

Such a point’s reality is brought about by separations that
have moved extremely close to one another in two ways,
both as whole lines and within one single line. What has thus
contracted can also expand again in the same way. We have
now' literally found a starting point. for cognition that pro-
vides. greater clarity about the expansion process. A new ex-
tension becomes apparent which takes out only one point
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from each line. Lines, which up till now were separated from
each other, are now connected by the new line (Figure 7).
Each of the first lines had an extension limited to itself. The
new line, however, springs from one of the original lines to
the other and takes possession of the extension which goes
beyond each of the first lines. Its extension is of a different
kind, having, as we now can say, a diﬂermit direction.

/ F igure 7

The Concept of the Field of Lines. A single line’s exten-
sion can be recognized on the simplest spatial level. Compre-
hension starts with the unknown, the separations. It unites
them into distances, i.e. the polarities of separation and ex-
tension. When several lines are extended, this simple cogni-
tive approach does not suffice. Comprehension has to take
one further step in order to grasp the line as a unity from the
very beginning. Instead of concerning itself only with lining
up separations, cognition looks back on itself as well. It dis-
covers its own activity, i.e. thinking, with its ability both to
divide and to connect. This constitutes the dual tendency of a
distance to increase as well as to decrease itself, and brings
about a spatial entity which is both separation and connec-
tion in one, i.e. the life.

The new ability produces not only different lines but also
what is common to them all. It is a second level of compre-
hension and cognition in which conceptual life understands
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itself. Only such a deepened cognitive approach can provide
an insight into the interrelationship between two lines. Such
an approach shows how, in Figure 7, due to the connecting
line, a new element is provided: the field of lines.

\ Figure 8

... its Appearance. What lines have in common is not only
conceivable but can be externally perceived. Where two lines
lie adjacent to each other, the space between them expands. It
is composed of the external absence of lines, of a unity that is
separable by lines. All possible lines could appear in this
unity. We call this phenomenon a field of lines.

The basic phenomenon of the field of lines is two lines

with a common point, i.e. which cross each other (Figure -8).
The two linés form. four interstices which extend to their
common periphery. It is here that it becomes apparent how
the interaction of the lines is linked into the same polarity
from which the single line also originates: separation and
extension. From absolute separation, the four line branches
reach out into total extension. From there inwards, the four
interstices meet with their four tips at the center point.

Field Separation _

In forming the common point, two lines behave as sepa-
rations whereby extension is given up. Two lines as wholes
also react as separations if distances within each line are ig-
nored. Then only the distance, which the two lines form as
separations, matters. Essentially, such a linear field depicts
the shorter or greater distance of whole lines. We call it the
separation field. The corresponding geometrical process we
call field separation.

Figure 9

By its nature, a separation field forms a series of typical
shapes. It appears, e.g. as a set of parallel lines (Figure 9).
From the standpoint of the separation field, parallels are de-
scribed as lines whose common point has moved far aWay. -
The process of field separation is also apparent when the
intersection of the lines becomes visible. Then all the lines
run through one single point; because field separatign only di-
vides the interstices without connecting up the lines to one another.

. forms Angles. In the case of parallel lines, it might seem
as if the formation of different distances between whole lines
could be a repetition of distance formation between simple
separations. As soon as the intersection of two lines is also
taken into account, the true linear dynarrifés of the separation
field become apparent (Figure 10). What is involved is the

63



enlargement and reduction of angles. Whole lines move closer
to one another, as one pair of angles decreases. At the same
time, the arms of the neighboring pair of angles move away
from each other. The process ends in the merging of both
lines in one common direction. Should the directions of the
two lines increasingly diverge, an intermediate position
arises in which the adjacent angles become equal right angles.
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.. and Circles. Here a spatial process takes shape that
returns into itself. Both sides of the polarity, expansion and
diminution, proceed in mutuality. This belongs to the nature
of the second dimension. It is the external manifestation of
the ofigin of thought that creates the primeval polarity of
space. Separation and extension are the result of different
conceptual approaches springing from the same source.
When this source creates space, the polar opposites appear in
dynamic interconnection. The enlargement of one angle im-
plies a reduction in the adjacent angle.

We arrived at the interconnection of greater and smaller
angles by considering the separating nature of the lines. The
result: is a sl:;étial figure brought about by the predominance
of the separation process (Figure 11). All lines come together
in the common center. The combination of larger and smaller
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angles is not yet an outer rotation but, conceptually, the rotat-
ing movement is already present. The inner center point of
the cognitive rotating movement is thinking. The interchange
between the opposites is continuously kept in balance by the
common origin. From the spatial center, these rotation fig-
ures strive outwards to the periphery tending to complete
circles. :
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Field Extension

How, in contrast, would a dynamics derived from the
extending nature of a line become manifest? Let us return to
the simplest figure formed by the mutuality of lines: two
intersecting lines. We now perceive the lines not so much as
separating but as connecting elements. In forming angles, the
concern was to divide the interstices of the lines without
fonniﬁg any connections. From this it is already apparent
that the size of, and changes in the angles are not important
for our present consjderation. We pay more attention to
everything achieved by lines through their extension, to how
they bridge distances and interconnect with other lines.
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- its Linear Dynamics. A third line which connects the
first two,_does not go through their intersection. It makes its
own intc:erse_ctions with each of the first lines. But what is
new, is not so much the formation of additional intersections,
as the bridging between the two arms of intersecting lines.
The figure is no longer centered in one point. Distances come
into mutual relationships. This may be represented by two
hikers, each pursuing his own route and direction from a
common starting point. For a while they are able to see and
wave to each other. Qur third line, on which the hikers wave
to each other, has its own rules. As its position is determined
from point to point by the proportions of the distances, we
call the 'sf>ace traversed by the third line the extension Sfield,
and the corresponding dynamics of the lines the field exten-
sion. The l'atter'becomes visible when all possible combina-
tions of the hikers’ positions are taken into account. When
they move at the same speed, the connecting line assumes a
middle position. The faster one man goes, and the slower his
rival, the _c:*loser the connecting line approaches the direction
of the faster. The geometrical relationship would then ap-

proximate to the case

extremely fast whiie his
friend stays glued to the
spot. It can easily be seen
how the totality of the
regular variations in rela-.

the case described above,
it is a hyperbola. The con-

where one traveler moves .

tive positions circum- .
scribe a hollow shape. In

iendens

T

s

- partly just sectors of

necting line approaches more closély the one or the other
route alternately without, however, completely taking on

either’s direction (Figure 12).

. and Concavities. The curve of the hyperbola swings
out into the periphery and from there stretches back into the
small, visible realm. It touches neither of the two separating
lines and stays well away from their central intersection. It is
entirely the result of the dynamics of the extension between
these two lines.

In simila_r ways, even if in a less pure form, the astroid
(hypocycloid, Figure 13), too, follows the laws of field exten-
sion. It forms concavities at its outer edges. Since all the con-
necting lines divide the axes of the linear cross rigidly into
identical distances, the figure cannot connect with the pe-
riphery. It has to cling to its center point and becomes par-
tially involved in the dynamics of rotation which derive, in
effect, from field separation. ‘ 7

Between the circle as an expression of field separation
and the hyperbola as a result of the field extension, there
exists a wide variety
of shapes. They are
partly transitions and

linear webs which
show their charac-
teristics only within a
wider context. Let us

recall that in every
case a linear extension
is the result of a spatial
connection going from
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one separation to the next. The very nature of a line is to be
found in the dynamics of becoming larger or smaller, ori-
ented towards two separations. A line is, therefore, by its

‘nature straight. The curvature of a circle or a hyperbola only

asises out of the interrelationship of lines pointing in differ-
ent directions.

Rotation and Turn. It is possible, within an angle, for a
third line to come closer to one or other of the two arms. If
this happens as field separation, the third line becomes a
separation between the two arms by passing through their
intersection (Figure 14). Their transitions form angles of dif-
ferent sizes; rotation comes about as the basis of the circular
shapes. Should the third line come close to either arm of the
angle in the sense of field extension, it connects both lines
and avoids their intersection (Figure 15). Its change of direc-
tions then moves in the opposite way to that of the rotation;
hence we call it a turn. Turns circumscribe concavities.

Figure 14 Figure 15

1

Just as the concepts of rotation and turn are opposites, so,
too, are_their natural manifestations contrasting. Circular
fo{ims are to be found where what is solid prevails. On the
sea shore the pebbles retain their rounded shape. Where
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water prevails and erodes the ground, it forms concavities. In
plant growth we find rotation in the movement of the shoots;
we find turns in the fluttering fall of a leaf. Here already, the
polarity between the life forces striving outwards to the pe-
riphery and those shining in from the cosmos, becomes vis-
ible.

The Third Dimension

If the field of lines reflects the thinking that brings forth
and unifies the concepts of the linear figures, why is it not
the ultimate ai'd supreme spatial unity? Experience shows
that fields of lines themselves must first be connected into
spatial unity. A field of lines resembles a single line in that it
is both extension and separation in one, even though its ex-
tension is more complex. Is it possible to pile one dimension
upon another indefinitely? Since we consider space to be a
creation of living thinking, we seek to solve geometry’s rid-
dles. by means of thinking itself. The three-dimensional
forms, we encounter, point towards an even higher form of
concepts than was the case in the field of lines.

The origin of the conceptual life that forms lines creates
its spatial expression in the field of lines. It is out of the latter
that the lines spring up in their different directions and posi-
tions. The field of lines is, however, not yet a unity, since the
linear combinations come about through the ability of the
lines either to separate or to unite. The field of lines consists
of both extension and separation fields and of their combina-
tions, but is itself not yet a complete spatial unity. The con-
trast between separation and extension is only partially
overcome.
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Outwardly Conscious and Self-conscious Thinking. A
further, new cognitive step is needed. In the forming of dis-
tances, our concepts of separation and extension have taken
account of external percepiions and have recognized their
po_larity. In the formation of linear figures, the common ori-
gin of the concepts was at work. The-thought element that
was able to produce the concepts logether of separation and
extension, now comprehends shapes which are both separa-
tion and extension with al] the manifold variety of their inter-
actions.

Concepts are thought patterns which are turned towards
.exte’rnal'perceptions. The thinking, which forms concepts
about the outer world, is itself also outwardly oriented. The
source of concepts directs its activity away from its own con-
tent. It is only when thinking focusses its attention on itself,
that it has the highest form of existence as its content. New
insights reveal themselves if this difference in thought life is
considered. It is a different kind of thinking that forms con-
cepts about outer objects, from that which looks into itself.
The first we call outwardly-turned or outwardly-conscious think-
ing, and the latter, turned in on itself, we ca}! self-conscious
thinking. '

The outwardly-turned thinking forms the concepts of po-
larity in the first dimension. It enhances the dual concepts
towards the interactions of the second dimension with its
spectrum of shapes. The enhancing thinking, however, is stil]
occupied in leading the multiplicity of guter separations into
the unity of the extension. It moves either from multiplicjty

towards’ unity, Or vice versa. In both cases it stil] contains
something of the quality of separation. Thinking has not yet -
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arrived back at itself. This is why the second dimension can-
not attain a complete unity. R

The Concept of the Plane. The forms of the separation
field flow from a point towards the periphery. The pbints,
and the separating quality of the lines, give the whole field.
its character of separation. The séparation field as a whole
can separate. Two separation fields can stand apért from one
other, just like two simple separations. - The extension field
flows from the periphery to a point. It receives separating
character from its lines and their intersections, just as“the
separation field does. We have in the separeiﬁon field, as well
as inh the extension field, a linear interrelationship which can
separate off as a whole entity. Every such interconnection
proceeds from one line to the next. We call it a plane. A
plane’s nature lies in a dynamic of rotating and tuming, that
is oriented towards two intersecting lines. Hence by its na-.
ture a plane is not curved. Curved surfaces are the result of
an interrelationship of planes (Figures 23 and 24).

Planes and surfaces are the stage on which the contrasts
between separation and extension are reconciled. The tran-
quil surface of a lake is constantly traversed by concentric
circles; every movement is conveyed by lines to the periph-
ery. The rhythmical flow back and forth between center and
periphery is the particular characteristic of the second dimen-
sion. It may be confined to a line or even be expanded into a
sphere.

Cognition of the Third Dimension. The third dimension
is encountered whenever the separating nature of planes is
overcome. This can only take place on a level that is higher
than that, where the swinging back and forth between sepa-
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ration and extension occurs. What is swinging back and
forth, and who turns towards the outer world?

-+ The selfhood of thinking is an inner unity. It works out-
wards, yet without losing itself. What emanates from it re-
ceives of its unity. Inward-directed thinking is a spiritual
reality. The third dimension is part of the outer world; in
order to create it, thinking has to work outwards beyond
itself, it has to move away from its own center, losing thereby
the capacity for final unification. Is there a contradiction?

In any plane its origin is externally apparent. All planes
have their origin in common. While the interaction of dis-
- tances leads towards the overcoming of polarities, in the in-
teraction of the planes we find only the common ground of
simil?rity. When I am faced with a plane, I begin to create it.
Here thinking observation expands the realm of experience:
In b)eginning to create it I meet in the outer world the com-
mox_'i_ medium of the origin of planes; I recognize the third
dimension.t The outer world contains the potentiality of all
the different planes there might be.

Planes have a dual aspect in appearance: They are the
theat;e for the interaction of distances, thus illustratin.g the
enhancement of polarities to a higher unity Planes aie not
themselves the highest form of unity but a bridge that leads
opposites towards unity. Beyond this, planes radiate higher
unity towards one another. “Here is higher unity — there is
the same higher unity.” The light of the higher unities is re-
flected from the different planes, and it melts into the final
spati‘al unity that shapes everything.

Double Rotation. The variety of three-dimensional forms
which we call space leads to new interrelationships. If in a
row of parallel radiator panels 1 am only interested in the
distance between one panel and the next, this remains. a one-
dimensional process. But if I consider the rotation of a plane
around a line, such as the movement of a door, a two-dimen-
sional process is involved. What takes place is, in principle,
the same as the rotation of a line around a point.

Figure 17

i Figure 16
A three-dimensional event comes about when all direc-
tions are included in the rotation. In order to prodhce it, let
us dangle a watch with a second hand from a thread, allow-
ing it to rotate around its own vertical diameter. Now ob-
serve the movement of the second hand in space. If the hand
stands still pointing in different directions, it circumscribes
corresponding cones. If it moves, it forms in- and outgoing
spirals in all transitions in-between these cones (Figure 16). A
special transition takes place when the hand is positioned
vertically on the dial’s axis of rotation. Instead of a cone, it
then circumscribes a plane that is vertical to all possible posi-
tions of the dial.
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If the watch hand and the dial rotate at the same speed, a
'swinging form results, which can easily be demonstrated by
describin__"g a vertical figure of eight with an outstretched arm.
The arm then Tepresents the movement of the watch hand on

more easily than a simple rotation, for example.

The lemniscatic arm maovement described above is the
combination of two rotations. Instead of the unifying oscilla-
tion between Separation and extension, as jt takes place in the
simple rotation, we are dealing here with unity itself. The

context of two rotations shows the reflection of the unifying
process within itself. '

The Unity of Field Separation and Field Extension

namics of the first and second dimensions. Let us consider
two entirely separate Planes (I and II) which can move closer
to or farther away from each other. If these planes do not

smaller distances between these planes, a third, so far un-
known, linear extension reaching beyond the twofold linear
extension of each plane becomes apparent. We choose from
this new extension a line 7 which we assume not to be in-

This line a forms a new plane with each main direction of
the original planes (Figure 18). The resulting intersection of
three planes located at right angles to one another is a basic
form of the third dimension, since it combines the three
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main directions in the
simplest way. A pre-
liminary consideration
of this intersection of
A planes already revezfls
some of the language
- of three-dimensional .
a * forms. .

The interaction of
: two. planes which
s 7 stand at right angles to

‘each other resembles a
simple linear cross. -
The transition from
one plane to the other
can be achieved by ro-
tating them about their
 intersecting line. The
two planes then relate
Figure 18 to one another accord-
ing to the rules of field
separation. The third vertical plane relates differe_nfly: It
bridges the angle between the first two planes thus depicting
the process of field extension. . ‘

Each'plane forms a dual interrelationship (?f field sz'epara-
tion and field extension with the others. The mtt.ersectxon of
the three planes shows in the simplest form how ﬁelc.l separa-
tion and field extension unite in the third dlme.nswn. ’1."h§
interplay of the planes produces new fqrms in Whld?l rot.atlon
leads by necessity to turning, and vice versa. This will be
illustrated in further examples.
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' Spatial Dynamics arising from Field Separation. Rota-
tion and turn, as described on page 68, give us insight into
tl.le 'fabric of the second dimension. Is it possible to obtain in
_s;;_.mllar ways an understanding of the dynamic of the third
dlme'nsion? Rotation with its circular forms results from the
t}"ansuion between two main (vertical) directions by means of
field separation. The transitionihg third line approaches al-
ternatingly the two main directions without connecting

them. Therefore it has to
go through the com i i
(Figure 14). g mon intersection

Figure 19

Can thitq dynamic be transferred to the third dimension?
'I“here we_v find thrqé vertical planes instead of two vertical
lines. A fourth plane, therefore, will have to approach in
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steady transition alternatingly each of the three main planes,
going through their intersections.

Such a situation would come about when, for instance,
the right wall of a room approaches in steady transition the
ceiling and from there the left wall. In doing so, the wander-
ing wall'hinges in the upper corner of the room. Figure 19
shows quickly that the wandering plane connects all other
planes although we follow the principle of field separation.
The experienced geometrist realizes that the rotation of this
figure in its cross section not only forms a circle but also an
astroid (Figure 20). These particular forms, related to the
“epicycles” of Ptolemaic astronomy, arise by means of double
rotation, in our case simultaneously clockwise and counter-

clockwise.

Figure 20

This rotation of pianes shapes in its totality a three-sided
pyramid from within, its sides being curved inwardly as if
caused by suction; a form more organic than mineral in char-

acter (Figure 21).




third line had done with the two intersecting lines in the
turning process within one plane (Figure 15).

Here it becomes obvious how in the third dimension a
turn is quickly joined by rotation. For if the fourth plar.le
turns sequentially in the way described towards the main
! planes I, II and I1J, it has, from necessity, to rotate around a
» central axis. (Figure 22). Let the three main planes be rep're-
/ sented by a rigid container standing on the intersecting point

‘ g of the three planes, with its central axis perpendicular to the
AStr’Oids presented already before as forms of both rota- table beneath. Let this be the starting position of the three

i

and turn in one (Figures 13-15). Here it is the common
ground of the rotations and their transition into the turning
process that is basic to the formation of three-dimensiona
Space. Is it a contradiction that this process also can take
place on one plane? Eyéry three-dimensional rotation and
turn can be projected onto 2 plane. Our eye, however, tends
to perceive bodily shapes in such forms. even if they do ap-
pear only on one plane. A transition between two main direc-
tions on one plane requires either a rotation or a turn. A
continuous transition between the three main directions of
planes in space creates of necessity the mutuality of rotation
and turn.

. Figure 21

o main planes. If we now pour water into the container until it

is about a quarter full, the water level forms an e:ruilateral
triangle which we recognize to be the fourth plane.

Figure 22

When the container is tipped towards the side of plane ],
the latter approaches a horizontal position as wgll as the sur-
face of the water. Will the container be tipped towards the
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equilateral triangle. From its Intermediate position this plane

has to approach the three main planes’ different positions

without going through their intersections. Thus the fourth 5 79
plane accomplishes spatially with the three planes what the
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sides of plane If and 111, without 8oing back to the starting posi-
tion, these planes will also approach one after the other the
position of the water surface. The central axis, without itself
rotating, thus wil] circumscribe a cone whose vertex is the
lowest point of the container.

Let us follow the movement of the rim of the water on

the container’s sides. In order to picture it better we add

plane rotates and turns at the same time.

Spiral Rotation. The unity of the circular form and the
concave tirm becomes apparent in a special way in the three-
dimensional shape of the Spiral. Its construction calls for the
consideration of severa] &eometrical details.

Spiral rotation results from the transition between lines

which lie in different Planes and do not intersect. For each

rotation, similar to the twists of a drill (Figare 24): Such a
form results from the interrelationship of ,':'plq'r'\es,'for ev'ery
radius of rotation lies in a different plane, similar to the situ-
ation encountered in the case of lines a and b.

Figure 23

\, Figure 24

Spiral Turns. Let us examine the concavify of. a spira.lt.) :o;
this purpose we acquire a piece of wide longitudinally ri eo )
elastic. Before we twist it into a spiral, we? mark a s.equencel
pafallel cross lines on both sides of this r{bbon at ?ght ang ﬂ(:s
to the ribs. In addition we mark the rib in the middle as the

spiral axis. -
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Figure 25

Figure 26

. In the transition from the first to the second position, the

Intersectin, i i i
: Ctll"ljg points of the sinusojda] shape widen on one sjq
Into noncircular curves (Figure 26 )

‘ e ircumscribe g turn in 1al

Spiral rotation (Figure 27,. ' wediton to the
In the case of the spiral, the turn js three-

a form that results from the inte

can visualize this more easily

dimensiona-l, i.e.

if it is projected onto a plane.
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rrelationship of planes. We

The same lines both bore into space like a circular drill and

form concavities.

Figure 27

Bore forms are important in machine technology. The
principle of the -pfopeller brought the human dream of flying
to reality. The wing beat of a bird in flight, however, contra-
dicts all mechanical principles since it forms organic concavi-
ties into the air. In plant growth the “spiral tendency” unites
circular earthly movements with cosmic forms of turning, the
former prevailing in the shoot, and the la_tter in the ffower.

Space Boundaries

A space resulting from the interplay of separations and
extensions generates boundaries everywhere in order to join
them together in forms and fields. Wherever there is space
there are also boundaries. In spite of this, the old question
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remains whether space with all its forms comes to an end
somewhere and changes into a non-spatial form of existence.
If our universe has a certain diameter, is it surrounded by
empty space?

When it became usual in modern mathematics to deal
with infinitely large and small values, the school of projective
geometry tried to formally define infinity. In order to con-
struct the geometric limits of space, it describes, among other
elements of a “geometry of infinite distance”, the formation
of one infinitely distant point out of two determinate ones
which move apart in opposite directions. Einstein tried to
reach a similar goal with his hypothetical fourth dimension
in which time, as well as the point in infinity, would become
part of an‘expanded space concept.

For the Goetheanistic science, which was developed fur-
ther by Rudolf Steiner, space is a perceptible phenomenon.
Aﬁything that on principle cannot be observed is rejected by
this method as an unscientific hypothesis. The boundaries of
space are determined by its observability. Where does it be-
gin and end? '

As demonstrated above, separations, lines and surfaces
are perceptible elements of space. Likewise perceptible are
the extensions and interstices that are enclosed by the
boundaries, and those surrounding them. The space content
of a room and the yard around the house are external experi-
ences from childhood on. The experience of the surrounding
yard is capable of expansion. Obviously, the concept of such
a yard becomes meaningless when it is by definition no
longer perceptible, and when it loses any connection with the
houise — geometrically expressed: the boundaries — to
which it belongs. For the scientific method applied here,

84

therefore, a perceivable and recognizable exterior space exists
geometrically without infinite distance. For the same reason I
consider a space “a million of light Years" away to be unreal.

Is it possible that exterior space changes at its boundaries
into spiritual space? Here clear concepts are necessary if con-
fusion is to be avoided. Spatial phenomena at each level are
external perceptions which are comprehensible. If the spatial
concepts are not abstract but alive, they bear witness to the
emergence of spatial forms born out of spiritual creation. The
scientist knows his conceptual world and observes its inner
life. Wherever he recognizes geometrical forms, he sees
through his spatial concepts and knows how to distinguish
them from external spatial perception. Only then can the in-
ner life connect with the outer object. The éox{ceptual life
never completely reaches its goal. It would like to make
smallness into a point, narrowness into a line, and flatness
into a plane. For concepts external things are inaccurate.
Concepts canriot, however, generate an absolute geometry
because their world possesses neither external extensions nor
separations. I have to be content with the outer woﬂd asitis,
without imputing to it a nonexistent precision. At the same
time I try to sharpen my view for something new that is
encompassed within the zones of presumed imprecision. An
external line is fuzzy. My concept wants it to be clean and
straight. Between these facts lies a gap which cannot be com-
pletely closed. On close examination the gap is full of life,
giving rise to action, impulses, and the interplay of forces.
Let us admit that the whole of geometry consists of gaps of
this kind. We are discovering the joints through which life
streams into the outer world.
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The 'same happens the other way round with great dis-
tances. The conceptual life wants to unite everything that is
spatial. It strives after the infinite vastness that the outer
world does not possess. The most distant point is still too
close betause beyond it space expands further. The point that
moves away along a line goes “through infinity” and reap-
pears at its other end. What ceases to be accessible to our
outer perception is supplemented by imagination. The life of
concepts’ gets lost in the infinity of space. As long as it is
content with the reality of observation, it recognizes external
space as‘finite. Instead of a constructed and calculated infin-
ity, it finds a spiritually.vactive periphery that becomes the
content of both outer and inner observation.

|

External Space has only Three Dimensions

Are there more than three dimensions of space? As we
follow Rudolf Steiner’s outline of the Goethean concept of
space, we expect answers neither from geometric nor from
mathematical procedures. That is because the problem’s solu-
tion is rather to be found in the way the observer cognitively
approaches nature. .

He comprehends the uncomprehended and raises it into
the polar dynamics of outward-inward: First dimension, suc-
cession of separations and extensions to form distances.

He comprehends within the dynamics of outward and
inward what creates both, his thinking. Separation and exten-
sion are khown as one entity, the line and all its interactions:
Second dimension.

If the observer‘_doés not just view his thinking insofar as
it brings polarity to interaction, but if he observes thinking
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itself, its life, clarity and ‘unity, he comes to know how all
shapes in space tend to flow together into creative unity:
Third dimension. '

Any place in the outer world from which thinking has
withdrawn all its unifying force cannot be further divided.
There are, therefore, no spatial phenomena beneath the sepa-
rations. Similarly, nor can a spatial combination exist that
goes beyond the unity recognized by pure thinking. The
Space-creating unifying has returned to its origin. This is the
completion of external space brought_about by the inner
world, and it clearly shows the imfiossibility of “curved
space” within a fourth dimension. Such a curve would have
to form an angle, which means presupposing three-dimen-
sional spaces separated from each other. But it is essential to
the third dimension’s formation that it achieves a spatial
unity complete in itself.
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Knot, engraving after Leonardo da Vinci, ca. 1499

THE LIFEOF MOVEMENT

Réali{y and Science

In ancient physics, especially that based on Platonic
thought, it was taken for granted that all perceived move-
ment was, directly or indirectly, the result of spiritual activity.
Man was the measure of all things. He was capable of raising
his spirit in self-knowledge to the very origin of creation.
From the age of enlightenment onwards it also became taken
for granted that in physical reality only inanimate “material”
movements fell to be considered. The outcome was an insur-
mountable gap between the observer and “material” reality.
What entitles an observer’s mind to make a valid statement
about something which he is not himself? He is only justified
if he derives the material reality from within himself, or his
own self from matter.

For Einstein there was a strict separation between science
and religion, although his convictions were deeply religious.
To him the thought of God, who can create nature and also
physical energy, had no place in physics. Einstein did not
search for the cognitive basis of movement, even though the
velocity of light forms a centerpiece of his physics. He took
on the Euclidian space components — point, line, plane — as
axioms which do not require any further explanation and
considered time to be a one-dimensional succession of sec-
onds. He described movement as a change in the space-time
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structure. Einstein researched the measurability of space,

- time and movement. His conclusion was that the same object,

at a given moment, could be viewed as being in motion as
well as being at rest because he considered all motion to be
relative.

It took centuries for mankind’s view of nature to become
as completely demythologized as it is today. Lightening and
thunder have ceased to be the language of gods, clouds are
no longer the abode of angels. Imagination and belief were

_replaced’ by calculation. Disillusionment reached the point

where technical thinking became the only tool used by sci-
ence. But our "enlighten;ed” scientific consciousness is pre-
sented with a difficulty resembling the situation in ancient
physics. The “ancients” had included their imaginétions of
storm-' and thundergods, vital force and other elements in
their observation of nature. They were therefore unable to
obtain accurate experimental results. N owadays we still con-
fuse observations with preconceived views and naive opin-
ions. The physicist describes how *‘a body changes its
position in space in the course of time.” He links the velocity
v with the distance 4 and the time t into the equation v = d/.
Instead of observing Space, time and motion, they are made
into the basis of calculations. It is convenient to keep to the
traditional notions of space, time and motion without check-
ing them against reality. In this way, basic errors have slipped
into the contemporary theory of motion, such as the assump-
tions that gébmetry is not an empirical science, that time is

one-dimensional and that, in principle, motion is a uniform
process.

The Origin of Movement

Our scientific résearch needs more than everyday intelli-
gence. We have to apply.‘ithe sharper tool of more highly
developed thinking and observation. Just as a violinist ac-
_quires his virtuosity every day anew by practicing, so does
the scientist need to prepare the instrument of his pure think-
ing and observation anew in daily meditation. Such medita-
tion is directed in loving contemplation towards the
kingdoms of nature including that of the human doing, feel-
ing and thinking. It then has to pass through the needle’s eye
of the experience: I do not understand what is out there. There is
something that is not myself. At this point everyday-thinking is
eliminated. The reference to what is outside myself is clearly
present, transparent, constant, and is a complete oneness.
This reference rests upon itself but I have to create it in order
to see it. In the basic concept of the outer world (page 9) the
life of pure thought reveals itself. In pointing beyond itself, it
indicates contents which can only be present when thinking
withdraws completely. Pure thinking turns into pure obser-
vation and looks upon what exists externally.

My thinking comprehends both itself and its creation of
self-relying concepts which in their validity are not limited to
me as person. My thought life is powerfully active. Why
should it not have the ability to work beyond itself and to
bring about the impossible by means of willing? When outer
impressions meet the life of thought within me so, too, does
thinking meet the outer impressions. At the moment of this
encounter, thinking by necessity expands beyond itself to-
wards the external object and creates an external effect. A
vista is opened up towards a reality ignored by contempo-
rary physics. Our thinking gives us insight into an inner
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world of absolute concépts. By its living force, it allows us to
participate in the creating process as well as to recognize
outer reality as creation.

Every concept has a life of its own. The concept of the
~ external creates resistance as it enters into the external world
and brings about emptiness as it holds its activity. If a re-
searcher merely registered how spiritual forces touch the
outer world, he would never comprehend time, space or
movement. He would be like the audience in I/ Pagliacci that
failed to perceive the human being behind the clown’s tricks.
Outgoing activity and withholding, being the means of con-
tact between the spiritual and outer worlds, have a common
origin. The realm of outgoing and withholding activities is,
generally speaking, a shadowy experience. The sphere of
these activities’ origins is completely overlooked. At this
point, the observer has to take the inner step into the realm of
the. origins. The stream of time does not only consist of the
outgoing and withholding of the externally creative forces; it
pulsates in the changeover between the outer engagement of
the polarity of activities and their return to their drigin.

Our observer learns to look at his own thought life. He
:ees‘win it the powerful inner ground of existence which,
12aching out beyond itself, meets the outer world. External
effects arise and disappear. The encounter enables the ob-
server to regard himself, as it were, in a mirror and to de-
velop his faculty of inner overview. Each external effect is
now endowed through the inner overview with an image
that creates a spatial form in the outer world. Time is closer
to the spiritual origin while space is the outcome of the form-
ing-out process. We gaze at the Sistine Chapel walls and try
to unriddle the brush strokes of the master, who saw the
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world evolution before his soul. The dead spatial picture
points towards its origin. Its figures wait for the viewer so
that in his imagination they may receive back their animated
life. '

Thought life weaves between its basic ability to reach
forcefully beyond itself and its ability to focus on inner over-
view. The outgoing inner force would like to return to the
center of insight; the insightful picture wants to become part
of every action. The researcher discovers an area of his
thought life that is more than either overview or outreaching
activity. It is a realm able to contain both inner overview and
outreaching activity in an interweaving unity. Here is the ori-
gin of movement. The concept of movement lies in the
sphere where conceptual life itself originates, as do the con-
cepts of space and time. It exists in the inner movement that
thinking is continually carrying out by means of its primeval
ability. |

The Basic Phenomenon of Movement

The experience of outer movement is so deeply ingrained
in our life from the first day on, that everyone tends to be-
lieve that we all know what movement is. Hence, scientists
do not search so much for the essence of movement as for its
interconnection with other phenomena. Aristotelian teaching
was primarily concerned with the connection between move-
ment and time, seeing a spiritual primal mover as the cause
of all motion. Contempeorary physics is interested exclusively
in mechanical motion and its spatial connections.

A physicist schooled in intuitive observations cannot be
content with the mere combining and ordering of natural
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phenomena. The basic question is for him: How does a par-
ticular physical phenomenon originate out of the creative
power of thinking? It is not sufficient to define motion by
mathematically combining entities which are not motion. In-
stead of applying conventional concepts, our physicist tries
to exclude all orthodox theories from his field of observation,
admitting only ideas he has thoroughly developed himself,
like those of outer force, time and space. Movement presents
itself as an uncomprehended entity within comprehended
phenomena. To investigate the new entity, he follows the
same method he used for understanding force, time and
space, i.e. he observes whit is present in as unprejudiced a
way as possible. He pays close attention to the reactions the
object before him brings about in his thinking.

The impression that something moves has the same mean-
ing at first as something happens; the observer is activated. An
unexpected impression of movement makes a car driver, like
an animal in the hunting field, highly alert.If it is an antici-
pated movement, the observer quickly matches it with active
imagination; the inner movement easily measures up to the
speed of the outer movement. Consider your body. Your eyes
see a bird of prey in flight which holds your attention. At the
same instant you find its fligirt circles not only in the impres-
sions on your retinas but also in the accompanying move-
ments of your éye and neck muscles and hence of your whole
movement system. The outer movement gives rise to inner
participation on different levels.

Movement is apparent in various ways within the differ-
ent realms of nature. In the mineral world rest is dominant.
The watery element is always in a state of flow; the air’s
mobility is even éreater. Warmth is in a state of movement
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but also in a resting state. The visible movement of a flame
results from the interaction of heat with the air. Warmth by
itself is restful, radiant and penetrating, causing motion with-
out itself moving.

Movement also appears in different forms in the spheres
of organic nature. Whereas movement in the plant kingdom
is mostly passive, in the animal kingdom it is actively shaped
by animate life. In the human sphere movement takes on a
completely new quality embracing thoughts, experiences and
actions that reach beyond the life of the individual and his
kind.

Out of the great variety of movements the observer
chooses a convenient example. — Traveling on a train, he
looks at the countryside through the window. Hills and vil-
lages emerge and disappear, springing out of one side of the
window frame and being swallowed up on the other. When
the train goes slowly, the traveler perceives how a splendid
church disappears bit by bit at the window frame. The oppo-
site takes place at the other side of the frame. The disappear-
ance boundary in time turns into a shifting spatial boundary.

The traveler perceives spatial distances and forms, as
well as appearance and disappearance in time. He finds
within space and time something which exists in the connec-
tion between them, although it 1s an entity on its own.-In
order to learn more about this entity, the traveler stretches a
thread vertically down the coach window, thus bringing the
events on both sides of the window together in one place.
The landscape disappears, as it were, into the thread in order
to reemerge immediately. Half of {he church has_disap_peared
on one side of the thread and has reappeared simultaneously
on the other. How can this be understood? The basic tempo-
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ral processes of disappearing and reappearing do not neces-
sarily have to succeed one another. They may occur side by
.side, forming one process. In such a case, however, only part
.Of the object can disappear while beyond the line new things
are appearing. The cpatial separation here comes about in a
special way, i.e. through the disappearance of part of what is
spatially present. We have a separation in space and time in
that spatial unifying and the creation of duration both with-

- draw to their common origin. It is that origin where space-
creating overview and time-creating renewal unite in inner
movement. The inner center responds to this joint with-
drawal by sending a movement impulse into the outer world.
Viewed from outside the process manifests itself in the disap-
pearance of spatial objects on a-dividing line, dividing point,
or dividing surface, and their reappearance out of them. It is
the basic phenomenon of movement.

Change and Formation

Let us put ourselves into the mind of a physics student.
In his search for the concept of physical motion, the student
finds the definition of velocity to be the distance “covered”
during an interval of time, all further mnathematical equations
of motion being built on this. The more the researcher studies
this definition the less he finds in it an answer to the ques-
tions, What is movement? How is movement supposed to
arise from a distance in space and an interval in time? How
does the “rigid body” get from A to B? Who guarantees that
the body found in position B is identical with the one that left
A? The student begins to see: “Movement remains an empty
definition, as long as I do not associate Vniyself with it. The
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changeover from the disappearance to the reappearance of
the body is made by me in my thought movement. It is my

body and none other.” ,

The student learns to observe his own thought move-
ments as objectively as the course of an external movement.
He watches the clouds passing. One morning, except for a
narrow band, the sky is covered with a gray blanket of
clouds. The overcast recedes within a few hours, forming a
clear contrasting line with the radiant blue. Our student
notes that the cloud border disappears in one place in order
to reappear in an adjacent place. He notices the absence of
the edge at one location and its fresh presence nearby. Be-
tween both locations an interval extends with both spatial
and temporal character. To describe it, the student would
have to invent a geometry of arising and passing. In such a
geometry spatial extension would be the bearer of a spiritual
activity. The unifying force brings about something new in
the outer world, dissolves separations, and brings together
spatial expansions. Once the activity has become external-
ized, it has left its origin, and becomes onesided, narrow,
limited, finally fading away. :

Viewed through living thoughts, the temporal and spatial
elements of cloud movement come into a mutual order, un-
folding an unexpected life of their own. The disappearance of
the edges and the expansion of the blue sky belong to one
another as a process of outgoing spiritual activity. The stu-
dent formulates: Interrupting causes separation to disappear; per-
sisting creates extension,

On the other hand, he recognizes that the appearance of
the new edge forms part of the same process as the disap-
pearance of some of the cloud cover, for the result of the
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spiritual reaching out is no longer fresh and nears its end. He .

formulates the process as the reverse of the earlier one: Inter-
rupting makes extension disappear; persisting holds on to separa-
tion.

The student calls the first process change. Spatial forms
are dissolved and are affected by the new content that arises.
He calls the second process formation. What was active in
time as iqterrupting, solidifies in space and prevents new
contents from arising. The nature of change and formation
becomes apparent. Formation, where temporal interrupting
goes out completely into space and crystallizes there into
sep_ar'a’tiops. Interrupting (ﬁ‘sappea‘rs from the realm of timé,
where it is now persistence that dominates. Change, where
the temporal interrupting is freed from spatial rigidity and
enabled to bring spatial structures into flow. Change and for-
mation are movement’s basic elements, each seeking its bal-
ance in the other. It is the nature of the changeover between
Space and time to come to rest in space, so as to rise up
afterwards into the changing world of time and then to be-
come spatial once again. Movement js by its nature rhythmi-
cal whether it be the human gait, the flight of a bird, the
vibrations of the wind, a bouncing stone or, in mechanical
motion, the motor piston in an engine.

The example of the cloud may illustrate how change and
formation bring about the movement intervals. The cloud
edge moves across the movement interval from the first
edge’s disappearance to the reappearance of the new edge.
The .more frequently the observer follows the stages of the
constant transition, the smaller the movement intervals be-
come. The newly formed edge moves closer and closer to the
one disappe“aring. The result is one moving, fading/arising
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edge, on one side of which extension comes about, and on
the other side of which extension vanishes. The bright part of
the sky increases while the overcast part decreases.

Should the dark layer of clouds develop a second bound-
ary line some distance away, and should this line move in the
same direction as the first one, the adjacent, brighter part of
the sky would:diminish, and the darker part would increase.
A broad band of clouds would move with both its bounda-
ries across the sky. The succession of a number of boundaries
shifting in the same direction forms in its transitions a linear
field of movement. Boundaries become transfer spots in time
and space, surrounded by arising and vanishing extensions.
In the pulsation of change and formation, one movement in-
terval follows the next.

The student is looking for the actual sphere of movement
in the time-space transitions. Does motion take place half in
space and half in time? His inner view of the power of
thought has led him to understand passages of time; combin-
ing them in an inner overview has led him to the concept of
space. The concept of movement derives from a yet further
enhancement of the intensity of thinking, in which the re-
searcher experiences the life of his thought force within his
inner overview. If thought life can achieve this enhancement,
it can penetrate even more deeply into the outer world. The
sphere of external movement is not located only between
space and time but embraces the whole of space, which it

expands, deepens and shapes. The inner life of the outgoing
movement brings about temporal events that seize and trans-
form spatial structures; it crosses the boundary between time
and space, which is also that between the inner and outer
worlds. Not content with the projection of this archetypal
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boundary into space, it sweeps the projections away in order
to create them continually afresh.
“ The outcome is other relationships of becoming and van-
. 1shmg As the time-space boundary is pictured in spae, an
object that moves in space disappears only as far as a sputial
border, reappearing immediately beyond that border. Arising
and passing both take place side by side within space. In fall,
a plant’s shape dissolves, and its shape is preserved in the
realm of time, so that it can be brought out again in space in
spring and summer. It crosses the archetypal boundary each
time between the inner and outer worlds. A deer disappears
«from the garden when it jumps over a fence and emerges at
the same time on the other side. The animal’s life of move-
ment- takes place in this appearing and disappearing within
space and time. Its body’s outer movement stays within
space as it goes from one place to the next. In recognizing
movement in space, whether living or mechanical, the ob-
server alwdys adds to it conceptually the inner movement in
the realm of time.

Countermovement

(V]

Motion results from the coming into being and passing
away of spatial structures. Whatever takes shape in space
stays incomprehensible until its temporal counterpart is
taken into account. The process of movement in space has its
own cbunterpart in the realm of time.

Say, I intend to visit a friend. In my imagination I can
visualize the different points on my journey up to the mo-
ment I meet my friend. When I actually make the journey, I
pass fhrough the visualized points in external space. I go
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from one place to the next, as I move from Iﬁy house to that
of my friend. My expectations become reality from place to
place. An event'may or may not match my eipectation; when
it happens, it replaces the expectation. The time stream of the
succession of expectation images ends in the present, to
spring up anew immediately as a stream of memory images
(page 32). As a traveler, moving along or being at rest, I am
the active point of transition in the present with my action
causing a time stream to flow both towards and away from
myself. -

Movement in time is inseparably connected with my
movement in space. Its features are the exact reversal of the
spatial process. The stream of time moves in the opposite
direction to mine in space. As I move towards my friend’s
house, in the stream of my expectation images the house
moves closer and closer towards me. When my body crosses
the street, I am moving in space while the street and houses
around me are at rest. In the realm of time, however, I and
my activity are always permanently in the present, immersed
into the stream of expectation and memory images.

Future Past

-
-

-
- -

Disappearing Emerging
Countermovement Countermovement

These features of time are well known to us from experi-
ence. They correspond in detail to the impressions made by
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the apparent countermovement in space. The highway is
speeding towards the car from the front and away from it at
the back. Similarly, trees, gardens, houses seem to hurry by,
as a train traveler looks out of the window. We recognize the
phenomenon depicted by the thread stretched vertically
down the train window (page 95). It is.the basic phenomenon
of movement as it presents itself in space, having come from
the realm of time. Temporal activity shapes new forms that
come from the future, dissolving old forms and releasing
them into the past. This stream of time that touches the spa-
tial present is intrinsic to every movement. In turning expec-
tation images into memory images, I reach out into space and
bring it into movement. Movement that is conceptually alive
and external movement are joined together in a unity. When
a mechanical external motion comes into view, the observer’s
“eye” adds the life of movement to the process. In the proc-
ess of seeing; the onlooker accompanies with his active inner
experience movements, such as that of a waterfall, and in this
Way approaches the essence of the natural phenomenon.

The Movement Plane

Two movement rhythms may proceed alongside each
other. In a race each horse has its own rhythm, though the
movements of all the horses are similar. In spite of their
individual character,_ the movements of the different horses
are in exact accord with one another. They call for compari-
son in skill, speed and elegance. A new dimension of
movement opens up between the individual movement

rhythms, uniting them in a wider phenomenon. This we call
the movement plane.

Suppose a larger group of horses is galloping in two
lanes, the left one slower than the right one. A rider in the left

" lane has to change to the quicker lane as he tries to overtake

his rivals, and therefore changes his speed as well as his di-
rection. We perceive two movement thythms, one quicker
than’the other. Each, on its own, continues steadily in a line
and belongs to the first time-space dimension. Taken to-
gether, they move in a relationship to each other. They open
up between them a plane where a third movement rhythm
can arise. What now takes place.belongs to the next higher
dimension. The third movement rhythm may align itself
either with the first or the second; in this way it approaches
as a line to one of the original two movement lines, and
thereby describes a plane. Timewise, it comes closer to the
quicker rhythm when it accelerates and closer to the slower
thythm when it slows down. It swings back and forth in the-
field of harmony in time, comparable with a melody that
sometimes aligns itself with the quicker, and sometimes with

.the slower accompanying voice. Through the accompanying

voices the harmony field surrounding the melody sounds
forth. Similarly, a change in velocity is only complete as a
phenomenon if the corresponding original movement
rhythms are part of the picture. Then it becomes evident that
acceleration, change in direction, and movement in a curve
are attributes of the movement plane.

The Separation Field of Movement

A geometry of intervals with temporal as well as spatial
character encompasses the multiplicity of its interchanges. In
a line of ants, for example, the beat of ‘the tiny steps unites
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into one great time-space interval pulsating at the rate of one
common beat, forming a linear field of movement. A similar
. field of movement, which could have the same velocity, may
Z:be formed some distance away by a second line of ants. In
Vérder to bring both lines closer to each other, the ants would
have to add éideway steps to their linear processions. The
whole line then would move sideways.
Similar movements, e.g. the course of a ship being
steered eastwards but being diverted by a southerly ocean
current, are often depicted by parallelograms. Two sides rep-
resent the two directions of movements together generating
mg‘ new direction that is a diagonal between them. This is
ngﬁﬁng more than a diagram obscuring the true nature of the
process. For the three directions represent fundamentally dif-
ferent events. First we have the stepwise one-dimensional
nﬂ;d\'ement rhythm, then its lateral shift, and finally the new
‘resultant movement. In the linear rhythm, the interaction of
change and formation is still visible. In the lateral shift, the
whole linear process is subject to the shifting rhythm. The
outcome is a third movement of a new character in which it
is only the context of the first two rhythms that matters.

The Extension Field of Movement

When the lateral shufts of parallel movements all mani-
fest themselves together, a further kind of phenomenon is
encountered. We observe once more the race where the
sl-«;west horse is running in the left lane and the fastest horse
is‘éalloping in the far right lane, both followed by compe?ti-
tors of equal speed. In between, there are further lanes with
intermediate speeds, making a transition between the outer-
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most lanes. Let us look at the lines which form across the
lanes. The first horses in each lane form the leading cross-line
with the other cross-lines behind. A rider, who would be able
to jump from one horse to the next, would move at the same
speed within his own lane. If he were to do the same along a
cross-line, his resultant speed would either increase or de-
crease. The race as a whole depicts a movement field that
proceeds in any of its lengthwise sections with constant
speed, but is accelerating or decelerating in each cross sec-
tion.

The movements of the cross-lines meet the criteria for an
extension field (page 65). They obey a higher functional law
than the lengthwise movements of a separation field (page
63). What is rigidly manifest in space comes to life again in
the process of movement. An everyday experience, which is
a remarkable example of rotating and turning movements
(page 68), is the optical shift of the landscape when viewed
by a walker or train passenger. The further away from the
observer, the more slowly the trees, houses and church
towers seem to pass by. As long as the train travels in a
straight line, the horizon appears as motionless as the stars.
The traveler perceives a variety of parallel countermove-
ments, each taken by itself at equal speed, whether it be the
slow progress of a distant churchtower or the rushing by of
the trees and fences close to the track. One might expect the
rows of a plantation, or the streets lined up at right angles to
the train, to rotate like the spokes of a giant wheel with its
center lying on the horizon. However, experience shows that
the distant parts of the scenery do not just rest but follow the
onlooker’s movement, and do so the more quickly the less
they are hindered by the countermovement. The world
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aspects of a movement field, where linear-rhythmic moye-
ments unite to form a harmonious movement compositi'on.
We find ourselves surrounded by flowing shapes which our’
own movement helps to create.

seems to be grasped by a whirl that just begins to turn before
itis swept away. °

What is happening? The rotation of the giant wheel is at
every moment opened up, since no steady center of it can be :
kept in focus on the horizon. The eye tries to find a point of Three-Dimensional Movement
rest somewhere in the landscape, whether it be in the far or '
middle distance, or even close by. For a moment, the land-
scape revolves around the point of rest, which, however,
moves on because the glance ranges both far and near.
Whenever the glance shifts from nearby to far away, the opti-
cal lines at right angles to the train twist around, forming
concave shapes that-are open in the direction of the train’s
movement. When the point of optical fixation is shifted from -
far away to nearby, concave shapes result that are open in the
opposite direction. The phenomenon reveals a moving exten-
sion field with the whole dynamic of turning. It shows, fur-

thermore, how field separation and field extension are two ‘ no longer the sequence of steps but their speed, directior
’ alteration. The steps are raised above separation and inter-

Movement is apprehended on three levels. The first
shows how movement’s nature transcends its intrinsic
sphere to engage with the outer world and thus unite the
basic structures of time and space. Through formation and
change, the pace of external movement becomes visible.
Movement begins to develop a life of its own as it links one
step with the next. Linear and rhythmical continujty’ are the
outcome. _

On the second level, the life of movement grasps its own
outgoing activity uniting its separate steps. What matters is

Horizon

ruption and start to swing, as movement itself comes to full
expression. In a dance the sequence of steps changes, each
course merging harmoniously into the next. On this level,

movement creates an artifice of forms in which all the events
are attuned. Each relationship is still in harmony with the
individual steps, and this harmony is in each case exactly
determined. It is a movement field that at any moment, and
in any place, can produce swinging movements, rotations
and turns. But it cannot change its mood without more ado.
.‘ A four-four beat would interrupt a waltz.

S | Here we have a possible further level where the
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Movement of Glance

Motion of the Train
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dancer, changing over from a waltz to a tango, pauses for a
moment in order to adjust to the new movement field. The
same would apply to a farmer who couples a tractor instead
of a horse to his cart, or to an actor who changes his role.
Transition between movement fields of this kind is an essen-
tially human achievement. That which moves recalls its own
inner origin. The concern is no longer with joining up of the
steps or the coordination of their flow but with the creation
of any kind of movement from within the moving self. The
movement life goes back to its spiritual origin in living think-
ing. How does this level of movement appear in the outer
world?

The highest kind of movement appears in the union of
movement fields. This primeval movement does not desert
its inner center and therefore contains no separation or inter-
ruption in its appearance. Its radiance is reflected in the outer
world; it appears in that part of the radiance that is not
earthly. It is the unity and permanent condition of creative
rest from which contexts of movements continuously emerge
in new and varied forms. We describe the primeval move-
ment’s external appearance as the three-dimensional movement
field, and all the possible compositions of movement harmo-
nies derived from it as three-dimensional.

Real three-dimensional fnovements belong to the realm
of human life, since they directly express the primeval move-
ment itself. A person may engage in a succession of move-
ments of entirely different kinds, such as swimming, playing
an instrument, riding a bicycle, etc. He is capable at any time
of c;ating these different movements out of insightful rest.
The éuperior calm of human action is the external manifesta-
tion of the three-dimensional movement field.
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An animal’s movements show a pattern of pictures that
are all related to the archetypal movement harmony of its
particular species. These movement images arise from a
more comprehensive movement image but not from the crea-
tive inner resting. An animal is not able to step out of its
typical movement pattern and to decide to move differently.
The third dimension has the inherent possibility of freely
chosen movement which an animal cannot achieve. A deer’s
two-dimensional movement images, for example, merge into
a comprehensive movement. This, however, only attains the

third dimension in a one-sided way:.

Movements in the plant realm appear as accompaniment
to the flowing air and water. The plants’ own movements,
such as longitudinal growth and the unfolding of the leaves,
happen so slowly that we have to recreate them in our
mind’s eye. Movement has almost come to be space. It
stretches out, more strongly than that of the animal or man,
into the realm of the external forces which are transformed
into organic growth. Rhythmical linear movement starts in
the root area and is enhanced to the second dimension in the
harmony of the leaf formation which, in turn, finally unites
to accomplish a blossom and fruit capsule. The latter.encloses
a three-dimensional space containing, in its seed, an image of
the plant in its totality. ’
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WHAT ARE NUMBERS?

Numbers have a remarkable rélationship to time, space and
movement. As the fourth member of the alliance, the world of
numbers, too, needs other elements if it is to become manifest.
Numbers order colors, tones, chemical and mechanical phe- -
-nomena into a system; but without these phenomena numbers
become shadowy. Since numbers are even more abstract than
time and space, their world is often described as an entirely
intellectual product and as not requiring verification by outer -
'perception, except. when necessary to demonstrate the first
steps in arithmetic to a beginner. If this were true, numbers
would be solely spiritual phenomena and different in principle
from natural phenomena such as gravity or heat.

The concept of the number three is transparent, unchang-
ing in itself, and a unity. It has received these characteristics
from pure thinking. In addition, its content points toward
things that are different and separated from each other, i.e.
elements which can be experienced in the outer world.
Hence, numbers are part of the outer world and objects of
natural science. '

When we use numbers to count events that follow one
another, or to count neighboring objects, it becomes obvious
that numbers are applicable to both temporal and spatial.
phenomena. Why do numbers fit in with time as well as
space? Let us_'rscall the difference between interruption in
time and separation in space. The concepts mterruption and
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separation both come about when externally directed, con-
cept-forming thinking withdraws to its inner center. If this is
done by the outward-directed power of thought, time arises.
The response to the drawing back is an outgoing swing of
power that causes external creation. In the creation of space
the force of thinking, intensified through inner overview,
withdraws to its center. The response is a counterswing,
which is broadened into a picture, into the outer world. The
thinking, thus enhanced, has the urge to work back ard forth
between the sphere where it works beyond itself and the
sphere of its inner overview. It observes its own life. As such
an enhanced thinking withdraws into itself, it leaves an inter-
ruption which is both temporal and spatial in the outer
world. Its outward swing then creates movement.

This thinking can be further intensified. The inner life, in
which thinking moves to and fro between working beyond
itself and centering in insight, is a primeval capacity. It is the
purest form of thought and basic to all types of thinking. It
not only moves to and fro between thought's other faculties
but produces them and brings them into interactivity. While
still remaining self-contained it emanates, illuminating and
uniting all activity. Temporal and spatial effects become enti-
ties of movement. An external structure arises and decays in
its own time rhythm. It separates itself from other forms in
space and is permeated by its own rhythmic movement. The
real thought life comes to expression in the creation of organ-
isms. If it turns away from the outer world, its outer forms
collapse. What remains are the most complete separations,
extending equally to the structure’s manifestation in time,
space and movement. Such separations are numbers.
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Our intellect does not view numbers as the dead remnants
of organisms because conventional thinking does not grasp its
own inherent life. The science of Newton and his successors
raised mathematics to the highest perfection. At the same time
it blocked all connection to its thought origin and turned
mathematics into a soulless technological tool. The monad the-
ory, developed by Leibniz, Newton’s great contemporary, is to
present-day conventional thinking a mere curiosity. The ele-
ments of the “substance” are said to consist of extremely small
“entities” that possess both miaterial and spiritual properties.
Leibniz called them “substantial points” and “sources of activ-
ity”. Substance itself has been created by divine powers and,
when reduced to point size, reveals its inner life. — Is this not

- the stage of absolute separation where the formative forces

draw back from duration, extension and movement? Externally,
all that remains are numerical differences. But the “sources of
activity” reveal themselves to the mind’s eye which can now
perceive their outwardly directed swing on the way to becom-
ing an external organizing force.

Similar references to the essence of numbers are to be
found in Novalis’ fragmentary scientific theory. “Every hu-
man being, etc., is a calculation, just as every calculation is a-
human being”. Novalis perceived in mathematics a magical
power he termed “life at its highest”. The life of numbers is
of divine origin. As a consequence of its own nature, it forms
a whole human being. ’

. In arithmetic the structural theory of time and space
comes to an end. It proves to be the precipitate of the inner
region where thought forces engage and disengage in form-
ing living concepts. The laws of polarity and enhancement
hold even greater sway in this sphere of origin.
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Time creation: The force of thought works beyond itself
in forming living outer action,

Space creation: Asa counteractivity to working beyond
itself thinking arrives at an inner overview

and works outwards from there,

Moving: Thinking finds it enhancement in an inner
life from which both activity and counter-
activity emerge together.

Organizing: In the interaction of inner movement

between the creation of time and space,
that thought life, which is the basis of all
activity, prevails. The processes creative
of time, space and movement join together
to form an organism.

The world of numbers is the glittering reflection of the
organizing life. We do not perceive its inherent life because
our sense for the “spiritual bond” is insufficiently developed.
The realm of numbers, too, is in a wider sense three-dimen-
sional. In the first dimension numerical separations line up in
simple succession, giving rise to addition and subtr. tion.
The true polarity, however, is to be found in the highest de-
gree of separation and its counterswing releasing organic
structures of both temporal and spatial character. At this
point we can only have an inkling of the reality of the second
and third Numerical dimensiong, In calculations, the second
dimension appéars as multiplication and division, which
consist of the addition or subtraction of whole sequences of
numbers. The combining no longer proceeds from separation
to separation but from amount to amount. Counting is’ dj-
rected towards its own activity and achieves enhancement in
many different ratios.
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The ultimate abstraction from counte_d’lb'bjects is to be
found when numbers are “raised to the power of,” or have
their roots calculated. A number is applied solely to itself.
Just as addition is connected with the tormation of lihes, and
multiplication with the formation of planes, the method of
calculating a number’s power or its roots is related to the
formation of the third dimension of space. Hence, conceiv-
ably, not only the cube of a number but the whole mathe-
matical process of raising to the power ‘may belong to the
formation of the third spatial dimension.

A special mathematical field is represented by negative,
irrational and imaginary numbers. They lead beyond exter-
nal reality, as do excessively large numbers and extremely
small fractions. By negative numbers we indicate what is ex-

~ ternally lacking, e.g. debt. These numbers point towards both

the past and the future. They have a connection with time’s
first dimension, flowing counter to the relevant spatial ef-
fects, forces and movements.

Irrational numbers come about throﬁgh attempts to cal-
culate incommensurable proportions like those of a circle and
a square. While any numericai comparison leaves a remain-
der, ever decreasing fractions result. The latter measure two-
dimensional spatial properties such as the steepness of a
curve or the surface area of a figure. But since it is impossible
“to square a circle,” the fractions are perpetuated into ever
smaller realms until all connection with the external world
has been lost. What is left is only the activity of forming
“ever fnore .exac't” proportions. The number Pi, and similar

~ irrational numbers, lead beyond the spatial world intd the

inner world of activities in time.
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.. Most mysterious of all are imaginary numbers, for exam-
ple, the even-numbered roots of negative numbers such as
the square root of minus one. Because a negative number
multiplied by itself becomes positive, the square root of mi-
nus one is mathematically impossible. “Imaginary” numbers
are, contrary to their name, unimaginable. Where do they
lead our thinking? Normal numbers, with their powers and
roots, are complemented by a mathematics of unreal, and
impossible, powers and roots. Imaginary numbers point to-
wards an area beyond spatial reality, as well as beyond num-
bers themselves. All that is left is the activity of mathematical
thinking itself. In the sphere of numerical activity we reach
the source of mathematical thinking.

A new light is cast upon the world of numbers by the
procecs of homeopathic potentizing. Instead of counting ob-
jects, a time process is involved. The remedial substance is
diluted in a proportion of one to ten, for instance, with water,
and shaken. Then one tenth of the liquid is rediluted with
nine tenths of water and shaken again. With each process the
substance is diluted further by one decimal potency. After a

series of potentizings, the original matter has spatially disap-

peared. But through the shakings the substance’s forces have
been impressed into the liquid medium. In the shakings the
diluted substance impresses its formative forces into a me-
dium’ that has already been exposed previously to the same
very forces. These formative forces are thus reflected into
themselves and strengthened. In principle, we have the same
thing happening in the realm of substance as in the realm of
numbers,  where in mathematical “potentizing” the same
number-is fortified within itself. Through the activity of be-
i’ng potentized, the original substance is lifted from material

existence in space into an active state of being in time that
cannot be computed with real numbers. We are no longer
concerned with the counting of single objects. Counting di-
rectly creates rhythms, organizes and transforms what is ex-
ternally present.
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servation, By virtue of his descriptions of medicinal springs, he

Jounded the science of balneology. His contributions to the epidemiol-
0gy of syphilis, and its treatment wiih mereury, continued to be the

standard well inro the twentieth century.. Mamy.of his.treatiyes which - --- ...}
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THE ELEMENTS

Physical Force and the Force of Thought

In the course of their search for the causes and effects of
natural phenomena, physicists from Galileo onwards have
imposed upon themselves a constraint carrying serious con-
seqﬁgences."They defined physics as the science of lifeless na-
ture, denying without cause the possibility that living or
spiritual forces be involved in the physical processes in na-
ture. “The more a man is embued with the ordered regularity
of all events the firmer becomes his conviction that there is
no room left by the side of this ordered regularity for causes
of a different nature. For him neither the rule of human nor
the rule of divine will exists as an independent cause of natu-
ral events.” (Albert Einstein, Science and Religion, 1941). 4 lo-
comotive’s iraction is due to the pressure of the steam in the
boiler that is caused by the coal’s heat. This heat in tarn, is
derived from solar radiation which in the distant past gave
its energy to the forests that later became coal. The physicist’s

causal sequences arbitrarily leave out of account any connec--

tion with living or spirituai causes. The system based on the
laws of physics is deemed to be self-contained and complete.
" Let us consider a comparable process. Suppose a railroad
carriage is pushed by a group of people who, through their
muscular force, cause a linear movement. This force comes

.
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from the sum of their muscular contractions. It is a mechani-
cal tension which can be compared with that in the boiler,
although the steam pressure goes into expansion while the
muscle tension contracts. There is a sudden warmth effect,
the so-called initial heat, at the beginning of the muscle ac-
tion. Can we investigate the underlying chain of physiologi-
cal cause and effect in this case without taking into
consideration the human spiritual activity?

If a person .= the originator of his thoughts and of his
deeds, there must be some originating quality within him
which is the source of both. From Plato’s philosophy we
know that there is a common ground to all thought life. In
the unity of thinking we find the unity of our own self-con-
sciousness. The capacity for insight and the inner force with
which we think are identical; but this force goes mostly un-
recognized. If the thought force is alive and has its own be-
ing, what prevents it from reaching out into the external
world and generating heat, for instance? In this case we
would need a meditatively strengthened insight that would
extend forcefully right into the movements of our limbs and
cause the concept of warmth to become the creating of

warmth.

Warmth as the Formation of Force in Time

In reviewing our concept of force (page 13) we find
stronger and weaker effects going out into the external world
from their common inner source. ‘The source possesses its
own life in that it either extinguishes in the interruption in
time both the forceful effect and the void, or generates both
together in the time interval between the two interruptions.
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It does not matter for the time rhythm, in which passing
away and coming into being take place, which kind of force
appears. Within the same time rhythm it is possible for differ-
ent color'ixhpressions, as well as sounds and mechanical im-
pulses, to follow one another. Time is not identical with the
forces at play within it. Time’s essence is based on interrup-
tion which always necessitates new arising. Whereas a time
rthythm consists of separate manifestations of, say, fu'gh or
low tones, in the harmonious composition of such rhythms it
is the proportions of all the pafts to one another that are
more important. The thythms of time and tone merge into a

- unity. The composition’s contents appear in the harmony of

' the musical rhythms. But if two pieces of music of very dif-
ferent origin, e.g. a Handel sonata and an Indian raga, are
played together, what single notes sound like is irrelevant. In
the sounding together of two different compositions no har-
mony is achieved. A gap opens up between them. For the
attentive listener this gap contains a newsphenomenon: The
power of pure musical creativity with its diverse capacities
for expression. ,

In this third time dimension it is nc longer possible to
differentiate between an interrupting time structure and an

interrupted time content. What matters is the creative power .

itself and not this or that work of art. The power of time
creation is present. In the interrupting, extinguishing of other
conient there is a content itself active, i.e. the force of re-
newal. Immersion into the outer world for renewal is an ex-

pression of the force of time creation. There is a clear -
cognitive element at work in this which is the concept of
outgoing activity at the-level -of- the “third-time "dimesnsion. The
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exertion of force is no longer general; it is structured by the
time concept. We call such an external force warmth.

Can it be proved that this concept of warmth applies to
heat in physics? In the sense of molecular physics the ques-
tion cannot be answered. For what is a molecule? How do
molecules interact? “Particles” in motion may generate heat;
but what is heat itself? An experienced nurse or a physician
who touches the forehead of a patient is often able to sense a
fever’s state with the accuracy of a thermometer. He. also
knows the quality difference between febrile heat and normal
or subnoermal body temperatures. It is not that he j;ist regis-
ters subjectively and relatively the temperature difference on
his skin. At first he senses whether the -patient’s head feels
warmer or cooler than his own hand; but beyond this, he
seeks actively to encounter whatever warmth there is. As
soon as he encounters it, he restrains himself so as to become
receptive to its presence. He then perceives the external real-
ity as it is and can say, “Warmth is present. In perceiving it, -
my activity unites with it. The more coﬁsciously I encounter
warmth, the more clearly I can see in the constantly renewed
presence of my outgoing activity, which is not yet structured
In space, my own creation of warmth.”

Primeval Warmth

When I shake a friend’s hand_( I reach out into the outer
world. Where my action encounters the wprld of objects, a
physical effect results. I ignore the fact that my Hand exerfs
_pressure on the other hand. I pay only attention to the effect
~of my action on the other hand, }yv'hich. arises and passes
away before it assumes a pgrtigglar sp’é{ial form. | arrive ata
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concept of the simplest effect caused by my action. — 1 ob-
serve now the effect coming towards me from the hand-
shake. I again ignore the pressure of the squeeze as well as all
perceptions of form and movement. What remains is the per-
ception of a force that continually arises ‘and passes away
without assuming a form in space. I find this content being
identical with my first described doihg. I feel the hand-
shake’s warmth, and in it I recognize the arising and passing
away of an external effect at its simplest.

In the same way that warmth comes about through out-
going action, its absence, cold, is caused by the withholding
of act1V1tv The phenomenon of warmth is manifest in a sim-
ple series of higher and lower temperatures; it is enhanced in
the harmonious cerrelation of temperature fluctuations, such
as those in a climatic zone. Finally, it appears as the activity
of a whole organism with all its harmonious and inharmoni-
ous differentiations. There is the higher form of warmth’s
manifestation which contains higher and lower temperatures.
Unlike other physical forces, warmth merges with the activ-
ity of time into a1 inseparable unity. Warmth is the purely
temporal manifestation of force.

The element of warmth expands weightlessly within
solid, iiquid and gaseous matter, penetrating and changing it.
It connects itself to objects and thus assumes spatial proper-
ties. A kettle of boiling water contains a “quantity of heat”;
one twice the size at the same temperature holds “twice as
much. heat”. Although it is constantly arising and passing
away, warmth extends far enough into the material realm to
form the rudiments of quantity. It has no choice. In order to
be preéent in the outer world, it has to come to terms with
space’T But it tries to ignore spatial boundaries, to pass
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through them, to dissolve them, and to escape from them
because it is in the realm of time that it is at home.

We can imagine a warmth organism. with rhythmical
temperaturé fluctuations that are harmoniously -attuned to
one another. But where can we find a form of warmth uniting
in itself all possible degrees of heat and cold? The origin of
warmth is present in all temperature transitions. Where
warmth disappears, cold, the absence of warmth, appears. In
the moment when it disappears, warmth is no longer present
and cold has not yet appeared. Duration is a prerequisite of
both warmth and cold. This moment of transition harbors
both warmth and cold in germinal state, with all their inter-
mediate poséibilities. The germinal primeval warmth is physi-
cally just as real as the time boundaries in which it lives. As
no completely uniform warmth process exists, all parts of
any warmth manifestation are permeated by primeval
warmth.

The Airy Element

If warmth is solely of time, what would a force possess-
ing spatial properties look like? An enhancement of the
warmth effect would have to take place, in which a sequence
of rises and falls would be brought together into one com-
mon present, with this present being given duration. Warmth
would be concentrated into heat. This concentration would be
in contrast to a cooler, less concentrated zone. The concen-
trated part would tend, after a while to become less concen-
trated. A concentration of heat with a certain lifespan would
be affected by another, similar effect. Instead of arising and
passing immediately, each of the phenomena would maintain
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its concentration instead of dissolving within its phenomenal
counterpart. They would repel one another and form
boundaries.

Such an enhancement in warmth generation has as its
outcome a force that shows the begir:mings of spatial form.
The result is more than warmth. By being intensified into
heat the effect reaches further into the outer world. What
forms pressure as it concentrates, generates suction as it ex-
pands, and forms surfaces as it collides, is the new element
air.

The concept of air as it is outlined here is crucially differ-
ent from the molecular theory of gases. According to the lat-
ter an empty space is supposed to be filled with free-floating
particles, the mechanical, electrical properties of which cause
pressure and suction and all the other reactions of air. The
minuscule particles, the “molecules”, are construed on the
model of solid pieces. In order to understand air it is, in
theory, extracted from a vessel causing intensive suction and
the creation of a vacuum. This void is assumed by the physi-

" cist to be filled with a number of tiny electriral particles, the

total of which he calls “air”. We have becorne by education
and convention so used to the molecular theory of gases that
we overlook its inconsistency by sheer force of habit. Mole-
cules themselves are the subject of contradictory theories;
they provide no basis for knowing what air is. Conventional
scientists carry out calculations with “gas molecules” with-
out conriecting them with any picture of reality.

.. Here the path of physics divides. The choice on the one
hand is for a phyéics that limits itself to lifeless objects and
ig'ri_orés its own ‘th(')'ught‘life, and on the other for a science

which includes the creativity of the observer. The cognitive

question for the new natural science is: How does physical air
arise out of spiritual activity? A line of thought leads from pri-
mal thinking power, and its enhancement by means of the
inner overview, as far as its effect in space in the outer world.
With this concept we encounter air’s external phenomena. -

Alr is perceived more as a vibration of pressure and suc-
tion than as a current. In each case the observer meets a
subtle density and its quick alternation between arising and
passing: “What is present is not only the immediate expres-
sion of an activity in time such as warmth is. Something acts
counter to my own activity. It is the simplest encounter with
what is outside my own activity.” The resistance of the air
calls for a counterforce from the observer. Resistance and
counterforce are side by side in the outer world, separated by
the simplest spatial boundary. This boundary possesses the
character of a surface because it separates two unitary enti-
ties. v

Air generates surfaces everywhere in nature, whether it
be in leaf formation, the vesicles of the lungs or the surfaces
of water, clouds or snow crystals. All conditions involving
gas pressures and the related interchange of osmotic pres-
sures take place at surfaces. Perception of the airy element
demands of the observer the simplest encounter with space.
Air is recognized as the first touch of the space-creating force
in the outer world.

Air’s Formation and Dissolution
In fecognizing air the observer encounters it. He unfolds
an activity that comes from his living thinking and is trans-

parent. This activity generates an outer effect which extends
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to the air with its processes of pressure and suction. As like
‘encounters like, the observer generates external air. This may
“take place in barely noticeable ways in the tension and re-
laxation of the muscles, in the phenomena of osmotic pres-
sure of the tissues and body fluids. It contradicts the ideas of
conventional physiology. From the viewpoint of living think-
ing the fact cannot be ignored that the observer generates
airy effects out of a physical nothing. — The moment he
reaches the external object, he holds back his activity in order
to perceive and recognize what is externally present in an
unchanged state. A radical change comes about within the
observer The suspended activity no longer generates exter-
nal air. In withholding his activity the observer draws air into
himself, not only into his body by respiration, but into his
spiritual inner life, too.

To be pérceived, a part of the external has to extend itself
into the observer himself. That means an encounter between
two ciissimilar things, i.e. the external air and the observer’s
inner self. This encounter calls for the utmost restraint, as
any active interference would change the outer facts. What-
ever 1; externally perceived has extended itself too far into
the inner world. It is immediately seized and transforined by
the inner activity, within which it brings about an inner effect
that stems from the outer world. Through being perceived,
air is transformed into air-creating activity. Thus we should
expect that traces of air disappear from the outer world to
take on an inwardly active form of existence.
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Johann Wolfgang von Goethe
i 1749-1832

Detail of a Painting by
J.H.W. Tischbein,
-Rome 1787

GOETHE said in his old age to Eckermann: *‘Excellent poets were
my contemporaries, even more excellent ones lived before my time
and more will always be there in the future; but it fills me with
satisfaction that in my century I am the only one who knows what is
right in the difficult science of color theory.’’ His theory of colors had
been rejected by the scientific world for decades. The stronger the
resistance, the more determined Goethe's commitment to his insights
became. -

t “Truth and Poetry” we read about the young mans severe
iliness, of his friendship with Susanne von Klettenberg who belonged
to the Herrenhut community, about their joint alchemistic studies that
included the writings of Paracelsus, and also about a mysterious salt
remedy. Through these experiences the young Goethe came to realize
deeply the connection between nature's works and human life.
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His discovery of the human intermaxillary bone (1 784) was the
result of thorough investigation. His interest lay in the evolution of the
particular out of the primeval Jorm. In the course of his journey to
southern Italy, Goethe received the crucial impressions that led him 1o
the discovery of the archetypal plant and of the Ur-phenomenon of
light. On his second Italian Journey (1790) a shattered Sheep 5 skull
revealed to him the metamorphosis of the archetypal vertebra into the
Jorm of the skull including the facial bones. In the same year the first
edition of "The Metamorphosis of Plants” appeared as well as
“Faust, A Fragment”. At this time-his color theory had already taken
shape, but it would be aliidst another twenty years before it was
completed. The ‘‘fortunate event” of a conversation with Schiller
about the archetypal plant laid the foundation Jor the friendship
between the two poets. Schiller s remark “This is not an experience, it
is an idea” helped Goethe to develop his “philosophical gifts . Afier
1810, Goethe published contributions in the fields of geology and
meteorology. Basic essays, like “Concerning the Spiral Tendency of
Vegetation”, were written in the last years of his life.

Goethie was able to observe natural phenomena with a poet s
insight. He developed over many years the method of imaginative
thinking which is able fo grasp the archetypal phenomenon, the living

formative principle in natural phenomena,
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Light and Space

Air formation can be described as warmth formation en-
hanced to a higher intensity. Sequence in time is condensed
to coexistence in spva"ce. Kronos, the creator and devourer,
brings forth Zeus whose fist concentrates the powers of na-
ture into the instant of lightning and thunder, illfiininating
space. The space-foxming, air-fonning force breaks with in-
creased vehemence into the outer world. Instead of warmth
arise heat, pressure, suction, and light. -

If the outer world consisted of ndthing denser than air,
the observer would still be able to perceive space. He would
sense a variety of pressures in encountering the wind, as well
as the configurations of the atmospheric layers and the
clouds. These are impressions which provide him with a spa-
tial picture. The inner effect of such impressions casts light
into the soul life. _

Light illuminates all spatial surfaces. Its pictures are
shifted at the edges of the objects and are even turned up-
side-down by point-shaped openings. The optical properties
of light are directly connected with the spatial boundaries of
surface, line and point. On the borders between light and
dark, red and green, one ends and the other begins. In this
boundary world we find neither hard nor soft, neither red

nor green, but their common germination. Light makes space
‘,visible, but does not stay within it. That was already realized

by the brave citizens of legendary Schilda when they tried to
catch sunshine in their bags and to carry it into their ‘win-
dowless town hall.

Space-creating action enters into the outer world, bring-
ing about the airy element with its incipient surface forma-

131



N b RS R b €

tion. At this point the observer realizes, through his medita-
tively enhanced thinking, that the inner world touches the
outer at each spatial boundary. The exactness of the observa-
tion shows that geometrical lines, planes, and points are

- never sharp in reality. They are zones of becoming and fading

away. In order to shine, light has to come into being anew at
every moment. It is of a temporal nature, a reflection coming
from the outer world’s boundaries.

The physiology of the senses cannot explain how external
light becomes a “subjective” light sensation. Does this transi-
tion happen in the retina, along the pathways of the nervous
system or only in the brain cortex? The answer lies in the
living concept of time and space. The planes, lines and points
of the optical phenomena are areas of constant becoming and
passing. The observer’s activity reaches these areas and goes
beyohd them into the outer world. It forms traces of warmth
and air. Along this route something radiates towards the ob-
servér, showing him in a flash the shapes of all spatial ob-
jects. His space- and air-creating force meets an essentially
similar force which is reflected from the surfaces of the ob-
jects. He recognizes this new entity as the reflection of the
air-éreating force and calls it light.

For a dynamic concept of light, the transformation of
physical light into psychical light perception presents no
problem of principle. For light is a living entity to begin with
and as such does not need to be vitalized by the optic organs.
The more clearly light's nature presents itself as space and air
creating action radiating back into the inner world, the more
perceptible its presence becomes in the realms of the body
and soul. A person beams with joy when he faces the outer
world harmoniously and activély. He senses the inner beam-

s

ing in his imagination and emotions; it permeates his being
to affect his muscular activity shaping his movements and
his facial expression. The latter is physiologicélly a surface-
bound action which calls forth movements without being a
movement itself. That means it is airy in character, for the
conditions of air pressure and suction at the surfaces cause
physical movements without being movements themselves.
Chemical investigations in the muscular physiology point to-
wards air- and light-related processes such as the osmotic
movements of tissue salts and the phosphoric metabolism.
Dynamic thinking gradually leads the observer to under-
stand how he himself creates light and air traces in his own
body.

Conventional physics has described processes in which
matter disappears and radiation appears in its place. Com-
prehension of radicactive phenomena based on a theory of
knowledge has yet to be achieved. Nevertheless, natural phe-
nomena like the air consumed by a flame, or the air gener-
ated in the leaves of plants, give us an inkling of the constant
interchange of air and light: Outer and inner aspects of the
forces that create space.

The Origin of Water

Warmth comes about when the outgoing force works
purely in time, whereas air originates when it works into
space. The moving force penetrates more deeply into the
outer world than the forces formed solely in time or space.
The power of thought can work beyond itself into the outer
world, creating time and warmth. In a counterswing to this
the thought force needs to return to its own center. It concen-
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trates itself in internal overview from which it again sends its

- activitiés out into the external world, creating space and air.

Over and above this, yet a further enhancement becomes
possible, for it is the same life of thought that unites within
itself both these creative faculties. Warmth activity is intensi-

fied to become a fiery shining, causing surfaces of tension -

which it dissolves only to generate them immediately anew.
Through' being able both to work beyond itself and to come
back to the internal overview, the life of thought generates a
constantly changing product in the outer world. Warmth in-
tensified to heat, shining to glaring, air tension to thrust, re-
sult in a rolling, fiery entity. Just as movement cannot be
understood as a mere combination of space and time, the
new entity cannot be explained by the mere coming together
of heat, air and light. The latter condense and set free an
element which is even more externalized. Around the fiery
process water condenses as a healing balance.

Water Flow and Linear Dimension

There is obviously a correlation between material density
and spatial dimensions. Warmth has no dimension, air has
one, the fluid element two, and the solid three dimensions,
That could lead to the conclusion that air would form lines,

-and water would form surfaces. The phenomena show the

opposite. Water flows in parallel lines, whether it be in the
blood vessels, in rivers or in the great currents of the oceans.

The intellect is capable of connecting water with both

planar and linear dimensions. A living thinking, however,

tries to approach such a connection from its origin as a crea-

tive process. The latter originates in the unity of the spirit,
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‘beginning with _warm'th: as the least separable element.

Warmth harbors an inwardly. 'actiVe movement which, being
part of the inner world, touches the outer world without
causing spatial separation. Next the element evolves which
already shows separation from the originator. The outcome
of the simplest form of separation between two complete en-
tities in the outer world is a surface. We regard the formation
of the unitary, but already condensed, element air. It touches
the. observer with gentle pressure, dissolving and re—fdrming
from moment to moment. A first, direct encounter with the
airy element consists of the perception of pressure, even be-
fore this pressure is transformed into a current of movement.
Air in its formative stage is the touch of space creation. By its
very nature, this space creation generates surfaces as well as
phenomena of tension and pressure. v

The inner movement that brought the outgoing force to
the boundaries of space, collects itself on these boundaries in
order to become immersed in space. At the surfaces of the
pressure and tension phenomena the inner, purely temporal
movement is transformed into outer movement. Air con-
denses to become water. The beginnings of space formation
intensify to become movement in space. To the extent that
the outer movement goes one step further into the outer
world, it imprints on space a further dimension of separation
in the form of lines.

Transitions of Air and Water

Two elemental conditions become perceptible: One which
is alive, and in the course of becoming, and the other which
is formed out and completed. Air in its living state arises on
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the border between the inner and outer world as well as at
the transitions of warmth and water into air. Just as the pres-
‘sure in a steam engine builds up at the surface of the piston
before the latter moves, it is obvious that air in a state of
comirrg about consists of surface-like fields of tension before
it starts to move.

Is air in motion already on its way to condense into
water? We can reasonably expect that to be the case, after
having seen how both the external movement and the watery
element stem from the same inner cause. These transitions
have not been much investigated so far, though chemistry
differentiates traditionally between a steady compound and
one that is in statu nascendi. Air, moving towards condensa-
tlon into.liquid, causes the great variety of cloud formations.
T.l*_gg observer experiences in the tranquility of high' altitude
cirrus clouds a sphere where light is transformed into
warmth and air, and in the moving cumulus clouds the for-
matlon of vapor with all its living shapes. The more water—
saturated the clouds are, the heavier the wind often is before
the rain. Air arises from the cosmic tranquility of the light
and is brought into movement by heat which pushes it into
further cwndensation.

"The transition from water to air presents a different pic-
ture. Although surface cohesion is generally looked at as a
property of a liquid, it presents itself to us from the concept-
formation point of view as an airy phenomenon. It leads to
the idea that each fluid during its formative process also ac-
q.rlires airy qualities to which its inner surfaces and their os-
maotic pressures belong. Is the strong surface cohesion of
quicksilver a result of its material cohesion? Conventional
physics considers coheéioh to be solely the effect of molecu-
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lar attraction ("Van der Waal'’s forces’’). Goetheanistic physics
is more interested in qualitative observation. If the surface
tension of water is quantitatively reduced, e.g. by the addi-
tion of soap, the richness of the surface phenomena is in-
creased and their relationship to the air becomes more visible
in the formation of foam.

Movement Characteristics of Water and Air

Movement likes to traverse space, curl up surfaces intc
whirls and to pull them into formed lines. Water flows in
lines. It tries to straighten out any irregularities along its flow
into linear forms. If its movements are made visible, they
reveal their parallel ﬂdws, even if they roll up into the paral-
lel layers of a whirl. Geometrically, we have to consider these
forms as line formations, although they appear to be planes,
because all the flow lines run paralle! to one another. We recog-
nize in the water flow the laws of field separation (page 63).

In accordance with its elementary characteristics, air
moves differently from water. It is constantly contracting and

| expanding under its changing pressure conditions. Fields of

pressure and suction alternate in the flow of air. In the way a
leaf does not fall down evenly, but swings back and forth
through the air, the surface-forming process in the movement
of air becomes visible. The dynamic interplay of surfaces of
pressure and suction generates concave forms. These take the
shape of waves in any wind-blown water surface. Waves
rush over the water independently of the water flow, and
they will readily respond to the slightest breeze. Geometri-
cally, the so-called transversal wave undulates vertically to
the direction of its movement. The wave form connects at
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any given moment the direction of Iocomotion with the vertj-
- .

cal direttion of the undulation. It is a result of the field exten-

sion (page 65).

The‘Demateridlizing of Water

stands only lifeless water pushed along by an outside force,
but not the water-creating unity of life and movement. If
living spiritual force makes contact with the fluid element,
takes hold of it and brings it into movement, then there has
to be a point of leverage where lii» meets like. The forces
coming from the inner world extend to the region where they
condense into external effects,

As wafer is created out of the inner world, it must also be
able to return whence jt came. It does not only undergo
chemical changes, but it is dematerialized. The water-form-
ing force also has the power to cause water to cease to exist.
If the human soul resembles water, then water also resembles
the soul in its “eterna] alternation” (Goethe) between heaven
and earth. In generating warmth, the connection between
willful activity and external phenomenon could still be real-
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ized, but we usually find it impossible to create or destroy
water at will, although watery processes such as the blood
circulation or-the excretion of body fluids are closely con-
nected with our soul life. Our investigation must be based
only on perceptible and knowable outer phenomena and on
clear thihking. Nevertheless, we work on the premise of
meditatively enhanced thinking.

The key to the solution of the problem lies in the insight
that the force of living thought bears within itself a power
which we can realize only to the smallest exter:. By virtue of
its inner movement, it reaches out beyond itself to bring
about moving effects in the outer world. It moves, shapes,
and forms the liquid element. To be able to perceive the lat-
ter, however, thinking has to hold its activity back so as not
to alter what is perceived. The observer creates within his
own activity a hollow inner space of nonactivity. At the mo-
ment that water is perceived, this encounters the observer’s
self. What is physically external meets the mind, i.e. unlike
encounters unlike. One is compelled to destroy the other. The
thought force, identical with the observer’s self, tolerates the
water perception only for an instant before digesting it by
means of its own water-creating forces. [t transfeg_s the per-
ception into the inner world. The water formation works this
time in the opposite direction, that is, as assimilation towards
the spiritual center, as a kind of spiritual thirst. It is a much
more intensive countermovement than is the inner light for-
mation. Not only does an inner space become illuminated,
but the flow enters into the inner life. We call this inner sound.
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Sound Formation and Acoustic Waves

~ Sounds, noises, roars, etc. are in all cases bound up with
the perception of movement. Music enters more deeply into
the soul life than do images from theelement of light. Sounds
are, like warmth and light, time-related phenomena. Inner
warming activity remains in the realm of time although it
touches the outer world. Intensified to light, such activity
adds to.external space a bright temporal one. In the sphere of
sound. the realm of time finds a further enhancement into
movement. — Conventional physicists cannot understand
the realm of time because they lack a concept of what time is.
They try to evercome contradictions by acknowledging only
~ the spatial substrate of sound as real. They pronounce tones
to be ynreal, and equate them with acoustic waves. Physics
arbitrarily excludes direct tone perception from its system
and thus falls into basic error. Acoustic waves are not identi-
cal with tones. The former consist of undulations with geo-
metrically measurable distances. Tones on the other hand are
no more measurable geometrically than any other process in
time; they are phenomena which in moving trom the outer to
the inner world cross the realm of time. They jeave the waves
behind them as external traces.

The example of the acoustic waves may illustrate that the
formation of both water and sound are akin; but acoustic
waves 2_11'9 only sound’s external traces. The dense medium
vibrates in the directicn in which the acoustic wave travels.
That is, the acoustic wave proceeds only in linear fashion,
“longitudinally.” We found the same principle of linear
movement, of field separation, earlier on in the shapes
formed by flowing water (page 137).
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Sound Formation and Hollow Forms

How can we reconcile the principle of field separation
with the fact that sound likes the cavities of resonant bodies?
The cavities in resonant bodies are not simple hollow forms
in the sense of field extension (page 65). The latter forms arch
themselves into the denser matter. They avoid the center
point because they stretch inwards from the periphery to
which they belong. The cavity of an air bubble in water, or
that inside an organ pipe, proceeds one step further as it
separates itself from the periphery by forming circles in one
or more planes. The subtle peripheral element is taken into
the denser, center-forming element: What has been encapsu-
lated within the condensed element wants to return to the
periphery.

Nature offers similar formations and transformations in
all transitions. In the plant world we find the hyperbolic and
spiral forms being created out of a periphery of air and light.
In the evolution of the vertebrates it is, initially, the comple-
tion of their organisms within the water that produces the
linear and spherical shapes of the fish world. The life of the
amphibia, which at first has to complete its own organisms
within the watery elemerit, opens up again to the elements of
the periphery. It pokes its eyes and nostrils through the
water’s surface, fills its lungs with air, and sounds forth. The
word “croak” cannot describe the jubilation of American cho-
rus frogs in spring, or the summer concert of tree and bull
frogs. The force going outward in movement discovers its
inner life more than before and carries it into the denseness
of the watery element. From there it brings it back into the
spiritual world as the inner experience of sound.
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A glimpse into the secret of this returning transformation
may be discerned in the human ear: The musical shape of its
lobe, the sound resonance in the tunnel of the ear canal; then,
as a barrier to the outside, the vibrating ear drum, still sur-
rounded by air; the small acoustic bones, like minuscule
limbs leading towards the inner ear; the inner ear embedded
in the depths of the petrous bone, a labyrinth filled with
water. What goes on inside the very fine geometrical shapes
of the spiral organ and acoustic nerve? Jt gives us roughly as
much information about sound perception as does an airport
runway- about ‘an airplax{é’s flight. The transformation of
acoustic waves into the tones we hear is an unsolvable riddle

* for mechanistic thinking. That is because whatever happens
in the vibrations and movements of the exo- and endolymph
in the inner ear is permeated by the activity of the one who
hears. We cause the flowing and sounding in our ear, but we
have to hold back our activity in order to hear. We participate
In nature’s creation through our insight and actions. Such
activity extends beyond itself in the creation of elemental
substance. In dissolving the shapes it brought forth, the activ-
ity experiences itself,

The Formation of Organisms and Solidification

Physics relies on the Phenomenology of solids more than
on those of other elements. It needs durable parts and rigid
shapes to establish mathematical and geometrical correla-
tions. Without the solidity of contours the surrounding
world, as well as our consciousness, would be blurred.

Leaving the Wwater and stepping on to solid-earth is seen from

“different perspectives as being crucial for human evolution:
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For Darwinists it is the formation of the higher animal spe-
cies; anthroposophical spiritual science sees it as the change
in the earth’s watery and airy condition of previous evolu-
tionary stages into a drier, more solid, structure. This took
place after the Atlantic flood and was bound up with the
development of human thinking. Such a transition from.a
watery into an airy, and solid, milieu has its archetype in
childbirth. The “hard facts” confront us with the pain of colli-
sion and separation, but also with the joy of freedom and
mastership. Solid substance is experienced as a stezte of final
density, of completion and death. For a physics that confines
itself to what is lifeless, nothing exists but the solid. Fluids
and gases are defined as compositions of particles Yvith solid
features. Even the various forms of “energy” are supposed to
be composed of particles (quantums). ‘ '
However imperfectly the attempt may work out, it is nec-
essary, when we consider the solid element, to establish the
connection between the creating force and the created object.
Everyone has the experience of being creative. The plTysi?i'st
may suppress this experience or admit that each s.c1ent1f1c
insight calls for a creative act of thought. Insight mto't'he
creative power of thought carries within itself the capability
for its own methodical enhancement. Living thinking leads
the concept of the watery element one final step further into
external density. In the case of liquids, the mobility <‘)f think-
ing, weaving back and forth between working beyond itself and
overview, leads to immersion in the outer world. To become
solid a further stage of intensitv is needed. Working beyond
itself is for abstract thinking already an unimaginable con-

| cept. Only to the meditatively trained thought is the insight
accessible that thought power, initially unformed, can rw'ork s
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beyond its own inner life and generate warmth. What hap-
pens there sequentially is welded together by the uniting ac-
tivity of thought into space-forming cooperation and is
carried still further into the outer world. The same thought
life is capable of working beyond itself, of becoming centered
in insight and capable of enhancing these two activities into
movement. Movement is the higher origin of the creation of
space and time, weaving both into a unity. Movement, how-
ever, is not the highest element-creating thought force, since
it is oriented towards the production of spatial and temporal
actxvxtles It is directly fettered to its links with space and
time, and unable to free itself from them.

Wxthm the thought movement a deeper spiritual layer
becomes visible: The life of thought itself. This thought life
brings about movement as well as the formation of space and
time, even though it is itself more than each aspect of its
activity. It imparts some of its innermost being to each of its
creations. The formation of warmth in time, of air in space
and of water in movement is therefore due to a creative force
which exceeds all others. It draws the elements, as they arise,
towards each other. Water is permeated by air, light and
warmth. The elements combine in a new entity. It is impor-
tant to' grasp that, whereas each element arises in its own
way, all of them are permeated by the life they have in com-
mon. The result can only be an organism. What is spiritually
common to all creative powers causes the rounding off into
organic umty an image of the inner world in the elementary
outer world Warmth, air, and water lose their independence.
They are subject to a formative force which gives them their
final external completion. The last step outwards into the ex-
ternal world has its origin in the highest life of thought. The
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rounding off forces envelop the organism with the solid ele-
ment. ’

The technical form of the elements is much less useful tor
our investigations than, for instance, the warmth of a hand-
shake, the air we breathe, the flow of the fluids in tissues and
blood vessels, or the solidity of a sea shell. An organic:proc-
ess always allows us to sense the inner activity from which
the elements have arisen. In their state of becoming these are
alive and tend to form organisms. At the moment they enter
the outer world, the elements become subject to death. The
organism tries through the formation of an external skin or
even a hard shell to preserve its life, and to ward off the

effects of lifelessness. o

Organic Language

We call the ability of our life of thinking to outwardly
create, to warm through, to penetrate with air and finally to
form solidity, the capacity to organize. Wherever the highest
form of thought life encounters the outer world, organisms
arise. Warmth, air, fluidity and solidity behave as one entity
since they are permeated by their common life. An intensifi-
cation of body heat, whether caused by a febrile temperature
increase, or by hot compresses, leads to alterations in the
transfer of air and in the circulation and excretions of body
fluids. Each organism, down to the unicellular level, responds
to an external stimulus in varied ways. This ability to re-
spond can be called organic language. The life of thought is
able to create all the elements, to change them into one an-
other and to bring them into interaction. This leads to a di-
versity of elementary forms of expression which manifests

145




itself as a'language of its own. To this belong the differences
in appearance between a dehydrated, undemourished, and a
well-kept plant, and even the overall behavior of any physi-
ological process.

Just as with the other elements, the outgoing and the
returning pathways become visible at this Jast externalization
stage. The life of thinking comes into contact with the outer
world in the course of the organization that leads towards
solidity. But it also has the power to recover again what it has
created. Solidity is dissol{/ed; a disintegrating force takes
hold of the organism and decomposes it. In this way the
organizing activity, which generates the solid, is set free to.
return from the outer world into the spiritual domain. What
had emanated as activity from the thought life now returns
as language.

The fact that the dissolution of what was solid is con-
nected with the appearance of language may not be immedi-
ately convincing. We can expect little agreement from
conventional physics because it acknowledges neither the
concept of life nor that of the transformation of the physical
back into the spiritual. We have, therefore, to rely entirely on
the Goetheanistic view of nature. As elements are dissolved,
element-creating powers are set free. Light and sound are not
external waves but activities which come towards the ob-
server from outside. Light can be considered as a returning
space-creating force; sound can be imagined as light that has
been turned inwards, a returning movement. Viewed in this

way, language manifests itself as sound that has been inter-
nalized even by one further step.
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Friedrich von Hardenberg
Novalis
1772-1801

NOVALIS, the Poet of the Blue Flower was known only to a small
circle of German early Romantics during his lifetime. His literary
work was accomplished in the short period of his last three years,

overshadowed by his mourning over the death of his fiancée, Sophie

von Kiihn. His friend, Ludwig Tieck, wrote in the preface to Novalis’
collected works, ‘‘Many of his great thoughts will inspire others in

the future, and noble minds and serious thinkers vwill be enlightened
and fired up by the flashes of his spirit.”’ But the writin gs of the young
poet encountered little interest until the beginning of this century.

Minor's edition (1907) and that of Kluckhohn (1928) presented his
complete works for the first time, within which a collection of about
3000 fragments emerges. In his poetry Novalis had portrayed in the
Jinest outlines an image of nature and man permeated by spirit; but in
the fragments he had extended this image to take in all the details of
the cosmos and the human soul. Two centuries later we discern in his
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writings the shape of a powerful synopsis of the sciences that leads
into the future. The miracle of the three productive poetry years is
emphasized by the fact that Novalis had at the same time been com-
pleting his training at the Freiberg mining academy and had taken on
duties in 1799 as inspector of various mines in the Electorate of
Saxony. :

Novalis was brought up in the spirit of the Herrenhut Community.
During his academic training, partly under the influence of Herder
and Lavater, he had studied “Theosophy and Alchemy”. His body of
thought however, cannot be grouped into any contemporary religious

or philosophical system. He recognized the importance of Goethes .

vczentzﬁc Writings as soon as they were published and his own genius

led hzm to strive for the tmplementatzon of Goethes method in the
natural sciences.

Novalis’ Vision of a Science of Life

Descriptions of the language of Nature are to be found
much more readily in poetry than in scientific papers. No-
valis” works contain depictions of genius which are timeless
and deserve our closest attention. In The Apprentices of Sais
Novalis described the education of a scientist as an initiation.
The apprentice, on his own individual path, has to acquire a
sense for nature through training his powers of observation.
Then he will be able to decipher the secret script which one
“can perceive in wings, egg-shells, clouds, snow, in crystals
and rock formations, in icy surfaces, in the inner and outer
shapes of mountains, in plants, animals, and humans, in the
lights of the sky, in fragments of pitch and glass when they
are touched or stroked, in iron filings around a magnet, and
in the strange coincidences of chance.” The script of nature
reveals the creative language of living thinking which also
works as a spiritual power in human destinies.

In his Fragments Novalis outlined his vision of a science
of life. He demanded of a physicist conducting experiments
an artistic gift of observation and an ability to work out of the
spirit of Nature. The “holy path” leads to an inkling of the
point of contact with the invisible world from which life ema-
nates. The true path of the physicist is not to explain the
whole from its separated parts, but vice versa. “The first
chapter of physics belongs to the world of spirit.”

Novalis foresaw in detail that natural processes, as un-
derstood by a “future physics”, work in exactly the opposite
way to what is taught by particle-oriented physics. He saw
life as an observable phenomenon, comparable with the phe-
nomena of colors, musical tones or mechanical force. A scien-
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tist who observes the life within thinking is able to perceive
the creative side of the physical elements. Novalis described
light &s a living process, fire as “the thought force of nature”
and as generating water. Everything physical, even gravity,
originated in the spiritual world. Natufe will pass away one
day and be transformed back again into spirit.

“Novalis had in mind a project for a “Goethean approach
to the sciences”. He recognized the need for thinking to be
further developed so as to overcome the fragmentation of the
sciences, including physics>He called this the “poetizing” of
the sciences. For him this meant an enhanced, creative way of
thin’.king which would lead towards morality. It was not
given to Novalis to complete even a part of his plan. His
Fragments are “flower dust” that he scattered over all areas of
human thinking. They are a book of thought training needed
for the renewal of physics and the other sciences.

The Formation of Solidity

Spiritual activity works furthest beyond itself when it
forms solidity. The external product becomes completely
separated from the activity that originated it. Warmth makes
no boundaries between an inner and outer world; in the aeri-
form such a border consists of the volatile beginnings of sur-
faces. These elements are permeated by the activities of their
origin without becoming completely separated. The watery

element contains inner surfaces which it brings into flowing

linear interaction. The solid element, however, is the result of
the final sep'aration of life forces from their outer effects, The
flow of the lines has to solidify in order to delineate their
‘intersections. It is here that the f_ipkavl_separation-betWééﬁ'liv:
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ing- action and outer effect is accomplished: _Organiziﬁg,
which .is the most thorough formation process and the one
that reaches furthest into the outer world, also withdraws
with thorough completeness from its product. The last possi-
ble separation results geometrically in the point. _ '

What seems to abstract knowledge to be the simplest, i.e.
the point, is the most complicated as far as the .process of
creation is concerned. This is because spiritual création, de-
rived from unity, advances step by step into the world of
separation. Since warmth is an indjvisible unity, it still lacks a
spatial dimension. The dimension formed by air gives rise to
the first separation within the unity. But these areronly the
incomplete beginnings of surfaces without lines or their in-
tersections. For the first time the watery element forms lines
but not yet points. It is two-dimensional because it also con-
tains a legacy from the airy formation. Here we can perceive
how the formation of a crystal contains the legacies of the
other elements, eg. edges from the liquid, surfaces from the
aeriform, and spatial unity from the warmth element.

The living organizing force generates burgeoning and
vanishing points as it reaches out, grasps and retreats. As it
withdraws, it leaves behind solid traces. As each wifhdra_wal
results in a new outreach, solid structures are once more
reenlivened. The firm, constantly renewing shape, say, of a
unicellular organism is brought about. We know, from zool-
ogy, about the ameba, and slugs, etc., whose bodies are kept
soft, in contrast to organisms which develop shells and skele-
tons. The latter are more highly developed as they have to
counterbalance the dying skeleton by an even stronger life
system. Biology does not only describe the world of silica-
forming. diatomeas and limestone-producing molluscs, *
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sedimentations of which resulted in geological formations
and mountains, but we also learn about primitive forms of
-I:jfe, such zs viruses which are capable of temporary crystal-
lization. Facts like these, that lie within the scope of today’s
scientific observation, suggest that in earlier stages of earth
evolution the whole mineral kingdom was not merely liquid
but actually alive as well.

The extent to which the organizing power of thought is
able to generate and change traces of solid matter in our
bodies will be the subject of a physiology of the future. Con-
scious human thinking is far too weak to produce either or-
ggnisms or solid matter. But we can find a comparable
pf;'pcess in the social sphere. A business corporation or a com-
xhiiynity,has an organic structure, be it in the way its compo-
nents work together internally or in its relations with the
social environment. Here, too, numbers are important. The
social form has a tendency to move into the solid structure of
a house. — The comparison may suggest in what Way the
ideas of social life already contain the intuitive quality of
thinking needed in organic physics.

Perception of Solids

Solid objects are often viewed as trivial things, and their
existence is taken for granted. They are “what you can see
and touch” and they belong to the usual “world of the
senses”. Their perceptibility and their reality, however, are
inescapable problems for any philosophy. Does an observer

-see any more than the light effects reflected from an object's

surface, or must he conclude from the light that there is an

" object reflecting it? He can touch a solid body even when it is
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not illuminated. Does he then perceive the object itself or
only the sensations of his own skin, the resistance to his mus-
cular movements and similar bodily processes?

Light and color appear as outer impressions, in which the
observer discerns the activity of space formation (page 131).
Each degree of color’s darkness is an outer perception as is
light itself. In “nonlight” light’s life which, as the messenger
of the outer world shines into the inner world, is missing. To
reach out by means of cognition into the outer world where
the light is refracted, reflected, and absorbed, the observer
pursues the light up to the point where it turns into dark-
ness. His space-forming activity reaches up to its boundary
with the outer world where it comes to an end. It holds itself
back there and awaits impressions. It finds darkness but tac-
tile impressions as well.

Let us closely examine the tactile impressions, including
those of air resistance. They are messengers from the outer
world just as the visual impressions are. “Something’ comes
from a realm out there where I am not active. These impres-

. sions are followed by sensations of pressure on the skin, ten-

sions in the muscles and other processes which exténd from
outside into the sphere where I am active. But I have to go
beyond my own activity to reach outer reality. Everything
which is sensation I have to pursue up to the boundary
where it turns into its own absence. This transition is in itself
an external perception. Only where the transition occurs is
the external perceived.

One of Novalis’ Fragments points memorably to this
boundary: “Everything visible is attached to the hnvisible —
the audible to the inaudible — the tangible to the intangible,
maybe the thinkable to the unthinkable.” Did he mean the
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transition of the searching, sensory consciousness over into
the supersensible, or also the transiticn sought by meditative
consciousness towards the reality of the outer world?

The perception of the fluid element reaches the observer
as a rushing and roaring more at a distance, and as a vibrat-
ing contact with the skin as an immediate sensation. These
are impressions which set off activities of movement and
flow in the observer. In perceiving thesé activities, clarified
and enhanced by his living thinking, he will recognize the
concept, of water formation. However, in order to come to the
outer reality of water he needs to pursue his hearing and
touch impressions, as well ag his own concéptual activity,
right up to their outer boundaries. The boundary between
the inner and outer world is one of time. In the formation of
water the temporal boundary is dynamically immersed into
that space where surfaces start to enclose an inner space. The
composition of forms which in the aeriform element were
only the beginnings of surfaces, will be enhanced in the wa-
tery element towards line formation. The perception of fluids
takes place along a border between the inner and the cuter
world that is moving lineally.

Only with the perception of solids does this border be-
come firm and sharp. Surfaces crystallize into planes, form-
ing intersections and points with one another, thus achieving
completion in space. This completion may be experienced by
touching a solid object. Whatever the sensation of touch may
be intrinsically, it is followed to the point where it ceases. It is
only when these sensory boundaries are encountered that the
solid external shapes are perceived. |

What does our sensation of touch consist of? It is dull,

compared with our sensations of warmth, light or sound.
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Helen Kelier movingly describes in her autobiography how
by itself-the sense of touch may convey a world that is filled
with warmth, light and sound. The high point in her world of
touch was the perception of speech. When we touch some-
thing we are affected by an element which is akin to warmth,
light and sound, something that is unformed though even
more alive. We discern in it the conceptual activity of organ-
izing (page 144). A content, coming from outside, touches us,
and proves similar to the activity that works creatively from
the center of our thought life. Helen Keller was so alert in her
touch perception that she was able to experience its inner

language.
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Samuel Hahnemann
1755-1843

porcelain town of Meissen. His parental home was remarkable for its
protestant piety. — As a medical student he has to work hard to earn
his living. Juit before the end of his training. he meets in Vienna
Baron von §ruckenthal, a wealthy Freemason, who hires him as
Jfamily physician and librarian. Hahnemann becomes a member of the
lodge (in later years he renews his Freemasonry membership). He
[finishes his medical training in 1779 in Erlangen. In 1782 the young
doctor marries a pharmacist's daughter. In the subsequent years of
constant relocations the growing family accompanies him. Under the
most difficult conditions Hahnemann with his wife, children and their
belongings n}pve year after year from one place to another. Often his
movqs are caused by enmity on the part of physicians whom he has
challenged. This is a family where poverty is a guest. Is it an aimless
odyssey which at first leads him westwards, bypassing Jena and
Weimar, and then on to the north, to Humburg and Moelin? Halfway
through these fourteen years of change, Hahnemann's epoch-making
princfl]?le is publicized: **Each true remedy causes in the human body
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a kind of illness of its own. Imitate Nature as it sometimes heals one
chronic illness through a new one, und apply -in the (preferably
chronic) iliness the remedy capable to excite an artificial illness as
similar as possible to the first one, and the first illness will be cured;
similia similibus.’’ — Several years after settling down dgain in
Saxony, the master succeeds in summarizing the new method of
healing in his book '‘Organon’’.

Hahnemann's last years were as unusual as his earlier life. He
remarried in old age, then moved to Paris where the great loner
immediately found himself in the center of European cultural society,
untiringly curing crowds of patients. Karl Konig has pointed to
Hahnemann's connection with the Celtic spiritual stream which fate-
fully led the healer into the land of the druids. Did the same destiny
draw him, at the inspired turning point halfway through his life,
towards the landscapes of the Externsteine and the megalithic graves
near Hamburg? S

Hahnemann had an artist's imagination and was at the same time
a meticulous observer. “Pure experience” was for him the unity of
both sensory and spiritual perception. He observed the totality of the
outer symptoms and recognized within them the spiritual nature of the
illness. He found the healing counterpart to the illnesses in the inner
“remedial nature' of substances. Hahnemann saw true healing
power in the spirituality of nature. For Hahnemann it would be as
foolish to ignore the “life-sustaining force”, and the immaterial “re-
medial force”, as to deny the existence of an individuality behind the
gesti)res of a human body. His scientific thinking was deeply humane.
He warned against the inhuman treatment of illnesses to which a
materialistic medicine would lead. Homeopathy was not only the
beginning of a new art of healing but also the exposition of a spiritual
concept of substance and matter. In the year which saw the publica-
tion of Goethe'’s “Theory of Color” and Hahnemann's “Organon”,
the path of nawural science divided. Creative thinking confronted
scientific materialism.
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Drop-Picture Method by Theodor Schwenk

Institut fiir Stromungswissenschaften,
Herrischried/Schwarzwald, Germany

The above ‘‘drop-pictures’’ belong to a series done by Theodor
Schwenk, who had first published this method in 1967. Drop-pictures are
obtained when distilled water is allowed to drop into the glass dish
containing the tested watery solution; the latter is optically densified by
addition of glycerin.

Left picture: Specimen of a Black Forest spring; normal, harmoniously
and strongly shaped formation. Right picture: City drinking water;
reduced, partly irregularly dense, partly uneven-radial formation. (Pub-
lished 1971 in “‘Evolution und Heilmittel”’, Weleda A.G., Arlesheim,

- Switzerland and Schwibisch Gmiind, Germany)

Discovered by Theodor Schwenk, this method has proved to be a unique
test for the quality of drinking water, A wide range of drop picture
research is done at the Institut fiir Stromungswissenschaften and at other
laboratories. It illuminates the understanding of water as a living entity,
sensitive to the influences of time rhythms of nature and even of plane-
tary constellations, but vulnerable to technology.

AN ORGANIC CONCEPT
OF FORCE

Elemental Life

Conventional biology applies the concept of “life” to or-
ganisms consisting of cells. Is it only the cellular protein that
is alive while the salts which are dissolved in the cellular
protein are already dead? If a whole frog is alive, is it then
not true, for instance, that its digestive enzymes are alive

too? Organic life points beyond the boundaries of the single

organism to the elemental life of the whole earth organism. A
consistent science of nature cannot avoid recognizing the liv-
ing quality of the natural elemental forms of warmth, air,
water, light, etc. The difference between living and lifeless
water has been thoroughly documented by means of Theo-
dor Schwenk’s drop-picture method. The fact that natural
substances contain elemental life, which can be set free and
enhanced to become remedies, is demonstrated by homeo-
pathic medicine. The effects of homeopathic remedies contra-
dict the concepts of conventional physics, which holds that a
preparation potentized beyond the 23rd decimal dilution
cannot retain any of the original substance’s effect. Hahne-
mann had a clear understanding of the imderlying life forces,
whose non-material, spiritual properties he extensively de-
scribed. - o
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Leads to an out-of-body spiritual life have been pursued
by scientific research in the last decades, notably in the docu-
mentations of Raymond Moody and others. People who have
been close to death describe an experience out of the body in
which they were still fully conscious of themselves. Such a
form of existence was known to the mystics of all ages.
Rudolf Steiner succeeded, toward the end of the last century,
in developing a research method that is based on the exist-
ence of the spirit. He discerned pure thought to be the center
of non-material experience and described the path on which
this can be developed out of everyday thinking.

‘ Thinking is concept-forming inner activity. Just as, for
instance, w_t»h,e concept of a door is one, eternal, transparent

. and valid beyond the individual person, this also holds true

for the faculty of thinking itself. It consists both of conscious-
ness of the self and the insight into a world-wide entity.. Itis
forcefully active but consciously sensitive, too. It perceives
contents which differ from itself and acts upon them. The
wo;ld has l?een created out of spiritual activity. If we were to
develop and intensify our thinking to the utmost possible
extent, we would still only be able to grasp a tiny fragment of
the force involved in the formation of the elements, We expe-
rience in th__ought the fullness of truth as well as nature-creat-
ing reality, even if only in a very modest sample. We strive
towards an inkling in Novalis’ sense, working out of clear
thinlfir}g but being aware of the minuteness of individual
cognition.
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Mechanical Forces

A billiard ball strikes another lying on the pool table and
comes to rest at the point and moment of collision, while the

| ball struck rolls off in the same direction and with the same

speed as the first ball. The player had struck the first ball
skilfully. Two watching physicists are more absorbed in the

- mechanical properties of the balls than in the progress of the

game. What is transferred from the moving ball to the sta-

- tionary one? Does the “force” permeate the moving ball and
- then jump through the point of collision into the second ball?
. What does the “force” look like at the moment it separates

from the first ball and crosses over into the second? If this
force is considered to be weightless, dimensionless and im-
material, is it then anything more than a physical nothing?
The conventional physicist would dearly like to abandon
the concept of force, but he can not really do without it. He
needs Newton's concept of force to define energy (force x
distance) and momentum (force x time)-He recalls the words
of a physics professor: “Perhaps the most important, the
most relevant to our later study of physics, are the concepts
of energy and momentum and their conservation laws.”

. “Newton had based his laws on the forces between obhjects

and the accelerations those forces produced, but ... the energy
and momentum methods allow us to solve problems without
using forces and consequently provide an alternative to the
force concept.”

Although the physicist may be unable to imagine what
_external force actually is, he still can predict that the momen-
tum of a billiard ball has exactly the power to transmit its
speed to a ball of equal size. The same impact is transmitted
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from one ball to the next. In a world of _b'alls: the fmpact g
“never lost”. But the effect of friction on impact. causes

next sphere to roll on with slightly diminished speed. Tj,
difference is explained by the mechanical theory of hely
Heat in its different degrees is assumed to consist of the nf:
tion of particles constantly bouncing against each other,
our case the momentum applied to the friction of the i
billiard balls being transmitted to these particles. — At -
point the second of the two physicists, who follows th
Goetheanistic method, has to object: Where, j 1'

balls and particles, is the heat radiation produced at ea

different point of view.
The process starts with the player’s thinking, in his inten
tions, and in his concentration. The thinking,' intensified}'
through meditation, pursues the transition from thought
force into external warmth. Heat formation, muscle tension,
and arm movement are physiological stages in the transition|
from mental to bodily movement. The answer to the ques-i
tion, how mechanical forces affect a body and connect with it
to generate its mdmentum, is in the first place given by the
element of warmth. Warmth js the result of outgoing force. It
extends to the outer world even though it does not tend by
its own nature to become dense, staying rather in the region
of becoming and fading away. Warmth is ful] of inner motion
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and would like to lift solid matter out of its spatial rigidity
into movement’s arising and vanishing. This happens immie-
diately in the expansion of a heated body. A direct compari-
son between heat and moving force, however, would
resemble a steam engine with no steam in its boiler. Its frame
would expand due to the heat, but it would not move. A
transition, such as that generated by ‘the pressure of the
heated steam, is needed. It js only due to steam pressure on
the piston that the power is transformed into a linear move-
ment and transmitted to the wheels,

The spheres” mechanical force of motion proves to be in
its characteristics much closer to the watery element than to
the solid. Place a few equal-sized glass balls onto a smooth
surface in a line with small distances between them. A similar
ball, rolling in the same direction, hits the first ball and trans-
mits its motion to it, and to the other balls in succession. The
motive force, and its impact, works its way through the line
of balls like a swimmer through water. It displays the fea-
tures of flowing movement.

The insight given by intensified thinking into the creation
of the airy and fluid elements gives us further leads. Air, in
the state of becoming, is an entity permeated by the living
forces of pressure and suction. Once it arrives in the external
world, the entity disintegrates, especially when drawn into
technological processes. Life withdraws, and the air densifies
and joins the world of spatial bodies. But jt still shows char-
acteristics of the living forces from which jt arose. Pressure
and suction forces imitate the formation of air without, how-
ever, being able to generate new air. They continue on their
own in the outer world transmitting their effects to denser
objects, such as an airplane’s wings where they cause strong
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upward suction. Mechanical forces are externalized models
of element-forming living forces.

The same holds true for the fluid element. Wherever it is
present in nature, it contains life. It flows and lives in unity.
Its living forces of movement are the creative concept of
water itself. In rhythms of the ocean’s waves and currents,
life, water and its forces of movement are a unity, which is
made visible in phenomena such as the pulsations of a jelly
fish. This unity breaks up in the surf, in splashing against a
stone wall, or even more, with water’s technological utiliza-
tion. The life of water is extinguished. The forces of move-
ment are mechanically reflected. They continue way beyond
the water, destroying, for example, a sand castle on the
Lﬁigach.:_jfhe water-creating forces, that withdraw, leave their
piark behind as a movement impulse, as an outer imitation of
a living activity.

This view highlights some features of the force of move-
ment, a force that combines spatially with the moving
sphere, then leaves it behind in order to jump to the next
sphere. ‘A spatial entity disappears up to a boundary so as to
reappear spatially beyond it. We recognize here the prime
pii-enomenon of movement as was demonstrated with the
example of the moving train (page 95). Force of movement
seizes what is spatial and brings it into temporal flow in
change and formation. At the instant when it leaps over from
one ball to the next, the mechanical force of movement exists

\«"ithoutl any spatial extension. It has left external space and
has become purely temporal. The phenomena indicate that
mechanical forces are really at home in the realm of time.
According to their own nature they link themselves with spa-
' tlal bodies but return again and again to their temporal form.
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This corresponds to the temporal appearance of warmth, ex-

cept that the forces of tension and movement enter more
deeply into the spatial structures of the elements.

The various external forces are by their very nature inter-
connected. Beihg extensions of element-forming activity, they
tend to work outwards as far as the realm of the solid and,
conversely, to change back into states lying closer to the inner
world. The organic physicist considers the mutual transitions
of forces between heat, tension and movement to be meta-
morphoses in the Goethean sense. He understands the se-
quence in which a seed capsule dries out in the sun, pops
open, and scatters the seed to be partly a mechanical but also
a living process. The forces of heat and movement, etc., trans-
mute into one another in an exact balance for as long as they
are part of the external world. That does not prevent them,
however, from having their origin in the inner world and
being reassimilated into it.

Is Energy Perpetual?

The principle of the Conservation of Energy was"already
inherent in Galileo’s and Newton's thinking before it was
formulated. Even if it was impossible to invent a perpetuum
mobile machine, the whole cosmos was viewed as a self-per-
petuating mechanism. This had to work with the precision of
a pendulum in which potential and kinetic energies were
continually transformed alternately into one another. When,
around 1840, the physician Julius Robert Mayer discovered
the transmutability of heat and kinetic energy, the sciences,
medicine included, were already dominated by mechanistic
thinking. It was believed that the future would provide all
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the discoveries necessary for the final confirmation of the
mechanistic theory of the world. It was in this sense that the
energy principle was proclaimed by the physiologist Her-
mann von Helmholtz in 1847. Since then it has been accepted
as one of the basic principles of physics. “When all forms of
possible energy are considered, it becomes evident that the
energy principle is a general law of nature. In no natural
process is energy lost or is ehergy generated out of nothing ...
It follows from this that the total amount of energy in the
€OSmos is constant.” (W.””Westphal, Physics, 1950). “The law
of conservation of energy is probably the most fundamental
of all the generalizations made by scientists and the one they
would be most reluctant to discard.” (Isaac Asimov, Under-
standing Physics,.1969). ’ i

Newton’s force concept continues to have its place in the
System of'physical laws. However, physicists hesitate to men-
tion force because it cannot anywhere be seen. Nowadays,
thete is more mention of “energy”. With the “fundamental
generalization” of the energy principle physicists find them-
selves in the uncomfortable situation of giving a more gen-
eral meaning to a derived entity, force multipliad by distance,
than to the original entity of force itself.

From the viewpoint of living thinking the energy princi-
ple is untenable. The convertibility of mechanijcal energy,
heat, radiation energy, etc.,, between themselves disproves,
rather than proves, the law of the conservation of energy.
There can be no perpetuum mobile because heat is “lost”
with every energy transformation. The €osmos is assumed.to
be a perpetuum mobile because the lost heat is supposedly
stored somewhere in the “All”. The energy. principle thus
remains unverifiable. If energy can be neither added nor re-
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moved from the physical world, no creative deed exists. The
energy principle contradicts not only every religion but is
also irfcompatible with basic jurisprudence. A judge consid-
ers the accused to be the originator of an event. In order to
carry out his intention, the person responsible has to cause a
change in his body’s energy system. How could this happen
if he, himself, could not generate new energy within his
body? ‘

Living thinking is able to perceive its own ability to puf
into the outer world such effects as force, energy, or ‘warmth.
These_effects_are generated out o physical nothing. Warmth
is created by active immersion into the outer world. It be-
comes also an experience of inner warmth, and 1ts action
then returns to the observer. When it is perceived, warmth is
taken back into the inner world in order to be digested. At
the same time heat “energy” disappears from the outer
world.

Gravity and Solidity

Gravity, more than all other forces, 7is a still unsolved .
riddle for modern physics. So far, all attempts to reconcile the
theories underlying the gravitational and electromagnetic
fields have been in vain. Gravity travels neither as a “wave”
nor as a “particle”. Einstein therefore defined gravity as
space, and space as gravity, which would render any propa-
gation of gravity unnecessary. Gravity fails equally t¢ fit into
the energy model. Although physically considered to be a-
force, gravity does not provide energy. It cortesponds more
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to negative energy, the logical pursuit of which has led to the
strange theories of “black holes”.

- Seen from a spiritual viewpoint. gravity owes its origin to
a spiritually creative force. How are forces which are so basi-
cally different related to each other? Even if we were able to
form an inkling of warmth’s inner origin and of the forces of
tension and motion, we would still be unable to find a bridge
from the realm of inner forces to gravity. The researcher
would have to die and turn into stone in order to bring forth
gravity.

Unlike other forces, gravity cannot be transferred from
one dipject to another, being inflexibly connected to its object.
It seems to brmg about movement but, in reality, it merely
rever‘%es the work of the other forces. It acts on mobile ob-
jecté;r,fl?ut alj its movements are brought to a final resting
point. It is fixed in each body’s center of gravity. Gravity,
both through its effects as well as through its geometrical
structure, is point-oriented. In its rigidity it belongs to the
solid element. Unlike the other elemental forces it does not
graspk'c’)bjects from outside but works outwards from the ob-
ject’s cléjnter‘

In;the organic realm a forming of centers takes place
which is both interesting and relevant. This is the temporal-
spatial thythm of contraction and expansion which is par-
ticularly clear in the plant world, though it belongs to the
morphology of all organisms. The life processes are centered
in the.;pucleus of the living cell. They separate themselves
from’the world around by means of a semi-solid cell mem-

brane; assimilating and excreting. The forms of plants, ani- -

mals or human beings are defined by their skins. Any of
these organisms unites temperature rhythms, the aeriform

~
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processes of pressure and suction, and the liquid flm'»v into
one entity. What force lifts the elements oxft of their sur;
roundings and molds them into one form in time an.d space?
It can only be a living force which is at home with Fhese
elements but of a higher order. The creative spiritual ‘force,
which generated warmth in its formless state and .took o‘n
aeriform and liquid shapes, achieves its full intensity as' %t
brings forth actions from its very center. The innermost spxr.x-
tual force does not give its core away to the outer wc)'rld; this
stays within itself. Nevertheless, it imparts it.s own life to all
elements as they come into being. It is to this force that tl.te
elements owe the mutual affinity that binds them together in
an organism. Organizing (page 144) is the highest enhance-
ment of the element-creating force. It is the enhancement
which emanates from the very center of the spiritu?l force.
The part of it that reaches the outer world' forms living cen-
ters, organisms. The organizing force brings the eleme.nts
into their final shape and at the same time creates the. first
beginnings of solidity. As perfect as the life process is, as
complete is also its separation from its extema% produ'lct.
What had become solid dies; a remnant of the center-forr.nfng
force through which the solid came into existence, gravita-
tional force, remains with it. .

Gravity is the counterpart of the organizing life forc?s.
These condense living flux into semisolid protoplasm. Life
forces shaped out of the center of thinking' create exte.mal
centers within the boundaries of all organisms; in t'he micro-
scopic realm they form each cell’s nucleus. We find these
centers in the germination and sprouting of see.ds, buds and
spores. Each growth not only overcomes grav.lty but often
extraordinary mechanical obstacles. However, it also gener-
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ates gravity. It creates solid matter and releases it from its life
process. XAt the moment when the life forces withdraw from
the solidfthey leave their negative counterimage behind. The
object drops out of the life process. The counterpart of the life
force s'ta}"rs connected with the solid object and draws it to-
wards other lifeless bodies. The power of earthly gravity can-
not be contained in an abstract equation. We experience it’s
reality bit by bit through the striving of our own life forces
towards levity. We recognize gravity’s archetypal image in
the growth of a fir tree, a forest, and of all living beings.
Every living process precipitates solidity and weight. The
Same processes also take hold of existing solid matter, trans-
form it and lift it out of jts heaviness. Organic life would lose

- itself in levity if it did not have its own counterimage as a

balance. It'is through the living concept, their own archetypal
image, that solidity and gravity are recognized, realized and
overcorme.

Center of Graviry

The force of gravity grips firm objects in similar ways to
those of the forces of motion, but only to move them in one
direction, i.e. towards the center of the earth. Physics teaches
that the pull that gravity exerts in the different parts of a
body can be combined geometrically in one point, the center
of gravity. Such an object could be a lightly compressed ball

~of sand. This ball then has a center of gravity that represents

the combination of all the different centers of gravity of the
many grains of sand.
The Goetheanist is less interested in the calculations of

the centers of gravity than in their phenomenology. He has to
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introduce new concepts of the center point and the boundary
lines which differ from those helq by conventional science.
An imagined rather than a defined concept discerns the sepa-
rating line, the point, and the separating plane to be areas of

. passing and arising. These are the places where forces take

hold of matter in space, are enhanced into colors, flashing
over as sparks, where they transmit a movement. impulse
from one object to another, or else become a wave, freed from
material movement. From a strictly spatial view, for example,
the dividing line between a black and a white surface is nei-
ther black, white nor gray because just on the line one has
ended but the other has not yet started. The transitions,
which we called separations, stand out from the spatially fin-
ished world. They are zones of origin, acted upon by living
spiritual forces as well as by the latter’s external extensions
into physical forces. ’ '

Gravity does actually act upon points within objects. The
concept of the point consists in reaching out to what is ob-
servable in the outer world, i.e. the contraction of an inter-
connection of boundaries. The point is the activity of
contraction. Each such point is a “center of gravity”. The
other aspect of a point is the Presence of organic life, the
germinating point. Hence, a genuine point is discetned to be
both the center of mechanical gravitation and the state of ori-
gin of organic levity.
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Inertia and Movement

&l °

The force of inertia is often presented as gravity’s twin.
On the whole, the layman does not differentiate between the
two. If he moves a book up and down on his flat hand in
order to estimate its weight, he not only perceives the pres-
sure due to its weight on his hand but also the resistance
exerted by the solid matter against its acceleration. For bil-
liagd balls gravity is mostly irrelevant. Their movements are
determined by their inertia.

.. What is inertia? Like gravity, it is fixed in the center of its
object and hence does not work from the outside inwards. It
is considered to be less a force than the resistance against
changes in the speed or direction of movement which is
equated to the body’s material “mass”. It becomes apparent
a"s;,j"centrifugzil force” and most clearly so in circular move-
ments. Inertia resists movement changes but is there to be
seized and overcome by the forces of motion. We recognize
inertia as the material counterpart of the force of movement.
However .much it may resemble gravity, it is nevertheless
different in its nature since it originates in the element-creat-
ing- movement, in the formation of water. Water’s living
streams have, by necessity, to encounter solid objects. Since
solid structures are essential to nature, water, too, contains
the beginnings of solidity. It not only freezes to blocks of ice
which it moves about mechanically, but water itself becomes
subject to density, gravity, and the laws of mechanics. To the
extent that this happens, the unity of the original living

movement will disintegrate into its temporal and spatial im-

prints, i.e. force of movement and opposing body. Material
resistance is the obstacle against which the force of move-
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ment measures its strength. Persistence, resistance, and iner-
tia describe the properties of matter, not to be force and not to
be active. ,

Solidity is a product of the organizing life, the enhance-
ment of all element-forming forces combined. Solidity there-
fore contains the imprints of the formation of warmth, air
and water, although in the shape of their counterparts. We
may presume the substance-bound forces of cohesion and
density to be the counterpart of warmth formation, elasticity
to be the counterpart of air formation, and inertia to be coun-
terpart of movement and water formation. Without the iner-
tia of substances the forces of movement would be
superfluoué’. These opposites constitute a true polarity since
they both originate from living movement. Brought together
by technology, movement forces and inertia reunite to be-
come mechanical movement. -
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RUDOLF STEINER's work faces all who encounter it with the ques-
tion, Do I wish to pursue a path of spiritual development? This is
because Steiner’s thoughts, forms of artistic expression and social
innovations imply a search for a spiritual view of the world His
Philosophy, Anthroposophy, calls for the enhancement of thinking to
spiritual observation.

Rudolf Steiner
1861 - 1925
Photography 1918

When Rudolf Steiner started to study the natural sciences in vienna,

he met the Goethe researcher, Karl Julius Schréer: On Schroer’s

recommendation he was entrusted at the age of twenty-two with the
editing of Goethe s Natural Scientiﬁc"Writings, a task that would take
him fourteen years to complete. During this period of his life Rudolf
Steiner came to link his thinking to Goethe s views. He discovered that
Goethe s view of the world contains the method for a scientific under-
standing of organic life. Goethe had found such ideas as the arche-
typal plant, and the Ur-phenomenon of colors as creative realities. In

his Introductions 10 Goethe s Natural Scientific Writings, and in
books written during the same period such as “Theory of Knowledge
of Goethe's World View” and “The Philosophy of Freedom ", Rudolf
Steiner showed that these archetypal ideas have their origin in o
thought activity which is accessible to inner observation, .
Even in childhood Rudolf Steiner Jound himself surrounded by spiri-
tual beings and occurrences that were not perceptible to other people.
As an adult he was able to explore the supersensible world in detail.
. He would have remained a clairvoyant among others had he not
succeeded in building a bridge to modern science. He found that, with
some training, any person could become capable of observing his or
her own activity in Jorming concepts. Pure thz‘ﬁking attained in this
way is already a supersensible experience. '
At the turn of the century, Rudolf Steiner began to make the results of
his spiritdal 'research 'qvailablle___uto_ a wider public. In his works,
namely in “Knowledge of the Higher Worlds"”, “Theosophy” and
“Occult Science, An Outline " he gave n;gthoa’ical descriptfahs of the
spiritual world and of the path of knc;wledge leading to its Pérception.
In the years before World War One, he gave artistic expression to his
insights in his Mystery Dramas, in the art of movement which he
called “Eurythmy”, and in the art of sculpture and architecture to be
seen in the Goetheanum. The new body of knowledge, Anthroposophy,
emerged as a spiritual science permeated by Christianity, capable of
enlightening all human endeavor At its center stands Christ, the
archetype of man. Working outwards from there, spiritual science will
humanize the sciences and their fields of application.
An ever growing group of people came to recognize the importance of
Steiner s work. This enabled him to dedicate the last years of his life
fo creating social fbrms through which spiritual science could bear
Jruit in education, medicine, agriculture and other areas of cultural

life. .
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THE FABRIC OF TIME AND
SPACE

Spatial Observation

Mechanistic physicists believed up to the end of the last
century that it would be possible to base physical laws on
claséiqal geometry. A body, be it a grain of dust or the planet
earth, was assumed to move along paths that could in all
cases be described by Euclidian geometry. As early as the
begin"ning of the nineteenth century, the field of geometry
had been considerably extended. Projective geometry had
depicted the laws of whole fields of lines in which it suc-
ceeded in dynamically including the “infinitely distant” pe-
riphé}y On the other hand, Gauss and other mathematicians
developed “non-Euclidian” geometries of hyperbolically or
elliptiéahy bent spaces. Modern day physics uses the concept
of the “space-time continuum”. According to Einstein and
Minkowski space-time is assumed to be four-dimensional,
where time, however, is calculated using imaginary numbers.

The General Theory of Relativity defines space-time as-

equivalent to four-dimensionally curved gravitational fields..
Theories of space, from traditional school geometry to the

latest intellectual acrobatics of particle physics, all suffer

from a common misconception. “Physicists have come to see
that all their theories of natural phenomena, including the
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‘laws’ they describe, are creations of the human mind; prop-
erties of our conceptual map of reality, rather than of reality
- itself.” (F. Capra) Scientists develop concepts of abstract geo-
metrical bodies which never exactly fit natural objects. For
this reason they never arrive at reality.
The split between thinking and reality, outlined by
Cartesian and Kantian philosophy, was alien to the ancient
philosophers. In Plato’s Timaios we read of the beginnings of
creation: “To the life which was to comprehend all living
things, that figure was suitable which comprehends within
itself all other figures. Wherefore He made the world in the
form of a globe, having its extremes in every direction equi-
distant from the centre, the most perfect and the most like of
all figures; for He considered that the like is inffnitely fairer
than the unlike.” The different shapes of the geometrical sol-
ids play a part in the creation of the elements. Plato values
the tetrahedron as the “original element and seed of fire”, the
cube as the formative force of the solid element. He conceives
the outer shapes to be creations from the spiritual realm. Is it
possible to reconcile Platonic thinking with the methodology
of modern science? .
Physical processes become more objectively apparent the
less the experimenter interferes by personal activity. Things
would appear to exist “by themselves”, without man. The
” experimenter who cuts himself out of nature misses the point
that even his withdrawal is an act which shapes the environ-
ment. The transparence of geometrical proportions lures him
into the fallacy that the whole of geometry is nothing but a
product of his mind, without discovering that the “axioms”
line, point, and plane are perceptions of the outer world.
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The observation of a line, point or plane is a dynamic
process. A boundary line between red and green is the termi-
nation' of one and start of the other in the place where they
change over. In a point the surroundings are brought into the
utmost contraction. In a plane, most of all in the celestial
orbit, the utmost expansion is perceived. In the process of
observation thinking s influenced; it reaches outwards, re-
ceives, recedes, shapes and transcends boundaries. Thinking
that is reinforced by a theory of knowledge observes its own
activity. as it perceives space. In contraction, separation, and
expansion it participates in the creation of space. There can
be no objective observation of Space without a thinking ob-
server. If a point is the perception of becoming smaller, a line
the perception of boundary formation, and a plane the per-
ception of extension, where are the “ideal forms” compared
to the “inaccuracies” of these shapes, e.g. those of a rock
crystal? The most rigid external forms still contain a remnant
of the dynamics of their arising and passing away. In every
line, point and plane space borders not only on space but on
time as well.

The Temporal Dynamics of Space

To understand Pythagoras’ Theorem I need Spatial imagi-
nation and an eye for equal measurements. | view the pro-
portional dimensions of the Squares and combine them into a

~context. In spatial imagination my thought activity is just as
~objective as when it measures, counts or combines. The Theo-

rem of Pythagoras and similar laws describe a space consist- .
ing of building bricks, the archetype of which can be found in

the monuments-of ancient Egypt. The “vault”-of a'pyramid’is
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an interior space that is embedded in the solid element of

-earth and penetrated with warmth. Hermetically" secluded

from the impressions of the outer world, man enters into the .
inner space of his memory and expectation. Imagine this

Space transformed into the light space of a Greek templeg Irra-

tional proportions of inimitable esthetics, its laws derived

from the realm of the visual. The almost invisible convexity

of the foundation, the organic rounding of the colimns and

the counterbalance in the roof-line evoke in the observer an

impression of suspension and lightness. This space arises in

the visual process. Its organic laws were known intuitively

by the builders of antiquity. The spatial framework is taken

over by a temporal effect that lifts it out of its fixed dimen-
sions.

The extent of the time-effect in space is illustrated by the
limitations on our individual visual space that usually pass
unnoticed. The same spatial measurements and proportions
are pictured differently in the minds of blind and sighted
persons. People with a healthy visual sense resemble the
blind in as much as they can never directly view the space
behind their heads. An object in the lateral part of our field of
vision appears blurred enough to become unidentifigble. Our .
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accurate visual field is so small that we cannot read more
than a few words in a line without moving our eyes. The
space which surrounds s is fragmented into a time sequence
of small segments. Spatial observation is impossible without
the mind that combines the temporal details into a unity.
Even if, as human beings, we need sensory and nerve cells to
perceive spatial pictures, these cells would be worthless
without our thinking. The concept of space is a unity just as I
am a unity. The comprehension of a tetrahedron or a sphere
has to take place within myself. It comes about as a result of
my mental work. In spatial perception my thinking reaches
- out with insight toward the borders of space, touches them
and creates them anew in faint traces.

. External space presents two faces to an observer: one
which is filled with matter and the other by activity. The first
comprises the measurements of rigid and mobile bodies,
while the latter consists of activity by the observer towards
the. objects, as well as of activities evoked in the observer by
his perceptions. The more attention the observer pays to the
space in which activity takes place, the more important it
becomes to him. For this region is the bridge between the
objects and himself. All that he sees, hears, 1ouches in space,
all that he shapes there takes place in the space where he
himself lives and acts, and which extends outwardly as far as
the physical measurements of the objects.

Are we only describing a subjective process within that
person? In as much as the “subjective process” really hap-
pens, it is a part of the objective world. But we perceive
merely the external effects of our fellow’s actions. The doing
itself, even though it is a real fact, we can neither see, nor
comprehend - at least not with our normal intelligence. The
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problem remains unsolved until thinking is meditatively de-
veloped. The first meditative step is to observe thinking in
the sense of Rudolf Steiner’s Philosophy of Freedom. When a
scientist talks about “space,” he has a concept in mind, the
trath of which he constantly tests. His efforts are rewarded
whenever he participétes in a thought process that goes be-
yond the boundaries of his person. As a second step the re-
searcher intensifies his thought life towards inner activity. He
recognizes in his thinking an inner power which is able to
turn towards the outer world. He discovers the same power
in his outwars directed actions. Through the thought expe-
rience of the initial step his activity now becomes an inner
eye for perceiving the forces that create nature. He sees them
as the “deeds and sufferings” of the world-creating thinking.
Forces of contraction, diminution, revert from the borders
of such polarities as bright and dark back to the polarity’s
common source. A stream of forces generates outer bounda-
ries as it withdraws from the elements which border on one
another and retreats to their inner origin. That is true for
every boundary formation of time, space, movement and, as
we could see, even for the formation of numbers. We envi-
sioned such a retreat of forces also in the process of pure
observation (page 128). There, as well, the outgoing activities
are withdrawn to their origin in order to let the observer’s
self meet the outer content. Thus there is an inner connection
of space formation and observation. Space indeed is a view,
though not in the abstract formulation of Kant, but living-
shaping, being permeated by the radiance of light (page 131).
The observer finds the key to understanding a light space un-
folding within the flow of time when he pursues thinking

right into the visual process.
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The Temporal Form of Three-Dimensional Space

_ Under a potter’s hands a vessel takes shape or. the wheel.
The direction of movement of her hands in forming the clay
is opposite to that of the wheel’s rotation . By her activity the
potter reaches outwards to the clay to which she gives form.
Her fingers are in touch with the vase that arises. She lives
with her imagination, feeling, thinking in the work of her
hands. Her inner world is in contact with the ceramic vase at
each instant, not only mentally, but in external reality. An
inner space becomes visible extending from the thought
world uia to the external form of the vase. This external form

" is present as a time structure in the conceptually outgoing

inner space as it arises and passes away. The temporal form
of the pot corresponds to its physical outlines in al three
dimensions. While the clay is being molded on the potter’s
wheel the boundaries of the temporal and the spatial shapes
are identical.

An activity space opens up, beginning in the world of
thought and extending to the arising and passing away of
external spatial boundaries. Since the activity space touches

upon, creates and dissolves the spatial structures in all their

aspects, it is an exact counterpart of the three-dimensional
space. It comprises forces of living action rather than objects.
Its dimensions are not measurable for it is itself the actual
origin of the measurable. The field of forces contains the ele-

ment-forming powers, accessible for the researcher, who has

Some training in cognition, as living concepts. The formation
of warmth, air, and water and their final condensation into
solidity, reééhe_s the outer world. Where its gifts are brought
forth, spatiél and .:,teinpoml boundaries, the boundaries be-
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tween the inner and outer worlds, are created. Space seen
from the inner world is time.

The Region of Origins

We often view time as a train traveling from the past into
the future. The year starts closer to the past’and ends closer
to the future. It is the impression of an inactive observer who
experiences the movement in space, running counter to the
flow of time. If we leave the observer’s capsule, we become
patt of the flow that begins with our phantasiesn and inten-
tions, and ends with a deed. An interruption f.takes-:f)lace. The
originator cannot take back what he did. He retumns to the
scene where the act took place to observe jts effects. He per-
ceives the outer impressions so as to process them and trans-
form them into new resolutions. i .

Time’s flow is not a closed circuit. It originates as outgo-
ing action from the future, breaks off in the present, and
starts up there again as a perception which goes into the past
as it becomes memory. The flow of the memory finally fades
away into the inner world. Details are forgotten. I “know
how to do” something when I have forgotten the difficulties -
of the learning ’process. Childhood memories evolve into ca-
pabilities later on. Time’s stream flows into what | am; it
opens up-towards the inner world where the spiritual life
comes into its own. The region of origins unites within itself
both past and future. It contains the potentiality for deeds in
the form of intentions arid abilities. :

The thinking human being is much more at home in the
world of origins than in the outer world. Tor it js the region

where he finds his own inner unity, from which he reviews T




his insights, and experiences their truth. This realm directly
affects his encounters with the external present. A person,
reaching out with his hand or with his gaze to an object, lives
in the outgoing stream of activity. As soon as he touches and'
perceives the object, he withdraws his outwardly directed
activity. He then lives in the opposite stream of doing which
carries the impressions into his memory. The shift from activ-
ity to counteractivity happens so quickly that it is easily over-
looked. This turning point becomes a deep experience when
an emergency occurs. In a moment of unexpected danger,
everything may depend on a person’s presence of mind. He
has to interrupt his actions immediately. He is thrown back
i;}to himself. Time stands still. The victim of the incident is
p'aralyze'd with fright, on the border between life and death.
In his fright he experiences the gap between his inner self
and the outer world. The rescuer intervenes immediately.
Lgfelong destinies may come to their decision within seconds.
The victim experiences the rescue as something radiant, even
before he becomes aware of the details.

A similar shock, even if on the smallest scale, is caused by
any observation. At the moment it encounters the external,
the stream of my outgoing action is disrupted. I withdraw
my action. In the creative realm of time there is a gap extend-
ing from the external present to the realm of origins. This gap
is filled with the perception of radiance.

A Space of Radiance

How is inner radiance related to the light of external opti-
cal phenomena? To come to an understanding of the light
space, we focus our attention on everything in space which
does not hold a content. We disregard the extent of volume,
surface and distance. Thus, we ignore everything that ap-
pears as a bodily object in space. The airy, liquid, and solid
elements disappear, as well as pressure, suction, etc. What is
left behind? A pattern of boundary lines, intersections, and
dividing surfaces, the meaning of which consists only in the
ending of one manifestation and the beginning of its opposite.

It is evident that a separation itself does not jﬁst consist
of the absence of what it divides, but that it contains the
separated opposites, such as light and dark, in their common
state of becoming. These germinal points or lines appear at
first to be a kind of nothing. More accurate and thoughtful
observation reveals how the common source of all polar phe-
nomena emanates into the outer world at the separations.
This follows laws of its own. If what is common to two of
these separations is pursued, one sees that each germinal
point contains something infinitely large which presents it-
self as a line unlimited in length. Here are the common color-
creating sources of what appears bright and dark. They
expand into rays wherever the simplest linear relationship of
separations is present. This linear radiance combines into a
network of light sha];es and surfaces. All this arises in the
gaps and seams of our material spatial structure because it is
along these separations that the primordial state is active. We
can see in this fabric the outer manifestation of force in its
primeval form. Space is formed by radiant forces.
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Our concrete world presents itself to us as physical bod-
ies that are both shaped and in movement. The space occu-

pied by matter is surrounded and permeated by a space of |

rays weaving through all gaps, joints and inner and oyter
boundary surfaces. It is creative origin, the becoming and
vanishing of space. The rays of force come from the common-
origin and extend into the world of time and space. They are
the appearance of the origin. |

Light lives in the whole of radiant space although it pre-
fers the surfaces and borders where it spreads its colors. The
various colors appear and disappear in organic interchange
with the complementary colors of our “eyes”. They illumi-
nate the temporal, inner aspect of surfaces. It is an illusion
that we look at the objects in space from outside. We view
objects with our eyes from the inner world outwards; thus
we see space’s temporal, inner aspect. The fact that we also
dwell with the optical impressions in the realm of time be-
comes evident as soon as the light disappears, taking with it
the whole world of the eye.

The Radiance of Warmth

The seven-fold fabric of time and space embraces the
punctual, linear and surface dimensions with their temporal
counterdimensions, as well as the unitary warmth space which
contains the potentiality of all the other dimensions. It is the
arena of physical and physiological processes.

We have come now to the phenomena of the radiance of .
warmth or heat. Heat is comparable to the tramp with his

magic hat in the fairy tale, who only had to wish himself to

be at some distant place to find himself thére at once. Hea_\t .
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disappears fﬁom a kettle and reemerges at the same moment
some distance away warming up another object‘.}" Although
heat radiation will “only” warm a body up withbut illurni-
nating it, it spreads out according to laws similar to those of
light. Where light can shine, heat can also radiite. In this
state the heat force gives up all connection with the material
world. As it lacks gravity and material density, it assumes a
primordial state that is not yet spatial or even temporal. In
the lightning-like nature of these phenomena we ‘see the di-
rect presence of the common origin of time and force in the
external world. The radiation appears initially as a negative
phenomenon, a shadow, and only perceptible through the
absence of any other external manifestation. This means that
matter, extension and duration are absent; not higher or
lower temperatures are considered, but germinal points from
which both emerge. i
Let us observe a piano player in terms of his body heat.
We will exclude the complexity of temperature and heat cir-
culation within his organs, except for the muscle heat directly
connected with his play. Every muscle, even the smallest,
produces a heat impulse with each contraction. Let us also,
exclude in this context all electrical and chemical muscle phe-
nomena. Then the whole piece of music appears in the differ-
ent heat impulses emitted by the player’s muscles. Such a
musical profile consists of the warmth differentiations of the
various muscle fibers and bundles, combining in harmonious
fields as they weave back and forth over the whole body; for
every finger strike on the keyboard triggers a corresponding
action in other muscles of the body, e.g. neck, back, legs, etc.
The different variations of warmth can only be artificially
separated from each other.'As no muscle fibers move inde-
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pendently, the warmth changes in the different muscles com-
bine into an organically formed warmth shape. This warmth
is a direct result of the player’s activity. It lies in the nature of
warmth, and that of activity, that they are the outer and inner
aspects of the same process. Therefore the warmth aspect of a
piece of music is still a process in time, involving arising and
passing away, and only transiently touching the physical-
spatial world.

We can now observe a further phenomenon within the
structure of warmth. The warmth component of the musical
piece that arises from the pianist’s body transfers heat radia-
tion into the environment. Let us follow with our thinking
the appearance of the heat radiation in detail so as to arrive
at new concepts. This radiation shows similarities with that
of light which generates brightness and darkness along spa-
tial boundaries. However, it works more in the realm of time
where cold disappears and is replaced by heat, and vice
versa. The rays of heat abound at the joints in time where a
transition between heat and cold exists. Let us examine the
origin of our musical warmth formation from this point of
view.

The whole content of the piece of music is present in the
performer before, during, and after his performance. It exists
as an overview that extends beyond itself into the world dur-
ing the performance. This radiantly active overview takes
effect in the striking of every note; it locates each sound in
time, connecting it with all the preceding and following
sounds. The action always takes place at the transition from
one sound to the next, at temporal discontinuities. Every
movement, however small, stems from the ability to play the

“whole piece. This faculty sheds its radiance over the time
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aspect of the piece of music, providing an overall view of it,
including all the details of its past, present and future. The
rays from this activity not only connect all discontinuities but
lead in the form of melodies from one sound to the next,
holding the rhythmical lines apart so as to combine them into
a harmony.

The warmth phenomena and the player’s actions are
identical but viewed from two different aspects: the external
arising from within, the internal in transition towards the
outside. In the interplay between warmth activity and its
withdrawal, the origin of both is present. It imparts a spiri-
tual radiance to its activity. Wherever an activity changes into
its opposite, i.e. where at the point of transition no action
takes place, a gap is formed, through which the inner origin
rays out directly. Once we are able to acknowledge the fact
that such a radiance is possible, we will perceive its outer
manifestation. The observer finds that at the changeover
from warmth to cold, bright to dark, sound to silence, and
resistance to void, something inserts itself that belongs to the
phenomena of polarity which, however, only becomes per-
ceptible by their absence. Rays resemble sparks. Their ap-
pearance is at the same instant their disappearance. They are
the external trace of their own creation which only becomes
visible at the transition from the inner to the outer world.

Is Light Electromagnetism?

Since Maxwell’s and Hertz’ discoveries, light and heat
radiation have been considered to be electromagnetic waves.
The proof appears overwhelming: electromagnetic fields
spread with “the speed of light” and obey optical laws. Arti-
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ficial light can be made from electricity. Electromagnetic ra-
diation comes from the cosmos. Like the principle of energy,
electromagnetism has become a way to view the world.
Every radiation, every body, be it an atom or the combined
mass of all the staré in the universe, “Consists” of electromag-
netic fields, which are even supposed to produce thoughts in
our brains.

A Goetheanistic presentation of electromagnetism, or
even the source material about what has been elaborated,
would be beyond the sc%pe of this book. These phenomena
await the attention of new minds. Electricity appears in the
thunderstorms above equatorial rain forests: in the inter-
change of accumulated hot air and the vapor that rises from
the earth. Magnetism arises in the polar regions, whether as
magnetic iron ore, or as the earth’s magnetic poles. The two-
dimensional colors of the northern lights are in complete con-,

 trast to the noise of equatorial lightnings. Magnetism is at

home in nature wherever water is frozen and where the
earth’s rotation is concentrated in its axis. The origin of elec-
tricity and magnetism is *o be found where elements situated
between warmth and solidily are undergoing densification.
How can the electromagnetic properties of light, heat and
other radiations be understood? To the extent that I encoun-
ter the outer world, I reach outwards with my living thought
forces. I produce, among other forces, heat radiation. This is
what I have brought forth: a germinally active force. The
effect extends outwards where it encounters solid objects
such as measuring devices. It tackles airy, watery, and solid
objects, in the course of which'electromagnetism comes into
existence as a countereffect. Vice versa, electromagnetic
waves can be transformed into heat. In both instances “heat”
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Organic Radiation

Any theory of light, and how it radiates, will remain in-
correct if it fails to include the force eémanating from the hu-

experience. When somebody looks at us we sometimes feel
that the gaze goes “right through,” whether if is an €ye con-
tact, or whether we are looked at from the side, or even from
behind. Our interest js less in the effects of the actual gaze
than in the presence of something spiritual in space. By its
mere quality, a gaze can bring about a relevant action with-
out being itself action. Within it there lives the origin of activ-
ity. What is capable of external effects does not itself consist
of effects. It comes to light in places {?here external actions
are absent, ”"

Let us imagine that we are among the audience in a con-
cert hall. The appearance of the conductor, and the applause,
give expression to the fact that one person represents the
Playing of the whole orchestra, When he lifts the baton at the
beginning of the performance, the concert hall is silent. The
eyes of the audience and of the players are directed towards
him. The unity of the whole musical pe‘rf'o'n'nahce,'induding
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such detail as the playing of each note, radiates throughout
the concert hall by virtue of the conductor’s personal pres-
ence. This hapvens on several levels: as unity of the whole
musical piece at silent moments; as dynamic harmony when
the conductor accentuates the playing of one group of instru-
ments and moderates the others; as a line of rhythm in the
exactness of his beat; as the transition from silence to sound
when he calls on the entry of a solo instrument or, vice versa,
when he imposes a sudden overall silence. The dimension-
forming regions of time can be recognized on these levels, i.e.
the u‘xiity of the time field, the dynamics of the harmony
plane, the line of rhythm, and the simple discontinuity. It is
also a spatial process, since the entry signal for the kettle-
drum, sa), reaches all the way to the striking of the drum; the
rhythm is expressed in the flow of the conductor’s and the
players linear movements; the accentuation of a group of
string instruments has the geometrical character of a plane.

The orchestra unites itself, centered by the conductor, into a
temporal-spatial entity.

The boundaries of the fabric of time and space show their
true nature as fields of spiritual adiance. Living thinking
approaches the outer world in the form of different activities.
The origin of activity shines throu gh wherever there are tem-
poral-spatial transitions. These are the places where warm-
ing-up changes into, cooling-down, pressure changes over
into suction, movement changes its direction, and where
gravity and its living counterforce are in equilibrium. To this
boundary region also belongs the spatial unity of the points,
lines and surfaces, in so far as it represents the sum of all
possible boundaries. A “spatial content” may consist of the
material volume of a mmeral At the same time it exists in all
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the seams, inner boundaries and inner surfaces of the min-
eral which do not occupy any additional space, and in the
possibility of new boundary structures. The unity of all th'e
possibilities of forming new boundaries in time and space is
the field of warmth radiation, the place where the outward-
going primal radiance transforms itself into heat and cold.
The temporal-spatial surfaces form the field of light radia-
tion, while the lines form the field of sound radiation. Far-
thest out in the outer world, the primal radiance is refracted
at all point-shaped stiuctures such as crystals, or cell nuclei.

Man himself stands as a participant within the radiance
of the element-forming fields. Any schematic approach
would fail to encompass the essence. A field of sound, as
created in a concert hall, contains, in addition to rhythmic-
linear elements, those of planes and of spatial unity. It enters
as a stream into the audience’s experience leading to internal-
ized images filled with feeling.

The radiance entering into the fields of the fabric of time
and space from the realm of spirit disintegrates in the course of
shaping the outer world. It causes physical countereffects.
The concept of time and space, which is founded on theory of
cognition, leads to a new understanding of force fields. What
can a field with “ability”, “energy”, or “probability” be if not
the spatial presence of what makes the force happen? What is
defined and calculated without imagination in conventional
physics possesses spiritual life in the reality of organic phys-

ics.
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A New Direction in Scientific Research

The activity of planetary forces was known in many de-
tails by earlier wisdom, such as we find in Paracelsus’ writ-
ings. Based on Rudolf Steiner’s teachings, L. Kolisko, E.
Pfeiffer, T. Schwenk and other researchers have confirmed
the presence of physiologically active planetary radiation. In
systematic experiments, wheat sprouts showed clearly inhib-
ited growth when the radiation of Jupiter or other planets
was altered by conjunction or opposition, for example, with
the moon. Similar evidence was obtained with paper chroma-
tograms, with copper chloride crystallizations, and with the
form variations water drops show when they fall on a watery
surface. These experiments document effects which can only
be understood as life processes. '

The theoretical and practical details of these tests have
been extensively published by the authors named in the
Notes, and others. They are not the usual quantitative tests
but rather the statement of the fest picture, the presence or
absence of typical forms, their patterns and proportions. The
mere fact that such methods exist and produce useful resuits
raises questions which are mostly avoided by conventional
physics. Is it possible to come to scientific results by means of
pictures instead of mathematical equations? Are such bound-
ary areas of time-space as the capillary flow in a chromato-
gram, the formation of a crystallization pattern, or the
metamorphosis of the shape of a fallen drop, areas sensitive
to the effects of life? — Temporal events are recognized
through the images of the expectation and memory of the
observer. Our thinking observation has genuinely the ability
of forming images. This faculty is the most important instru-
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ment for the knowledge of living processes, the completeness
of which we only find it time.

The access to organic physics can be gained when scien-
tists make the activity and power of their thought life part of
the field of observation. If the human spirit can think freely,
what prevents him from sending energy into the outer
world? In this case the Principle of the conservation of en-
ergy is wrong. Insights of this kind pave the way towards a
research that understands anew the context between human
activity and physical force. A science based on such founda-
tions is alive. It does not suffer from the gap between idea
and reality, for its ideas are powerful and create reality.

For reasons of its basic methodology physics has dis-
tanced itself from life. A Physicist, who pursues a cience of
life, is devoted to life. Not only a set of moral standards,
comparable to the Hippocratic Oath in medicine, will belong
to the new physics; creative thought itself, the basis of sci-
ence, can be recognized as the source of ethics as expressed
already by our language in the relationship of the words for
thinking and thanking, and for life and love.
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Paper Chromatograms by Lili Kolisko

These pioneering chromatograms were obtained one day before, during
and one day after the eclipse of Jupiter and Moon in September 1929,
Mrs. Kolisko allowed first stannous chloride (SnCly) to rise in the filter
paper before letting silver nitrate (AgNQO3) “‘rise through the stannum’’
on the above dates. The chromatograms show a capillary dynamic of
cheﬁical reactions of the two metal salts, their characteristic contours
being impressively extinguished during the eclipse (center picture).

Lili Koliska's method has led to extensive research in the documantation
of planetary forces. It also became, similar to the Pfeiffer Crystallization,
an gggabiishf'd tool in medical diagnosis and food quality testing.

From: Lili Kolisko, Der Jupiter and das Zinn. Published 1932 by the
Mathematical-Astronomical Section at the Goetheanum, Dornach/Swit-
zerland.
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Sensitive Crystallization Test

A copper chloride (CuClz) solution to which a solution of the tested
material was added crystallizes at the bottom of a glass dish when the
Wwater evaporates. In the above samples Lovage (Levisticum) was tested:
Young leaf (left) and dying leaf.

In more than 60 years since the discoveries made by Dr. Ehrenfried
Pfeiffer the Sensitive Crystallization has been developed into a reliable
method of testing the quality of food produce and of testing blood as an
aid in medical diagnosis. The above photographs were published 1971 in
Evolution und Heilmittel by Weleda A.G., Arlesheim/Switzerland and
Schwibisch Gmiind/Germany.
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Page

5 FRITIOF CAPRA: The Tao of Physics, Bantam Books 19.84 (first
printing 1976). B

8 Novaus: Fragments (German edifion by Ewald Wasmuth).

SAMUEL HAHNEMANN: Organon of the Rational Art of Healing
(1810). - .

9 RUDOLF STEINER: The Theory of Knowledge Implicit in Goethe s
World View, (1886), (Science of Knowing, Mercury Press, Spring
Valley, NY) ; Introductions to Goethe 5 Natural Scientific Writings
(1883-1897), (Goethean Science, Mercury Press, Spring Valley,

] NY) and other works by Rudolf Steiner.

THE UNOBSERVED ELEMENT OF OUR SPIRITUAL LIFE: Rudolf Steiner,
The Philosophy of Freedom (1894), Chapter I11.

11 PERCEPTION: Rudolf Steiner, The Philosophy of Freedom, Chapter
V (translated by Michael Wilson), Anthroposophic Press,

{2 CONCEPT OF THE EXTERNAL: I perceive the mental picture in myself
in the same sense as | perceive color, sound, elc., in other objects, 1
am now also able to distinguish these other objects thar confront me
by calling them the o urerworld whereas the content of my
percept of my self I call myinner world Rudolf Steiner, T#e
Philosophy of Freedom, Chapter v (Translation by Michael wi)-
son), ‘
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W. WESTPHAL: *“ Physik, Ein Lehrbuch™, Springer Berlin 1950, Para-
graph 11.

F.CAPRA: “The Tao of Physics”, Chapter 14.

CONCEPT OF FORCE: A comprehensive presentation of Goethe’s
method developed further by Rudolf Steiner, and its confrontation
with conventional physics, is contained in Ernst Lehrs' book Man
or Matter, (1950), see Chapter VII.(Anthroposophic Press)

LET..BE PRESENT: In Summer 1952, | had the privilege to hear

- Martin Heideggers last course of lectures What means Thinking?

He called objective observation o let be present (vorliegenlassen)
and explained to us the relationship of thinking and thanking. In the
Middie Ages there was one common German word (gedanc) for
thought, emotion, devotion, and gratitude. M. Heidegger, Was heifit
Deriken, Part II, Chapters III and VIII (Edition: Max Niemeyer
Verlag, Tiibingen, Germany).

HENCE DEPRIVING IT OF A FORCEFUL EFFECT: We will here only
anticipate our statements so far as to observe, that light and dark-
ness, brightness and obscurity, or if a more general expression is
preferred, light and its absence (“Nichtlicht”), are necessary to the
production of colour. Goethe’s Theory of Colours, Introduction
(translation by Charles Lock Eastlake).

A BASIC ENTITY IS THUS QUANTITATIVELY DERIVED ...:. With this
conviction we look upon the mistake that has been committed in the
investigation of this subject as a very serious one, inasmuch as a
secondary phenomenon has been thus placed higher in order the
primordial phenomenon has been degraded to an inferior place;
nay, the secondary phenomenon has been placed ar the head, a
compound effect has been treated as simple, a simple appearance
as compound: owing to this contradiction the most capricious
complication and perplexity have been introduced into physical
inquiries, the effects of which are still apparent. Goethe, Theory of
Colours, Paragraph 176 (translation by Charles Lock Eastlake).

ST. AUGUSTINE: Confessions, Book X1, Chapter 27.
NOVALIS: See note to page 35

-

35

RUDOLF STEINER: /ntroductions (o Goethes Natural Scientific Writ-
ings, Volumes Il and IV.

TXI'\AE BODY: Lecture by Rudolf Steiner, The Anthroposophical Re-
search Method, The Hague, April 10th, 1922. .

COUNTERDIMENSIONS: Rudolf Steiner, The Relation of the Diversse
Branches of Natural Science to Astronomy, Lecturg on January lh .
1921, and answers to questions after the lecture “Anthroposophy
and zzignosticism,” The Hague, April 12th, 1922.

: ing Fragments are trans-
VALIS’ CONCEPT OF TIME: The fqllpwmg
Eﬁ:d from the German Novalis edition of E. Wasmuth. and agg
numbered accordingly. They originate. from the years 1798-18
and are quoted in chronological order.

Time and space, more dynamically approached.

Time and space originate together. and seem to bfz one, Ju‘.)s“tv ll;ke
subject and object. Space is p?rszstent time — time tsx S ﬁm%
variable space—space, the basis of evgrythzng perstster: ' -:is thé
the basis of everything variable. Spa({e is the pattern —-h im is the
concept — the action (genesis) of this pattern. (To each mo e
have to add in thought a preceding and a subsequent one).

1377

Pure observation of the phenomena of time and space. 1378

Philosophy is the art of self-separation and unification — the art of
self-specification and generation.

d g b a
The space the plane the line the point
(extension) (resistance)
(positive) (negative)
) ‘ ¥ B o

The time-space — the time-plane — the time-flow — the moment

jginate together.
dandd — gandy— bandp — a and o vriginate 10g; 63
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38

43

44

45

Tz:me Is inner space —_ space’is external time, (Their Synthesis)
Figures of time, ete. Space and time originate together.

The force of individyql] entities of time js measured by means of
Space — the force of individual entitieg of space by means of time
(duration). »

Each body has its time — eqch time has jts body, Constructions of
time (time Iriangle — time Sfiguration — time Stereometry — time

trigonometry ) 1382
Space as g Precipitation from time as a necessary consequence of
time, 1379

mentals of Anthroposophical Medicine, Lecture on October 27,
1922, Mercury Press, Spring Valley, NY,

Gunther Hildebrandt, “Die rhythmische Fun/ctionsordmmg von
Puls yng Atmung,” Habilitationsschriﬁ fiir das Fach Humanphysi-

. ologie und Balneolo'gie, Marburg/Lahn 1958.

PHORONOMY: Emst Lehrs, May o Matter, Chapter V11 (see note to
page 14), ‘

THE VER'Y FACT THAT THE TOTALITY OF OUR SENSE EXPERIENCES
Albert‘Emst_em, Out of My Later Years, (Physics and Reality, 1936).

SIZE, SHAPE, FORM, POSITION, MOVEMENT . Rudolf Steiner, /nro-
ductions to Goethe s Narural Scientific Writings, Volume v, Chap-
ters IT and I (1897). S .

are sketching anything there just on the surface, or gre penetrating
into the essence of nature, cannor pe determined And if one begins
to think rigorously, particularly in the Physical sciences, one will
come (o a terrible dead eng road and then realize thay one can get
no further. Progress will only be possible if one starts to learn abouyr
theorigin* of our phoronomical concepts, of our mental repre-
Sentations of the numberwork and geometry, as well as abows iy
concepts of simple movement, not of forces. (Lecture Ten)

* not highlighted in original text.

52 ONLy SECONDARILY .. : In his Lectures Evotution in the Aspect of -

1t is then pure thought which acts in the human being like o living

entity, but not thought Whichmerely indulges in memories of the
sense world. In the Writings herein mentioned nothing is derived
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from the communications of spiritual science itself. Yet it is shown
that pure, self-active thinking may throw light on the problems of

" world, life and man. (Translation by Maud and Henry Monges)

53

83

84

AS WE ARE MOST STRONGLY CONNECTED WITH OUR LIVING THINK-
ING WHEN WE SLEEP DEEPLY: Although we strive for wakefully
conscious thinking, we experience, in an inkling, immersion in a
sphere of intense spirituality during profound sleep.

CIRCULAR EARTHLY MOVEMENTS: The sun circle was the primeval
cosmic form to the cultures of antiquity; the square, later the rectan-
gular cross, represented the archetypal form of the earth. The sun
circle is the cosmic periphery brought into space. Contemporary
geometry mostly views the circle as expansion from a point, e.g. as
a wheel. The peripheral rounding, which has become solid in space
as spherically shaped seeds, is by the growing plant dissolved into
spiral and hyperbolic forms. Just the latter forms have been ob-
served ever more frequently in the skies, be it in cloud formations,
northern lights, spiral nebula, or be it in the flow of the surface of
Jupiter, or even of the sun.

UNSCIENTIFIC HYPOTHESIS: Rudolf Steiner, Introductions to
Goethe's Natural Scientific Writings, Volume 11, Chapter: Bounda-

" ries of Knowledge and Hypothesis Formation. (Goethean Science,

86

-89

91
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Mercury Press, Spring Vailey, NY)

EXTERNAL SPACE HAS ONLY THREE DIMENSIONS: Rudolf Steiner,
Goethean Science, Chapter: The Goethean Concept of Space, Mer-
cury Press, Spring Valley, NY.

SEPARATION OF SCIENCE AND RELIGION: Albert Einstein, Out of my
Later Years, Chapter: Science and Religion (1941), as quoted on
page 120.

ORIGIN OF MOVEMENT: A fter the birth of time and space, movement
is brought into the world, comparable, at first, with the movement
of thinking, then becoming movement in space. Rudolf Steiner has

.

113

114

120

121

elaborated these relationships in the lecture cycle Evolution in the
Aspect of Realities, Lecture Four (November 21, 1911).

PURE THINKING: see second note to page 52.

“SUBSTANTIAL POINTS™ AND *“SOURCES OF ACT[V“Y';‘ Han

ANTI/ : s Bom-
sen, Leibniz’ Substanzbegriff und Goethes Gedanke der Metamor-
phose (page 49), Verlag Freies Geistesleben, Stuttgart 1985.

“Every human being is a calculation, j ion i

' ‘ , Just as every calculation is a
human being: Novalis, Mathematische Fragmente (1799/ 1800)
Fragment No. 1300, 1301 (Geinan edition by E. Wasmuth) ’

SPIRITUAL BOND: Goethe, Faust I, Scene of Mephist
student (Fehlt leider! nur das geistige Band.) phistopheles and

ELEMENTS: Here used as a term for the states of material condensa-
tion. In the ancient theory of the elements fire was the highest
il_ement‘ Since the last century, orthodox science has used the term

elemqnt’f exclusively to denote the basic chemical substances of
the periodic system. The flame is considered to be a form of chemi-
cal reaction in which heat energy is set free. Rudolf Steiner devel-
oped a new concept of matter in describing it as a consequence of
the workings of spiritual. forces. He characterizes warmth/heat as
the physical phenomenon that is most free of density and gravity,
being itself already a transition to the sphere where spiritual forces’
are active. What is of concern here is not a regression to the
concepts of antiquity but the recognition of a transition between
what is spiritual and what is physical.

WARMTH AS THE FORMATION OF FORCE IN TIME: Rudolf Steiner’s
presentations of the common origin of warmth and time, of the airy
element and space, and of the watery element and movc;ment point
the way ahead. Compare the descriptions in his book Occult Sci-
ence, an Qutline, Chapter: Cosmic and Human Evolution (1909)
and in his Lectures Evolution in the Aspect of Realities (1911).- ,
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light ether, sound or chemical ether, and the life ether. The Bridge

between Universal Spirituality ang! the Physical
Man, Lecture given on December 17, 1920,

Constitution of

CITIZENS OF LEGENDAf{Y SCHILDA: Town in Saxonia whose citizens
were famous for theijr foolishness. Volksbuch, Die Schildbiirger

(1598),

136 IV STATU NASCENDY: (Latin) in the state of becoming.

matter, notably those in the third of his “Briq ?
‘ ‘ ge Lectures” (Mer-
cury Press), and his Lecture on April 11, 1922 in. The H(ague:

ether, is causeqd by the life-ether to solidify into outwardly percept;-
ble form. By reading in this way the special function of the | ife-ether
among tﬁe other.three, we qre led to the term ‘Word-ether’ as an
appropriate second name Jor it, corresponding to the term sound-

ether for the chemical ether
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149 NOVALIS: Fragmente, Germaiy edition by E. Wasmuth.

Experimentation involves Nature — genius — i.e. the miraculous
ability to hit upon nature s essence —andto act out of its spirit. The
true observer is an uartist — he has a presentiment of what is .
meaningful and knows how 1o feel out what is important from the
strange medley of transient phenomena. 1435

These gentlemen have not yet a clear view of what is best in nature.
Here, Fichte will still make his Jriends ashamed, and Hempsterhuis
anticipated this holy path towards physics clearly enough. In Spi-
hoza, too, we already find this divine spark in understanding. Plo-
tin, possibly inspired by Plato, was the Jirst to enter the sanctuary
in the true spirit, ana to date nobody has since penetrated it so Jar.

In many of the anciem scriptures there beats amysterious pulse that
marks the place where it touches the invisible world — a coming
alive. Goethe ought 10 become the liturgist of this physics — he
Jully understands service in the temple. Leibniz’s “Theodicee” re-
mains forever a magnificent attempt in this field. A future physics
will become somewhat like this, but admittedly on a higher level, If
only one could have used another word instead of “admiration” in
this so-called Pphysico-theology. ) 1445

The truly idealistic path Jor the physicist is not to explain what has
been combined and united on the basis of what is simple and
divided, but vice versa, A state will never arise Jrom a tribe, but a
tribe might well come about Jrom a state. Nature has originated out
of specification. Gravity is explained out of sensibility, not sensibil-
ity out of graviyy. electricity, etc. Through the life of thoughts,
gravity s origin becomes explicable. The Sirst chapter of physics
belongs to the world of spirit. Nature cannot be explained while at
rest, but only while it is proceeding towards morality. One day there
will be no nature. Ir will gradually pass over into a world of spirit.
726

Life is something like colors, sound, and force. The romanticist
studies life in the same way that painters, musicians and mechanics
explore color, sound and Jorce. 4 careful study of life makes a
romanticist, just as the careful study of color, formation, tone and
Jorce makes a painter, musician or mechanic. 555

Light is in every case action — light is like life, active activity
revealing itself only in the coincidence of relevant conditions, Light
generates fire. Light is the genius of the JSire process. Life is like
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light, capable of strengthening and weakening, as well as gradual
negation. Is it similarly refracted into colors? The process of nutri-
tion is not the cause but only a consequence of life. 546

A problem is a solid synthetic mass that is disintegrated by means
of the peneirating power of thought. Thus, conversely, fire is na-

ture’s thought force, and each body a problem. 324
Every flame is a generation of water. 1652
Goethean approach to the sciences — my project. 983

Every science needs to be poetized (from a letter from Novalis to
A.W. Schlegel, February 1798).

NONLIGHT: See note to page 17.

ONE OF NOVALIS® FRAGMENTS: No. 530 of the German edition by E.
Wasmuth.

SIMILIA SIMILIBUS: Samuel Hahnemann, Versuch iiber ein neues
Prinzip zur Auffindung der Heilkréfie der Arzneisubstanzen, nebst
einigen Blicken auf die bisherigen (Essay on a New Principle for
Ascertaining the Curative Power of the Remedial Substances, and
Some Examinations of Previous Principles), in Hufeland’s Journal
der Heilkunde, 1796.

KARL KONIG: Geister unter dem Zeitgeist, Verlag Freies Geistesle-
ben, Stuttgart.

LANDSCAPES OF THE EXTERNSTEINE AND THE MEGALITHIC GRAVES:
In 1795 Hahnemann spent several months in Bad Pyrmont which is
near the Extemnsteine. Megalithic barrows are located in the coun-
tryside around Hamburg and Moelln.

DROP-PICTURE METHOD: Theodor Schwenk, Bewegungsformen des
Wassers, Verlag Freies Geistesleben, Stuttgart 1973.

. Theodor Schwenk and Wolfram Schwenk: Water, The Element of

Life, Anthroposophic Press. Hudson, NY, 1989.

rioMgiomer MEDICINE: Samucl Hahnemann, Organon of the Ra-

tional Art of Healing (Organon der Heilkunst, 1810). In 1811
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165

166
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175

176

Avogadro published his calculations that led to the molecular the-
ory of solutions; to this day they are considered by conventional
physics proof that homeopathy cannot exist. -

OUT-OF-BODY SPIRITUAL LIFE: Raymond Moody, Life After Llfe
(1975).

PURE THOUGHT: See note to page 52

THE WORDS OF A PHYSICS PROFESSOR: Ken Greider, Invitation to

Physics, Paragraphs 7-1 and 15-5 (Hartcourt Brace Jovanovich
1973).

JULIUS ROBERT MAYER: Sce Ernst Lehrs, Man or Matter, Chapter:
The Fourth State of Matter.

W. WESTPHAL: Physik, Ein Lehrbuch (Springer Berlin 1950),
Paragraph 23.

1. ASIMOV: Understanding Physics (Mentor Book 1969), page 100.

GROWTH ... OVERCOMES GRAVITY: Goethe knew the spiral tendency
to be the movement pattern inherent in all growth. In growth’s
counterpart, the fall under gravity, spiral movements also appear.
They are considered to be a mechanical twist, for instance, in the
case of a stone that is thrown or in falling leaves or snowflakes. The
question is whether the spiral movements are an essential part of the
fall as the spiral tendency is to growth.

GOETHEANUM: World Center of Anthroposophy, Dornach, Switzer-
land. :

PROJECTIVE GEOMETRY: see note to page 43.
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177 F.CAPRA: The Tao of Physics, Chapters 12 and 18

PLATO’S TIMAIOS: Chapter 33

179 PYRAMID: But we value, as consequence of the correct and also

181

194

210

probable opinion, the body that took on the shape of a pyramid, as

the basic part and seed of the fire ... Plato, Timaios, Chapter 56 (pyr
= fire)

INTERIOR SPACE: We consider the step from the abstract space
towards the living fabric of time and space. To which extent can this
fabric, reality, be calculated by abstract equations? In his answering
of questions to the lecture about Anthroposophy and Agnosticism
(The Hague, April 12, 1922), Rudolf Steiner pointed out the neces-
sity to expand the mathematical consciousness by supersensible
knowledge. — It seems to me that the “vault™ of a pyramid, being
the exclusion of earthspace, is an initial access to the transition of
dead space into the living one. From there we are led towards the
imaginative knowledge of the Greek architects, the inspiration of
the builders of the Gothic cathedrals with their inwardly metamor-
phosed sound space, and towards the intuitive knowledge mani-
fested in'the architecture of the first Goetheanum, which Rudolf
Steiner had called the House of the Word.

DEEDS AND SUFFERINGS: The colours are deeds of the light, deeds
and sufferings. Goethe, T, heory of Colours. Preface.

PLANETARY FORCES: The tracing of formative forces in food, water,
blood, etc., their quality and their changes during special planetary
constellations, encompasses an important field of anthroposophi-
cally oriented research. This includes such methods as the measure-
ment of wheat sprouts, paper chromatography, copper chloride
crystallization, and the drop-picture method. pioneering publica-
tions:

Lili Kolisko, Sternenwirken in Erdenstoffen (Goetheanum Dor-

nach, Switzerland, 1932) and: Agriculture of Tomorrow (1943)

Ehrenfried Pfeiffer, Sensitive Crystallization Processes (Anthro-
posophic Press, Spring Valley, NY, 1936)

-
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Theodor Schwenk, 7he Basis of Potentization, {(Mercury Press,
Spring Valley, New York) and Bewegungsfqrmen des Wassers, Ver-
lag Freies Geistesleben, Stuttgart 1967.

PHYSIOLOGICALLY ACTIVE RADIATION: Modern astrophysics has
registered with its devices “stellar objects” of enormous dimen-
sions. It has discovered radiations most diverse in nature, ranging
from the spectrum of radio waves (quasars) to “extremely penetrat-
ing” cosmic rays. What does the totality of cosmic radiance mean
for earthly life? Is it wisdom, strength, life which is streaming to us,
or weakest remnants of gigantic explosions? The physical theories
of the sunlight offer no explanation for its biological and psycho-
logical effects. Similarly enigmatic are the effects the moon exerts
on the human emotional life and the relationship of the moon
phases to the female cycle. The ancient cultures revered the life-giv-
ing planetary forces, on which also the medicine of former times
was based (a heritage of that wisdom is the name of the god of
healing, Mercury, also meaning the planet and the metal). In our
time the physiological activities of earth radiation are often dis-
cussed, among those the physically unexplained phenomena of
dowsing. Such facts and the observation of radiation emitted from
living organisms, be it from dividing cells or even from activities of
consciousness, point towards the presence of radiation which is
alive.
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About the Autkor:

Bertram von Zabern, M.D. practices as an anthroposophmally
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