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Foreword to the First German Edition

day more than ever before, grow into a treatise upon the most

profound questions of philosophy, if it is to deal adequately with
its problem. For in this materialistic age the results of scientific
research, not only in their power to illuminate but also in their power
to darken, have penetrated so deeply into the human mind, into its
habits of thought, that corresponding effects show themselves even in
the outward and visible life of our age—although the true cause of these
conditions 1S not any longer present to the consciousness of most of
those who are themselves involved in the sort of life thus manifested.
But the new generation now growing up sets itself, with the energy of
those who are battling for their lives, against being swept into this
current of our age, a current whose chaotic, ruinous nature is to be
explained wholly as a result of the scientific thought of the past century,
but especially of the last decades.

Who is not deeply impressed to-day with the feeling that those
ideas taken over from the scientific conceptions of the past century,
and.then popularized and introduced into the thought and activities of
every-day life—conceptions of “ the struggle for existence,” of *“ natural
selection,” of the pitiless ‘ mechanism of Nature,” of the “ survival of
the fittest *’ and the annihilation of all that fails to meet the requirements
of this supposedly utilitarian Nature—who does not feel that all these
conceptions, ostensibly learned from Nature herself but really obtruded
upon her out of one-sided and limited human thought, have brought a
terrible devastation into the minds of men, and that this spiritual con-
fusion has been the impelling factor in bringing about the European
catastrophe ? This is not a question of guilt or innocence. It is a
question as to the manner in which a spiritual stream in human evolution
which took its rise in the fifteenth century, and reached its culmination
at the turning point between the nineteenth and the twentieth, is drawing
to its end. This spiritual stream, which—when viewed in its brighter
aSpect—has brought to us the great scientific revelations, yet also has
siVen to the men of our time a phantom picture of the world wherein

]
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this cosmic system, in which we must live, appears as a great corpse.
For the scientific research of these S00 years—however great the service
it has conferred upon human nature in the direction of the understanding
and domination of dead ‘ matter ’—has, on the other hand, failed to
lift ever so little that veil which conceals true knowledge and the mastery
of that which is alive. Indeed, a future age, viewing more impartially
this trend of human inquiry, will be able to show that the development
of natural science in the direction of an understanding of what 1s dead
has fastened a leaden weight upon man’s feet to hinder him from moving
toward a knowledge of what is living—a weight from which he will be
able to free himself only by an almost superhuman effort.

Wherever one engages in conversation to-day in any part of the
world, especially with young men, one becomes aware of-that great
process of fermentation through which the coming generation will free
itself of the horrible form to which our conception of the world, and thus
also our life, has been reduced by a materialistic science, directed almost
wholly towards merely quantitative results. It is for men of this sort,
who wish to cast from their feet the leaden weight, that this book has
been written, in the hope that it may give to them the elements out
of which to build up a new and different conception of the world, a
conception in which the investigation of the living, the organic, as the
true origin and starting point for knowledge—with the inorganic and
lifeless constituting the less essential part of the world-conception
within this framework of the living—will be the object of our study.

Of the reader of this book I would beg that, before he begins, he
will spend five minutes in bringing before his mind’s eye, in thoughtful
reflection, the present world situation, unmitigated, in all its future
perspective. He will then enter upon his co-operation in the problems
to be attacked with his mind equipped otherwise than one who is
interested merely in adding to his treasury of formulee one formula more,
or one who works in the merely scientific fashion to protect from dis-
turbance a pet theory which has become necessary to his comfort. The
method of research applied in this book and the results of this method
must be taken as a whole, as a unity. Whoever extracts any detail
whatever from the book in order to play that game of concepts so beloved
by the abstract intellectualism of our age, instead of fixing his view
upon the whole, will simply be attempting to run his head against a
wall that does not exist.

We do not propose merely to pass over in a schematic fashion from
the results of the investigations of the lifeless to investigation of the
organic, the phenomena of life, the living ; on the contrary, we propose
to unite a new sort of view of the world with a new inner mood of spirit,
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which ought to penetrate us and remain with us from the beginning in
the scientific investigation of both the living and the lifeless. Here
there is mo great gulf in man separating religion and science, such as has
been artificrally created by the merely quantitative-mechanical tendency in
science. Whoever reads this book with an open and unprejudiced mind
will find, nevertheless, that the vast results of the previous investigations
in the same field are used as its foundation and serve as its tools. But
this is to be the chief distinction of what we shall strive to accomplish :
that, although the coming generation dare not, cannot, and will not
set aside the results of the quantitative idea of the world and begin anew
to work without these, but will weave the already attained results of
quantitative research into their new conception of the world, where
these are very valuable supports for knowledge, yet they will, on the
contrary, reject these, especially in their own attitude of mind, wherever
their effect is to degrade our cosmos into a corpse.

Everything contained in the following pages owes its origin to the
fact that the author is an adherent of Spiritual Science as given its
determinative direction by Anthroposophyv. Whatever is false or
imperfect in the book is the fault of the author and not of the theory.
I am well aware that the volume is only the first feeble endeavour to

master the problems attacked. Many slips, many failures in clarity
hav.e doubtless crept into this attempt to survey by a new method sucl::
varied and complex fields of human knowledge. Yet a conviction as
to the rightness of this new way of viewing the problems and of the
urgent necessity for such a view has given me the courage to risk the
at_tempt. Whoever has blazed a trail in a hitherto unknown region
will know that, in such a Journey of exploration, no one can at first
take the most direct or the easiest path to his goal. Vet only a man
({f sm?ll nature will come to grief because of the roughness of the path
nght in itself ; a man of spirit will take pleasure in the new trail anc{
Will himself lend a hand in order that the new goal may be reach;d.
N thAs a small .pc)rtion of that comprehensive contribution which
nthroposophy will make toward the evolution of humanity, this book

1S dedicated, from the author’s profound sense of an inner necessity,

and in spite of his consciousness of its imperfections, to him who has

called Anthroposophy into being—Dr. Rudolf Steiner.
glaleeartfe%t thanks are due also to many others, all of whom I would
i Yy mention by name, but especially to Mr. Scott Pyle, of New York,
ount Otto von Lerchenfeld-Kofering, to Frau Harriet von Vacano—
Viadin s tléatisla-teél into_ German for us the great christian philosopher
B0l s 1. oltzv;]e —and to my brother, Woltgang Wachsmuth, as
- Ita Wegman, all of whom have given both counsel and
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co-operation. For scientific and experimental collaboration, there 1s
a special debt to Herr Ehrenfried Pfeiffer. To the many others who
have aided may the most earnest thanks live in my thought.

GUENTHER WACHSMUTH.

The Goetheanum,

g)zr;lach, near B_asel: Switzerland. Foreword to the Second German Edition

world history and the evolution of consciousness during the last
three years, and especially during the past year, in their
tumultuous effects on the several continents, will understand why an
additional point of view must be expressed on the occasion of the second
edition of this book for which there was no pressing occasion as regards
the first edition. This is the point of view based upon consideration
of the coming adjustment between Occident and Orient. The glaring
light of this future event is already cast upon international conferences,
press despatches, modes of thought, and the events of our daily life.
In the endeavour to set forth a natural-scientific conception of the
world on the basis of Spiritual Science, as we seek to do in the following
- pages, it is inevitable that a certain point of view must from the first
be a determining factor. Whoever wishes at this moment of time to
depict a conception of the world with which we men of the twentieth
century may really /ive must not understand by the term man only the
Occidental, nor only the Oriental. In every mention of Occident and
Orient which here follows, we are not concerned, of course, with a higher
or lower evaluation of the one or the other, but solely with factual con-
ditions with which one must reckon. It is by no means a matter of prime
importance nowadays merely to increase the natural-scientific knowledge
of a group of men by adding to that knowledge a certain number of items.
The essential point of our task lies far more concretely in the choice of a
method of presentation which will be equally intelligible to the scientifi-
ca:IIy educated men of the Occident and to the Ornental, schooled in a
wisdom coming for thousands of years from a wholly different source.
Indeed, the method must be such, furthermore, that the two human
types may be brought to a common basis of discussion. It is ominously
clear, from many utterances of leading personalities in each group, that
at present these fail to meet one another in any of the essential points
?f thought, feeling, and will. Since the same words, and even seemingly
1dentica] concepts at the back of these words, have utterly dissimilar
contents in the minds of the two groups of men, there seems to be no hope

O
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for a basis of discussion—as, indeed, both sides admit. Therein lies a world
peril. The wisdom of the West, built upon natural science, and the
wisdom dominant for thousands of years in the Orient contain concepts
so unlike in meaning that the approaches attempted reciprocally during
recent decades with all mutual good-will have only made the difficulties
greater than ever, since we have thereby for the first time brought into
conscious realization the almost unbridgeable gulf between the two
groups.

Whoever, therefore, does not wish merely to increase Occidental
natural science and export this to the Orient, nor merely to transplant
the FEastern conception of the world to an Occident quite unadapted
for its reception,—such a person faces the task of discovering, first of
all, a form of expression and a nomenclature intelligible to both sides in
which to discuss Nature and the forces at work in Nature. For the
helping forward of the Occident alone or of the Orient alone no longer
signifies helping forward humanity as a whole ; it signifies rather the
strengthening of the opposition between East and West, and is theretfore
working toward the ruin of humanity.

It is a duty, therefore, to point out that in the following pages an
effort had to be ventured upon—in accordance with a quite definite
suggestion of Dr. Rudolf Steiner—to present certain phenomena drawn
from our knowledge of Nature in such a way that these might be discussed
at one and the same time with both Occidentals and Orientals. The
‘““ Western key ”’ to this forum of discussion was expected to be furnished
by the knowledge derived from modern natural science; and the
‘“ Eastern key ’’ by that derived from certain parts of the primal wisdom
of the Orient, which arose by the Indian cradle of human evolution and
left its impression, often greatly falsified, in the Sanskrit texts and the
Vedanta and Yoga philosophies, as well as their derivative cultures.
This is to be, then, not a struggle between mutually hostile concepts,
but the search for a new synthesis. Two different keys are to throw
open the same realm of knowledge. What is to be attempted, therefore,
is to be a twofold work of translation,—on the one hand, a translation of
the mechanistic science of the Occident, seemingly contradictory of the
fundamental religious conceptions of the whole human race, into such
a mode of presentation as opens again the doors to the realm of the
spiritual and of religion ; on the other hand, a translation of the Oriental
teaching of the world-building forces, given mostly in pictures and in the
forms of dialogues, into such a form of expression as will render possible
its application to the mastery of matter. It is in this latter work that
the Occident, in spite of its giving a secondary place to the religious
element, has achieved so much. The West has employed its knowledge
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of world-laws primarily, indeed, for the mastery of force and substance
in the external world ; the Orient has used its knowledge of world-laws
primarily for personal spiritual discipline. The result of a Western
knowledge of Nature leads mainly to the construction of some sort of
machine. The result of Fastern knowledge of Nature was clothed in
the utterances of a god or a teacher to his disciples for the purposes of
purely spiritual practises. But each human group needs both these
results. And the world-laws are certainly, in the last analysis, the
same for both. If, then, stude_nts of the ideas of Newton, Laplace,
Helmholtz, Hertz, Einstein, and others and the students of the teachings
set down 1n Oriental philosophy concerning the forces of Nature* should
place their concepts and nomenclature within the conception of the
world here presented, both would be brought to the same orientation
of thought regarding the forces that build and move the universe—an
orientation of thought doing justice to the conceptual systems of both
groups.

- To many persons this may seem at present absurd or far-fetched.
But the attentive observer of the present world status will strive to follow
this path as the sole way of salvation for the coming decades. To strive
toward a goal does not mean that one has reached it : but it*has now
become a matter of duty to move in that direction. We do not hére
address that sort of stay-at-home among scholars and scientists who
believes he can ignore the problem of Orient and Occident because his
laboratory is some thousands of miles from Asia or from America, or
else because this problem lies outside his special province. World
history in its onward march will not respect the seclusion of such scholars’
studies. | |
| But whoever looks upon scientific research, not as a thing good in
%tself, but as a task which must from time to time be adjusted to changes
in world history, must to-day at least endeavour to speak of the idea of
the world in such a way that a common basis of discussion may thereby
come 1into existence for both Occidental and Oriental.

In order to preclude misunderstanding, we must caution the reader
that what has just been said applies solely to the method of presentation
of the formative forces and cannot affect in the least the facts themselves,
or the f::ontent of the knowledge in itself. The content of what is to be said
l‘e_gard.mg these forces and their activity is the result of objective natural-
501e{1t1ﬁc research, and as such is unrelated to the problem of Orient and
Occident.  Since, however, any knowledge possesses true value for men

* SE:E,‘: Guenther Sch bert : “ I . . . . co

(““ Indian Deo; : ubert : * Indische Bezeichnungen fiir die Atherarten *’
Jesignations for the Kinds of Ether ). Gia-Sophia. Yearb

Natural Science Section at the Goetheanum, 192}3. phia, Hearbook of the
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to-day—that is, value for man’s life—only when representatives of both
human groups understand it and can apply it in the practice of life,
we must seek to set forth the objective nature of the world in such a
way that access to this is open to both groups, and its doors may be
unlocked by both with their own keys.

That the East needs to learn much more of the Occidental mastery
over matter and the mechanical, in order to keep pace with human
evolution, is obvious and will be admitted freely by Oriental intellectual
leaders. What now repels the Orient is the absence of any bridge in
the Occident between religion and science; it is the soul-desolating
character of the conceptual system of the West. In the West, scientific
research in the deeper nature of living organisms and of processes of
soul and mind has had much to say, very honestly, through the persons
of its best and most exact experts, regarding the impossibility of crossing
the present boundaries of knowledge by means of the methods developed
during recent decades. Indeed, not only as regards life-processes, but
even regarding phenomena in Nature that are to be conceived in a purely
physical sense, the merely seeming surety of knowledge of the nineteenth
century has become a dangerously growing insecurity of knowledge.
Such is the statement of one of the best informed and most nobly upright
physicists of our time, Professor Max Planck.* ‘‘ We have seen,” writes
Professor Planck, ‘‘ how physics, which might have been considered a
generation ago one of the oldest and maturest of the natural sciences,
has now entered upon a period of storm and stress which promises to
be its most interesting period up to the present. Its mastery will lead
us, not only to additional discoveries of new phenomena in Nature, but
assuredly also to quite new insights into the secrets of the theory of
knowledge. In the latter field there may still await us many surprises ;
and it may well happen that in this process certain ancient conceptions
now condemned to oblivion will come to life again and begin to take on a
new significance.”

But the sole thing which the West lacks, in order to penetrate in
exact natural-scientific research into all that pertains to the living
organism and the soul and spirit, appears most clearly, perhaps, 1n the
following words of Dr. Rudolf Steiner, quoted from his autobiography :
““ What was lacking in those who strove to go beyond the mechanistic
interpretation of the world was primarily the courage to say to themselves
that one who would surmount this mechanism must surmount also the
habits of thought which have brought him to this. A confession demanded
by the times failed to appear. It is this : that, by taking the direction of

* See ‘“ Naturwissenschaften,”” March 26, 1926, p. 260.
+ ““ The Story of My Life.”” London, 1928.

the senses, man penetrates into that which is mechanistic. In the
second half of the nineteenth century, this orientation had become
habitual. Now that the mechanistic has failed to satisfy, one should
not seek through the same orientation of attention to penetrate into the
higher spheres. The senses in man evolve of themselves. But he will
never perceive through what they bestow upon him anything other
than the mechanical. If he wills to know more, then he must Jfrom
within himself, give to the deeper-lying powers of knowledge aj form
such as Nature gives to the senses. The powers of knowledge for the
mechanical are awake of themselves ; those for the higher forms of reality
must be awakened.”’

Certainly we must not and cannot strengthen the powers of thought
in the West by using the methods of the East. All such efforts are
entirely alien to reality and positively harmful. But the exact methods
given by Dr. Steiner, out of the realm of ideas of the West and for the
man of the West, for the awakening of “ the powers of cognition for the
higher forms of reality ”’ are those required by the West if it is not to be
forced to pause still longer in the progress of knowledge before the
phenomena of life.

In response to many communications received
of the first edition of this book, I would here refer onzllif irytiz; Elf)egi?;:i

- principles to certain of the criticisms and questions—since the positive

communications have already led to further labour on my part. It
has been asked, for instance, why certain fields of study have -been
touched only‘ in a brief and sketchy manner while others were more
thoroughly discussed. In reply it must be said that we could by no
?eans undertake an encyclopeedia of the etheric. Many heads and many
: ::;iies would 13& req}ﬁred for this. One cherishes the earnest hope that
oo fngzzerarlons 1-:111 the end of 1:11e twentieth century may elaborate
St (r:yc opmd}a of -the etheric for the benefit of humanity. All
e ];S)i It;}j?losetli) in 1-:h15 book may, perhaps, be made clear by the
passe.ﬁamm e at ove :—The theory of the etheric was to be made a2
of prim i,m 1:{19.lec er key to the knowledge of Nature : so that the matter
instang;es . po.biam::e was to demonstrate through as many random
verrmton ji;)ssil helm various fields that this theory does prove to be
e tho questi():g tly use<_i—-—the key that unlocks. Far less important
the groator opr as to whlc'h door one first tests the key upon. But
i futmme th, ;llumber of {nstances in which the application is made
will bo 5 oug f.:-o]laborat1ve effort, the more beautiful and complete

onception of the world thus wrought out.

In . . . .., »
connection with this second edition I desire to express my very

Special
thanks to Dr. H. von Dechend, as well as Dr. A. Usteri, who have
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given me most helpful suggestions. Many other helpers also I remember
with heartfelt thanks.

In this second edition the theory of ether has not been altered at
all in principle, after mature testing, but much has been modified in the
endeavour to elaborate the illustrative material more clearly in its
manner of expression or through amplification. Here also I would
once more caution the reader that I am deeply aware of the incompleteness
of this undertaking. VYet my experiences since the appearance of the
first edition have only confirmed my courage to go ahead on the same
road.

We feel that we have been called by a word of Goethe’s to a beautiful
and sacred task, and that we are obliged to undertake it :—

MANIFESTO

You’d study Nature? Then remember
One and All must go together.

Naught s in and naught without,

For what’s within is still without.
Hasten man, look up, behold

Her open mysteries unfold !

True her seeming, real her play;
Rejoice in them and her.

No living thing 1s one, I say,

Its many, everywhere.

(From Goethe’s “ Spriiche.”’)
Translated by Miss F. M. Stawell.

GUENTHER WACHSMUTH.

The Goetheanum,
Dornach, near Basel, Switzerlar
1926.

-
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Introduction

HE modern scientific conception of the world seeks to reduce the
Tendless diversity of all natural phenomena to two fundamental
™ ideas, two concepts lying at the foundation of all things : matter
and ether. But the conceptions held by the most advanced investigators
in regard to these two ultimate basic units are so wide apart that the
time is certainly already at hand when the whole structure of theory
reared upon these two debatable basic concepts is trembling to its fall.
The time has come, therefore, when the knowledge which spiritual
science has attained of ether and its activities in Nature may be intro-
duced into discussion without the expectation that one must encounter
insurmountable obstacles due to a certain dogmatism which has, unfortu-
nately, arisen to some extent among scientists during the last half-
century. |
The distingq_isheq investigator of ether, P. Lenard, says in his well-

known lecture *“ Uber Ather und Materie,” delivered before the Heidelberg

Academy of Sciences,* that, if a scientist of our age is asked how the

world appears according to his conception, he must answer thus: “ In
expressing himself on this subject, he must first make it clear that what
he has to say deals only with that part of the world which is accessible
t_o quantitative research through the help of our physical senses.t It is
Just here, in this quantitative characteristic, the possibility of comparing
all results quantitatively with the reality and thus testin g them, that
plilysieal science differs from the mental sciences, which deal primarily
with the other part of the world. That part of the world which lends

| itself to quantitative research by means of the physical senses we may

call also the material world. It is only with this that the scientist has
to do > it is of this that he has formed an idea ”’ (p. 5). One must certainly
€Xamine critically this tendency in the scientific mode of conception of
the past century if one would reach a fruitful view regarding the nature
?f ether and matter, and if one wishes to know why, under the self-
lmPGSP:d Iimitations of this tendency in scientific research—that is, the

* Heidelberg, 1911.
T All italics throughout are Dr. Wachsmuth’s.
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restriction of research to (1) the merely quantitative, and (2) the merely
sensually perceptible—we can never arrive at a satisfactory under-
standing of ether. The obvious reason for this lies in the facts that
(1) ether has not only quantitative but also qualitative characteristics,
the latter of which can by no means be separated from the former—
that is, supersensible, spiritual characteristics in reference to which the
cognition of the merely quantitative inter-relation of the assemblage of
facts is wholly inadequate ; (2) that ether is not perceptible to our physical
senses. Clearly, then, one who limits himself to the quantitative and
the sensually perceptible can never arrive at a true view of the nature

and the action of ether.

ILenard says that the ideas held by natural scientists in our time are

of two kinds:—“ Quantitative they are always. But they may be
restricted—and this gives us the first kind—wholly to quantitative rela-
tions among observable magnitudes. In this case they can be expressed,
completely in mathematical formule, chiefly in differential equations.
This is the form preferred by Kirchhoff and Helmholtz, and called by
Kirchhoff the mathematical description of Nature. Examples of such
conceptions are Newton’s law of gravitation and Maxwell’s equations
in electro-dynamics. The logically inevitable conclusions based upon
these ideas—and in the development of these conclusions lie both
the use and also the test of the ideas—are, therefore, simply the mathe-
matical inferences from these equations and nothing more. But one
may proceed further—and this gives us the second kind of ideas—in
that one may permit oneself to be guided from the first by a conviction—
without which, indeed, the investigation of Nature would never have

come to any issue—that is, the conviction that all phenomena in Nature—

at least, in inanimate Nature—are simply phenomena of motion : that
is, they consist merely in changes of position on the part of substance
given once for all. Then we should have in each case a question of
mechanisms, and the equations which we reached as our first sort of ideas
must be eguations in mechanics, must correspond to certain quite definite
mechanisms, so that we may actually consider these mechanisms as the
ideas which we have formed of the phenomena of Nature. Then the ideas
of things that we hold in our minds are modelled upon mechanics and
dynamics.”’* By way of resumé, Lenard adds : < All that occurs 1n the
world is motion, change in position on the part of substance given once
for all. There is not the slightest sign of a first appearance or of a dis-
appearance of substance. Therefore, what remains to be done in the
matter is only to state of what kind the substance 1s, how it is distributed
in space, and the nature of its motions ; and here we must first make

* Joc. cit. p. 9.
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the fundamental assertion that the substance which is in motion, out
of which we see the entire world come into existence, is of two kinds
matter and ether.”’* Later, when he has introduced into this conceptionj
of the world the most recent investigations in radio-activity, he defines
the world as consisting, not of matter and ether, but of ether and
electricity. And yet even Lenard is forced to say: ‘“ The question is
simply this : whether it is possible for us in this way to form a correct
image of reality ; or whether the human mind is at all capable of forming
within itself an image of the whole of Nature—or even of inanimate
Nature. As to this, there is nowadays the most serious doubt. . . Nt
He concludes with these words : ““ I do not believe that the difficulties
can hinder us from cultivating and developing still further our present
conception ; for, in that event, we should have abandoned entirely any
such conception, and therewith the possibility of conceiving of Nature
at all in terms of mechanics. I believe that this will not occur., even
though, in order to clarify our conception of the mechanics of eth:er we
should have to posit beside or behind this ether and its parts ,still
anothe_r ether.”] In these words the openly confessed ignorabimus of a
Du Bc.ns Reymond is evaded only by means of the hope that some way
out will be discovered. But such a hope can never be realized through
a process whereby one seeks to save a purely mechanical interpretation
of th'e world by inventing more and more theoretical new kinds of ether

In his conflict with the theory cf Einstein, which would deprive the:
eth.er of every mechanical property, Lenard has now already introduced

beside the ether, a still prior ether in order to rescue his conception of
the world. But these are steps upon a road which will in future prove
more and more a mere blind alley. '

tOOkTﬁlile hfsorélprehe;lsive thinker 'and investigator Karl Christian Planck
2 soch, lay a old stanc:[ agamst- the merely mechanical explanation
% tsiuc . entities as heat, light, weight. He sought to combat the
. (S;ril&Ct:th} ;)het:.;zzn (fluatllltitatiive ?.nd qualitative attributes of the material
how that becau:e 1;1f tt hisszlf‘;ilﬁe thqught ?f the las.t c?ntury, and to
of the world b hee. L 8 iln ralg (li[llsgnctm'n, a sc1ent1ﬁc- concg?tion

Within the so gl mateﬂalpwor:l ich the ?ctlon of somet]':ung spiritual
origin, the gomusis. of its e one can no longer be explame;d, and the

e SENeSS, of substance out of that which existed

ore the “ primal nebula ” becomes quite unintelligibl
In his ““ Testament eines D ' 77 c sas -e“‘ '
es Deutschen ™ § Planck says: ““ And just as

k. II’II;I;S lndt]:}e re{atlonships of gravity, so also the relationship of bodies
and light is completely reversed by that mechanical theory. . . .

* loc. cit p. 7 + 1o _
. P. 7. c. cit. p. 7. ¥ loc. cit. ©. |
§ Jena, 1881. 2nd Edition, 1912. © >l
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According to this theory, the atoms of matter have in themselves nothing
whatever to do either with heat or with light ; they are conceived as
being, in their own nature, parts-existing wholly for themselves, which
only in their mechanical relations of motion to other atoms give rise to
light and heat. Thus ‘s the true .and basic relationship of Nature and
her general law of evolution completely reversed, in that those forms
which, according to the actual appearance, are the undifferentiated and
universal-——concentmtion, or gravity, and its exact counterparts, heat
and light—are not to be considered as the original elements, but on the
contrary the independently individual and differentiated atoms of
matter are thought of as the pre-supposition pre-requisite to gravity,
heat, and light. In spite of the fact that the present view of Nature 1S
forced to admit that the state of the heavenly bodies evolved first out
of the condition of uniform and undifferentiated heat and light into a
state of the variously separated and individual, yet in the last analysis
the first place is none the less assigned, not to the simple and undifter-
entiated unity with the whole (heat, etc.), but to the separate and
individual parts (atoms). That law of evolution which is supposed to
hold good for all of Nature and especially for all development of
organisms, 1S turned upside down, and thereby, as we shall see, all
explanation of the organic, of the physical, and of the spiritually universal,
is rendered impossible, since from the start the mechanical separateness
of the separate atoms, the independence of partial existences, is made
the primal thing.” .

Planck therefore warns against the error of making the world of
atoms genetically prior to the world of the entities heat, light, etc.,

and against adopting at the outset a view as to the investigation of

Nature which must restrict the knowledge of Nature within limits ever

more and more narrow.
In the midst of all the doubts which now beset the greatest natural-

scientists as to the manner of viewing the world which they have hitherto
maintained, it is impossible to understand why the orientation of research
which Dr. Rudolf Steiner initiated in his scientific writings, and which
furnishes a means whereby we may be guided out of this dilemma, has
not yet been adopted. As early as 1888, Dr. Steiner pointed out in those
writings of his the false path taken in such a manner of viewing the world
as that of Du Bois Reymond, which resolves the processes of Nature
into mere ¢ mechanics of atoms,” or that of Ostwald, who reduced them

all to the mere ‘‘ manifestation of energy.” Steiner then wrote*® :

* Dr. R. Steiner, ‘“ Einleitung zu Goethes Naturwissenschaftlichen Schriften,”

Deutsche Nationalliteratur, Stuttgart. Reprinted as ‘ Goethes Naturwissen-
schaftliche Schriften,” Dornach, 1926. This work will be indicated in subsequent

references by the initials E.G.N.S.
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« This is what Du Bois Reymond finds : ‘ It is a psychological fact of
experience that, when such a solution (the resolution of the processes of
Nature into the mechanics of atoms) cemes to us, our inner need for
causal explanation i1s provisionally satisfied.” This may be a fact 0?
experience for Du Bois Reymond, but it is necessary to say to the
gentleman_that there are other men who have no sense of satisfaction
whatever in a crass explanation of the corporeal world—such as he
conceives 1t.”’*
It is the epoch-making achievement of Steiner to have pointed out—
in contrast with all preceding views of Nature—that the previous divisi
of the conception of the world into an objective part, which can ‘;ﬂ
grasped only in a mathematical-mechanical fashion, a;ld a subjecti .
part, as this division has been made, has led to a complete disﬂgor‘cilve
‘and falsification of this conception of the world. The reflections of 11;:1:)1Il
more recent philosophers and scientists, he declares, ‘“ have led 1? the
‘t::elief | that the external phenomena which producej sound 1n 1:heO X
!1ght in the eye, and heat in the organ of heat-perception have not]:fiar,
in common with the experience of sound, light, heat, etc. On ttlllg
contrary, these external phenomena are supposed to be Jcertéin moti .
of n‘{atter. So, then, the scientist seeks to discover what sorts of e {1::} 101:3
motion-phenomena cause sound, light, heat, etc. to arise in the I1{1 e
soul. H-e comes to the conclusion that, outside of the human or o
there exists nowhere in all space such a thing as red yvellow gHIEISm,
but that there is only a vibratory motion of a fine eI;st' J 'M e
ether, which, when experienced by the e if iself mecium, the
or Dlow e en S y the eye, manifests itselt as red, yellow,
il ern natural-scientist thinks that, were there no
P Tlgl eytellel neither :Woult:'l there b:c“: any colour, but only ether in
o thi e ? e-r, he thinks, 1s.somethmg objective ; the colour, merel
eI ng su?gctwe produced in the human body.”’} ’
- WE 0pp051t1(?n to th'is, Dr. Steiner maintains the following : ‘“ Any
ose capacity to think has not been entirely destroyed by Descartes

Locke, k '
¢, Kant and the modern physiology will never be able to conceive

how ' '
one can consider light, colour, tone, heat as r

states : nerely subjective
of the human organism and yet continue to maintain the exgstence

of .
ma]fils t::cl;]eecltlzre world of‘ phenomena outside the organism. Whoever
fone. hoas C01;I:Ian 2rgan1sm the crea1.:or of the occurrences known as .
- exteusi(;n masz, etc., f:uust als:'o consider the organism as the producer
E. mechan}cal , 5?‘{11:1011, 11}0‘51011, forces, etc. For these mathematical
of the s fqu tlef‘, are 1separably united with the other contents
of experience. The separation of the relationships of
motl_on, as well as the manifestations of energy, from

* | _
E.G.N.S., p.-236. t EG.N.S., p. 243.
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heat, tone, light, and other semsible qualities is purely a function cf
abstract thought.”* ‘ Therein lies the one-sidedness. A line 1s drawn
through the midst of what is perceptible to the senses, and one part 1s
explained as objective and the other as subjective. There is but one
logical conclusion :—If there are atoms, these are simply parts of matter
with the characteristics of matter, and imperceptible to our senses only
because of their smallness. But, then, there ceases to be any possibility
that we should find in the motion of the atoms something objective
to set over against the subjective qualities of colour, tone, etc. And there
ceases also to be the possibility of finding in the relationship between
the motion and the sensation of red, for example, anything more than

between two processes which belong wholly to the sense-w orld. It 1s,

therefore, obvious that motion of ether, position of atorms, etc., belong
on the same plane with sensations themselves. To explain the latter
as subjective is only the result of faulty reflection. If we explain the
sensible quality as subjective, we must do the same with the movement
of the ether. We fail to perceive the latter, not by reason of any principle,
but only because our organs of perception are not organised delicately enough.
But this is a mere chance circumstance. Humanity might concervably
arrive, through the refining of its sensibilities, at a point where movements of
ether would be dirvectly perceptible. If, them, a man of that remote future
should hold our subjective theory of semsation, he would have to explan
movements of ether as also subjective, as we to-day @o with colour, tone, etc.”’ T
Steiner now proves this in convincing fashion. Since the scientists,
he says, ‘‘ cannot conceive motion apart from something that moves,
they assume, as the bearer of the motion, matter void of qualities per-
ceptible to the senses. Whoever is not caught by this prejudice of the
physicists must perceive that the motion-phenomena are states bound
up with the sense-perceived qualities. The content of the undulatory
motions which correspond to the tone-occurrences consists of the very
tone-qualities themselves. This is likewise true of the other sense-
qualities. We know the content of the oscillating motion in the pheno-
menal world through its becoming an immediate inner content, and not
through any process of thinking from inner experiences to abstract
matter.”t ““ When I direct my eye toward a red surface, then the
experience of red enters my consciousness. In this experience, we must
now distinguish between beginning, duration, and end. Corresponding
to the passing experience, there is supposed to be a continuing objective

occurrence which, as such, is likewise limited objectively in time : that

is, which has beginning, duration, and end. This occurrence, however,

* E.GN.S., p. 244. + E.G.N.S., p. 194.
t E.G.N.S., p. 249.
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is supposed to take place in matter that is without beginning or end
indestructible, in other words, eternal. This is supposed to be the onl l
lasting element in the process of change, according to modemn scientist;lz
Whereas Wundt says of matter that it is a substratum “ which we can
never perceive 1n itself but only in its effects,” but that “ we first arrive
at an explanation free from contradictions when we postulate such
substratum,” Steiner, on the contrary, reaches the conclusion th ta'
‘““ the world perczeived by the senses is the summation of self-metamir-:
phosing Perceptlons.”f “On the other hand, there is something non-
sensical in the concept of the characteristics which the hypothetical
matter of the physicists and their philosophical defenders is su seii
to possess. These qualities are borrowed from the sense-world aI:t)lIc)iO t
they fall to the share of a substratum which does not belong to the se <
world.”} The severing of our world of perception into one part ua?lste'-
tative and alone objective, which can be grasped only in a matheII?atica;:
mechanio:al f'ashion, on the one hand, and another part qualitative and
only subjective, in the manner in which is done to-day, Steiner rejects
as purely arbitrary, and he proves this by such an analys}s of the prgncess

of perc§ption.as deprives of every appearance of justification the method
f’f consTderatmn characteristic of this materialistic age. To follow him
n detail at this point would take us too far afield.

I‘t Is necessary here only to emphasize the fact that, when ether 1S
mentioned in the following pages, we by no means refer Jat any time t
al beazrer of mec:hax}ical motion-processes or of any sort of cl:):anges iz
z j?lslncal states, which is void of all non-measurable characteristics, but,
on o ;: cr*z:t‘raijrg,*ozg must always so (::onceive of ether that its nature and
Calcﬂationi buin Icated, not only.l? te‘rms of number, measure, and
b 1 o al?ot throug]:j. qualities just as objectively conceivable
oo thoug,h : whii hdS anbalysm always elude any kind of consideration
Without ca. poooen can be reduced to‘ me.rely mathematical concepts.
This we o i ¥ we sPal} never do justice to the realities of Nature.
o ¢ to indicate concretely in many spheres of natural

Lenard’s icti '
first restriction of natural-scientific research to a con-

Cepti
] u}; ;tzia:f the world capable of being held in a merely mechanical-
Ve manner can therefore not be accepted for the views expressed

In the followin :
& g p a es] Smc . - .
realities of the woﬂ;gi_ e such a conception contradicts flatly the

But
'bleaizot?e Secofld demand made by Ienard, restriction to what 1S
€ physical organs, cannot be admitted. Indeed, the idea

*E.G.N.S, p. 208 tE
» V- - G.N.S., p. 209.
i E.G.N.S,, p. 250. p. 209
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of the world held by the scientists themselves contradicts in all its
fundamentals this demand. For no physical sense has yet directly
perceived electrons, atoms, vibrations, and other hypothetical factors
in the natural-scientific conception of the world, since our physical sense-
organs are not yet so organized as to be capable of perceiving ether
vibrations, etc. When Professor Konig says in his treatise *‘ Die
Materie 7’ : * If, together with theoretical science, we look upon the atom
or ether as the only reality, and consider bodies perceptible to the senses
as mere phenomenal entities, we have already gone half-way over into
the realm of metaphysics,”* he therein admits directly that science
itself does, as a matter of fact, commit constantly in its basic concepts
and hypotheses this supposedly fundamental error, which it would fain
avoid, of passing beyond the limits of that which is perceptible to the
senses.

We must make clear, then, first of all, what kinds of hypotheses are
legitimate and what kinds are not. Steiner sayst: “ An hypothesis is
an assumption made by us as to which we cannot convince ourselves
directly, but only by the way in which the hypothesis works. . . . A
(legitimate) hypothesis can assume only that which I do not perceive
but which I should perceive if I could remove the external obstacles.
An hypothesis, then, may certainly assume the not-perceived, but it
must assume that which is possible of being perceived. Every (legitimate)
hypothesis is, therefore, of such a sort that its content may be directly
verified by future experience. Only hypotheses which are capable of
ceasing to be mere hypotheses are legitimate.” In this sense the atomic
hypothesis, the ether hypothesis, of modern natural science are illegiti-
mate, since neither the ‘‘ether moved discontinuously in space and
penetrable © of Lenard, nor the ether of other investigators, nor the
matter void of all characteristics perceptible to the senses, such as is
hypothetically assumed in the contemporary conception of the world,
can ever be perceived by our sense-organs.

On the contrary, that ether which is to be set forth in the following
pages 1s both a legitimate ‘‘ hypothesis *’ and also a reality subject to
proof. How is this ? Spiritual science, as given its determinative
direction by Anthroposophy, teaches and proves that, in addition to the
sense-organs of the physical body, man possesses in other departments
of his being other potential organs which, when once awakened by the
discipline of spiritual science, are capable of perceiving and also investi-
gating the facts of supersensible spiritual processes in a manner just as
clearly conscious and real as that in which the physical organs perceive

* Edmund Konig, Die Materie, Gottingen, 1911, p. 76.
t E.G.N.S,, p. 146.
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the physical world. Realities, then, which are thus open to the capacities
of perception that can be awakened in every man of our age may not
only be introduced into an hypocthesis legitimate in the sense we have
explained, but must be included just as exactly and methodically as
results of research among the data of our knowledge of Nature in the
future as are the realities of the physical world as given to the sense-
organs.

Now, ether especially—that is, the sum total of etheric processes—
belongs admittedly to a supersensible reality. The future scientist

‘may take either of two choices with reference to findings enunciated as a

result of research in the supersensible :—
I. He may assume these as hypotheses, as he has done with the

conception of the atom and the ether, and may then observe whether
these hypotheses are substantiated by their effects and their manifesta-

tions in the physical world. As an hypothesis, the findings of super-

sensible investigations are not postulated differently for him from any
others. He will then quickly observe that this hypothesis—such it
will still be to him—offers much more far-reaching possibilities than
other hypotheses for an entirely consistent explanation of the phenomena
of the physical sense-world—indeed, even for the understanding of
phenomena whose comprehension on the basis of previous hypotheses
was 1mpossible : for example, the life-processes. He will see thus that
this hypothesis will withstand every reasonable scientific test.

2, Or he can, in the sense of the requirement stated above, rid
himself of the obstacles which prevent his perception cf the supersensible
world, as explained in the writings of Dr. Rudolf Steiner, and he will by
this means attain to the possibility of having the hypothesis of ether
become the perception and knowledge of ether.

The proper goal of scientific research in this field can naturally be
reached solely in this latter way. Every investigation of ether will
forever exhaust itself in still more complicated hypotheses, if it does
not advance to the point where the etheric is brought within man’s
perceptual and cognitional realm. Indeed, being truly scientific consists
In this : that one should never decline to test and put 1n 1ts proper place
any attainable experience. Whoever, however, will not himself vet
follow this path of supersensible research, to him is given here an
hypothesis, as we have said, which—if applied to the actualities of the
S?nsible physical world —is better adapted to the incontestible explana-
tion of these phenomena, and especially the phenomena of life, than the
Contradictory ether hypotheses of the most recent times, now becoming
More and more untenable.
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Chapter 1

FUNDAMENTALS OF A NEW THEORY OF MOTION

“Oh most wondrous righteousness of the primal Author of all motion ! ”
LEONARDO DA VINCI.

ether, it 1s necessary, first of all, to come to a new conception of the

nature of motion, into which all the phenomena of Nature are ulti-
mately reduced by the scientific research of recent centuries. For in
regard to the nature of ether and its relation to ‘‘ motion,”’ the views of
the most recent investigators are altogether at variance with one another
even in the most elementary and basic questions. While Lenard, the
distinguished investigator in this field, rejects the theory of an ‘‘ ether
continuous through space and moved as a continuum ” and would
substitute *° ether moved not as a continuum in space,” yet, on the
other hand, immobility is just the one mechanical characteristic which
H. A. Lorentz would still attribute to ether ; and, finally, according to
Einstem, “ the whole change in the conception of ether the theory of
relativity brought about, consisted in taking away its last mechanical
quality, namely, its immobility.”* As opposed to these, Lenard now
conceives, according to a report, two ethers: one at rest, a primal
ether filling the whole cosmos, and another ether bome along by
the heavenly bodies like the atmosphere. Thus we see that in regard
to the fundamental question, whether the ether, the ultimate something
which lies at the basts of all phenomena, moves or does not move, the views
of the most noted investigators are widely separated.

Therefore, we must first of all seek to establish clearly and funda-
mentally the true nature of motion in the natural world. In order to
take as our point of departure something actual, which may be a part
of the daily experience of every man—always the best standpoint from
Which to approach such a problem—Iet us consider a motion-phenomenon
of man’s own body and originated by himself : for example, the raising
of my arm. Here, first of all, three elements vield themselves to
observation.

* Sidelights on Ether and Relativity, London, 1922, p. 11.

IN order to form a clear conception of the essential nature of cosmic
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. An ego; that is, something possessed of spiritual being which
wills to raise the arm.

2. A medium, which conducts the volition of the will to that which
is to move—the arm. That this must be present, and is not identical
with the will, or the ego or the possible bearer of the ego, can be shown
by stimulating the appropriate nerve centre, through an influence intro-
duced from without, whereupon the result will be, likewise, the motion

of the arm.

3. That which is moved—the arm. This alone can I percei(e with
the physical senses.

One who adheres to the modern quantitative-mechanical world
conception will say, however, at this point : The first element belongs
to the field of metaphysics, and does not concern me ; the second is—-
presumptively—an electric (or etheric) force ; the third is a ‘‘ material
body,” which undergoes a change of place, a motion, that may be
quantitatively-mechanically determined.

Now, what conception or understanding of this indivisible entity,
the motion of my arm, is possessed by the observer who restricts himself
to what is quantitative-mechanical and perceptible to the senses ?
Really only one-third, so to speak, of the totality of facts which, however,
only when all combined together comprise unitedly the reality ‘ the
motion of the arm.” And this one-third is the change of place on the
part of a previously unmoved body. Although I can, in fact, grasp
this third, up to a certain point, in quantitative-mechanical fashion, yet
my thinking becomes false and arbitrary the moment that I undertake
to grasp in this way the second and the first third of the entity under
observation—that is, when I carry over my conception of motion, a
change of place on the part of a body, into the remainder of this
phenomenon, which is not perceptible to the senses, and would under-
stand this also as solely a change of place, quantitatively-mechanically
explicable—that is, as motion. Because the physically perceptible tinie-
and-space process of change of place on the part of the arm can be
quantitatively-mechanically understood, modern science now seeks to
explain also in quantitative-mechanical fashion the fundamental under-
lying electric-etheric process. And this brings us to the important
question which Dr. Rudolf Steiner has expressed as follows* : *“ Whether
there does not lie at the basis of the various natural phenomena, light,
heat, electricity, etc., one and the same form of motion in the ether ?
Hertz had already shown that the same law governs the propagation
in space of the action of electricity and that of light. From this we may

* Rudolf Steiner : E.G.N.S., p. 230,
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conclude that the waves which are the bearers of light lie also at the
basis of electricity. It had, indeed, already been assumed that in the
spectrum of sunlight only one kind of wave motion 1is active, which will
produce the effects of heat, light, or chemical action according as 1t strikes
reagents sensitive to heat, light, or chemical action. But this is clear
a priori : When we seek to discover what happens in that which 1s extended
in space while the entilies under consideration are being transmatted therewn,
we must conclude that 1t is always a uniform motion. For a medium n
which motion alone is possible must react to everything by way of motion.
And all the kinds of transmission which it must perform will be carried
out by way of motion. When, therefore, I seek to discover the forms of
this motion, then I shall not learn what the thing is which 1s transmutied,
but only in what manner it is conveyed to me. It i1s sheer nonsense to
say that heat and light are motion. Motion is merely the reaction of
matter capable of motion to the action of heat and light.”

All, therefore, that we learn when we carry over the quantitative-
mechanical method of observation into the field of electric-etheric
phenomena is always merely the reaction of the substance capable of
motion to the action of heat, light, tone, etc. The real nature of these
entities, which consists, not only in motion, but also in other qualities
not perceptible to the physical senses, can never be learned by applying
to these entities mechanical- nathematical conceptions.

The physicist will, of course, say : ‘* My measurements and observa-
tions show me that the measurable and calculable part of the motion-
phenomenon in the propagation of sound can be represented by means of
certain mathematical equations. The state of motion in the medium
conveying the sound—in this ¢ase, essentially the air--is determined by
certain quite definite numerical values of the constants found in the
equations, and in such a manner, indeed, that a quite definite quality
of the tone conveyed is co-ordinate and indeed identical in significance
with each valae of these constants. When the numbers are given, the
tone-state is known.”” There can be no doubt that contemporary physics,
in the sense of its ideal here expressed, considers the essential nature of
tone to be calculable because it believes that it has succeeded in the
case of a part of the tone-qualities in calculating and measunng the
mathematical relationships and numerical values of the constants. But
the assumption that the totality of the tone-phenomenon must be
calculable is mercly an assumption based upon the wish to be able to
calculate everything everywhere in the world and then to read mechani-
cally, from the scheme thus attained, what is occurring. The fruit of
these acoustics is the gramophone. One gets no nearer to the real nature
of tone through calculating the state of motion of the tone-conveying

23




medium than one gets to the nature of a man when one knows the number
of steps he takes in a day or how many kilograms of nutriment he
assimilates. These numbers are useful and necessary to know for certain
purposes, only it is fallacious to consider evervthing calculable. More-
over, whoever knows the form of these calculations knows that they
are far from being certain and clear. Only the layman is inclined from
what he reads in the newspapers and popular magazines about mathe-
matical calculations to draw the conclusion that all occurrences are
calculable. The real investigator was—at least, at an earlier period—
far from the illusion that even an essential part of the world-event is
calculable. Only because of the justifiable enthusiasm -over the
undoubted results in those fields where mathematics really apply to the
phenomena has the hasty conclusion been drawn that everything must be
calculable. When, on the other hand, the physicist or any sort of
calculating scientist says that only what he can calculate and what is
subject to calculation belongs at all to science ; that everything else may,
indeed, be interesting but affords no certitude, and only where certitude
is present by reason of calculations is there science,—to such a point of

view we may reply that such a scientist thereby declines to grapple with

the greater part of the world-content, and that he simply ignores this
part of the world-content through his assertion that it cannot be
scientifically approached.

In order 'more completely to clear up this question, we must here
consider more thoroughly the ** capacity of fixity,”” the conception of the
“inert”’ body—the opposite, that is, of motion. Steiner says this is
generally defined in physics as follows : ““ A body cannot alter its existing
state of motion apart, from a cause operating from without. This
definition gives rise to the impression that the concept of a body in itself
inert had been drawn out of the phenomenal world ; and Mill, who does
not himself go into the question at all but turns everything upside down
in the interest of“a forced theory, does not hesitate a moment likewise
to explain the matter in this way. Yet this is all quite false. The
concept of an inert body is a purely conceptual construction. For, if I
call that which is extended in space ‘ a body,’ I can conceive fwo sorts of
bodues : those in which changes ave brought about by outside influences, and
those wn which changes occur from an impulse of the bodies themselves. 1f,
now, I find in the outer world something which corresponds to the concept
I have formed—‘a body which cannot alter apart from an impulse coming
from without '—then I call this thing inert, or subject to the law of the
property of fixity. My concepts are thus not taken arbitrarily from the
sense-world, but freely formed as ideas, and only through their help do
I find myself rightly adjusted to the sense-world. The definition above
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can only read : A body which cannot of itself alter its state of motion is
called inert.”’*

I must, therefore, distinguish between bodies which can of themselves
alter their state of motion, and those which cannot do this of themselves.
And this brings us to one of the most essential distinctions in Nature
that between the organic and the inorganic.

While inorganic Nature cannot of itself alter its state of motion,
organic nature, on the other hand, by reason of its inherent possibilities,
is able to do this of itself ; however much this capacity varies in the
most widely separated degrees from men to plants, yet it actually resides
always in that which is organic. Now that which causes a carnation, for
example, to grow always and absolutely from the seed of a carnation,
and never any other plant whatsoever, that which induces this movement
of growth, 1s not something which I introduce from without into the -
seed but something which resides within it by its own nature. The
objection may be raised that the seed must be buried in the earth in
order to become a carnation and does, therefore, require a push from
without. Such a thought, however, would be false, for “ I cannot say
this influence from without produces this effect, but only that ‘o this
defimite influence from without the inmer active principle responds in this
defimite fashion. What happens is the result of an inner conformity to
law.”t Whatever may be the character of the external stimulus, the
inner active principle in the seed of a carnation will, if it Works at all,
respond always only with a carnation. When Haeckel wrote in reference
to a similar process in the lower orders of the animal kingdom : ““ In the
case of more than four thousand species of radiolaria which I have
described, every single species is distinguished ,by a special form of
skeleton ; the production of this specific skeleton, often of a highly
evolved form, by means of a cell of extremely simple form (generally
globular) is intelligible only when we ascribe to the formative plasma
the capacity of forming a concept,” in such a statement Haeckel may
be going, perhaps, beyond due bounds because of attachment to his
own theory, yet he was forced to assume in the primitive globular cell
an 1nner active principle of its being which first manifests itself in the
completely developed animal, and which, in so far as it expresses itself
in the movement of growth, belongs to that extent to the category of
motion-phenomena, like any other sort of motion. In the case of all
these phenomena, we have to do every time with a thoroughly objective
set of facts, which, when we would comprehend them as merely quantita-
tive-mechanical motion-phenomena, we thereby immediately fail to
grasp in the innermost essence of their being.

* E.G.N.S., p. 204. + E.G.N.S., p. 143.
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If T assume a formative power in the seed or in the primitive germ-
cell, then I must also conceive this power as being united with the ‘ idea,”
with the “ will,”” to become a carnation—or to become the animal in
question—just as with the capacity for motion and change of motion.
The former cannot be separated from the latter by any arbitrariness of
thought. This is the case in all organic processes—that is, universally
wherever there 1s “ life ” ; and, if modern science continues to place the
restriction upon itself of understanding nature only mechanically and
quantitatively, then it must restrict itself to the investigation of the
lifeless, of the mineral. For this such a world-conception is supposed
to suffice—but even for this it does not really suffice, as we shall later
show. So that even Lenard, although he holds to the atomic and
mechanical conception of the world as being indispensable for modern
natural sciences, 1s forced to confess : *“ When, however, tens of thousands
and hundreds of thousands of atoms form a molecule, so that this is a
highly complex little world in 1tself, as for instance it must be in a molecule
of protoplasm, the molecules may.then enclose within themselves that
which we call spirit. They then become the bearers of the wonderful
phenomena of hife, which the scientist of our day, with his conceptions
which wn other ways serve him so marvellously, 1s entirely unable to explain.”

But does not, then, the restriction of our world conception to that
which is mechanical-quantitative and perceptible to the senses involve
also restricting ourselves to agnosticism, to tgnorabimus, for ever ?

And are there, after all, anywhere in Nature motion-phenomena
which, when explained consistently on the basis of the quantitative-
mechanical view, can be fully comprehended ? “ Since, without the
existence of forces, the parts of hypothetical matter would never begin
to move, therefore the modern natural-scientists assume force also as
one of the elements by means of which they explain the world, and
Du Bois Reymond says : ‘ The understanding of Nature consists in
reducing changes in the corporeal world to motions of atoms, brought
about by their central forces independent of time : or, in other words,
the resolution of the phenomena of Nature into the mechanics of atoms.’
Through the introduction of the concept of force, mathematics goes over
into mechanics.”’*

In every motion, therefore, according to this conception, there is
an expression of a force. But, in that case, every motion-phenomenon
has also two aspects. In so far as it is perceptible to my senses, I can
up to a certain point conceive it quantitatively ; but, in so far as it is
the operation of force, I can neither perceive it through the physical
senses nor determine it fully through quantitative measurement, since

*E.G.N.S., p. 235.
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I can never measure force in itself but always only in its physical effects.
But, then, do force and motion stand in relationship to each other only
as cause and effect ? '

They do not. In every motion-phenomenon, we have to do with
the following indivisible totality :—7That which is moved, which we
perceive in the phenomenal world ; through this we become aware, at
the same time, of something not perceptible to our senses—a force ?—,
which expresses or manifests itself in that which is moved. The entire
phenomenon—in the case, for example, of a man who moves his arm—

is clearly linked up with phenomena of consciousness. Now, as man

is a single indivisible entity, I learn nothing essential in regard to
the motion of an arm if I only establish quantitatively the change of
place on the part of the ““ material ”’ arm ; what I thus learn has to do
only with the nature of the motion of a lifeless arm, which, however,
would not of itself have performed this movement! I can, therefore,
understand the nature of this motion-phenomenon as a whole only when
I view that which is moved and the action of the force there manifested—
linked up with phenomena of consciousness—as a unity, and not
arbitrarily separate these. If I divide this unity by considering alone
the process which is quantitative and perceptible to the senses, I not only
separate cause and effect, but I part from one another real Being and
phenomenon. Since the phenomenon is only an externalization in a
form perceptible to the physical senses of the spiritual entity there
coming to expression, of the real Being—that is, of an individual reality—-
and is not to be separated from this Being, therefore when I consider
alone the quantitative, measurable process I am dealing with an unreality
in the fullest sense of the term. _

Is it otherwise in the case of animal, plant, and mineral ?

We can readily take the right attitude toward this question if at
this point we divide into the following categories the totality of motion-
phenomena occurring in the world.

1. Motions in which there conies to clear manifestation the action of a
self-conscious being, the bearer of a will (for example, a man who wills
to move his arm and carries out this volition).

2. Motions whose ultimate inducing cause 1s still unknown to the
sciences of our time : motions which are not produced by a man or not
subject to his will ;

(a) in the organic world,
(b) in the inorganic world.

We can, therefore, divide the fofality of motion-phenomena in the
cosmos into those in regard to which we can know directly through the per-
ception of our physical senses the being from whose ** will *’ they have taken
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their origin (for example, man) : and those motion-phenomena n ?ke case
of which the primary stimulus to motion escapes our view ; ?hat 15, th?se
in the case of which we do not know the being out of whose will the motion
took its origin. | |
If we conceive of life—that is, of the expressions of life in the 0rganic
world—as a totality of self-metamorphosing motion—phenol}lena (moj:mn
of growth, motion of metabolism ), then he who 1s d?te:rmmed
At all costs to understand the world mechanically takes upon himself t}le
task, already shown to be impossible, of understanding as mere mechanics
the phenomena of life. He must either resign himself and give up any

understanding, or else he must say to himself that in the inner active
principle which always causes the seed of a carnation- to becon:ie a carna-
tion a “will to become a carnation” finds expression,—a \'«'Erﬂl which I
simply cannot measure, weigh, or define by other mechamc'al means.
But this “ will to become a carnation,” which brings the being of the
carnation over into the phenomenal world, is inseparably linked as an
Jttribute to the inner active principle, that force-complex, through
which the seed of the carnation grows into a carnation,—that, therefore,
which causes and determines the entire motion-phenomenon: both
quantitatively and also qualitatively. As we have alre.ady said, the
forces of the surrounding soil are certainly helpers in this process, I?ut
the individual impulse, that of becoming a carnation, 1s something
which resides only within the seed of the carnation, and—unless we are
to believe the absurd and naive theory of preformation—is to be under-
stood only when we view the force-complex residing in 3111 seeds of carna-
tions (etheric force-complex, we shall see) together with the ““ will to
become a carnation ’’ as the spiritual attribute inseparably linked to 1:.11&
seed. (We shall take up this process in concrete fashion in connection
with our discussion of Mendelism, etc., Chap. XI.)

Vet an essential difference distinguishes this sort of motion, of
course, from those considered in connection with man. The individual
will of my own ego occasions the motion of my arm, producir}g the
motion by means of the material body, the arm, through the medium of
the electric-etheric forces residing in my organism. In the case of plants,
however, a group-will controls, a will which induces in a multitude: a
group, of bodies of a similar kind a like motion-phenomenon : the motion

of growing into carnations, and this likewise through the mefiium of:
(etheric) forces.  As we shall later see (Chaps. IIT and XI), this act of
will is not free, as in the case of man, but the activity of the earth

organism is linked with it in a causal way ; yet it 1s not determined 1n

its individuality, in the character of its being, by the ?arfch organisn}-——-
otherwise all plants would be alike—but is influenced 1n 1ts own action
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only as to local modifications, and as to point of time, etc. We shall
observe this action in detail in connection with a discussion of the
phenomena of the force-currents of earth and atmosphere. That riddle of
the ascent of water in plants during the spring will then be possible of
interpretation on the basis of this reciprocal play of etheric forces in

~ plants and the earth organism.

We have, then, in the case of man, seen the individual volition as
cause and as accompanying phenomenon of the action of electric-etheric
force, and thus as inducing cause of a motion-phenomenon in substance
(the arm) ; but in the case of .the plant, we have seen the group-will as
uniform inducing cause of a motion-phenomenon, likewise wrought
through etheric forces—that is, of the movement of growth.

In considering motion-phenomena in the Inorganic as a whole,
which to superficial observation appear most readily understood, we
must, nevertheless, by means of more exact investigation, penetrate as
far as possible toward the ultimate cause of such motions. For, whereas
movement carried out or induced by the will of a man brings directly
before our eyes the inducing cause of this movement in the human
individual, and while, in the case of organic Nature, we can observe—
though chiefly in individual instances of its effect in the phenomenal
world—that inner principle of action which expresses itself in the growth,
etc., we come in the case of the movements of the inorganic—those not
induced by human will—upon that “ regressus ad infinitum,”” which finds
its expression in the second of the seven world riddles enumerated by
the distinguished natural-scientist Du Bois Reymond in his ‘ Grenzen
der Naturerkenntnis ’ : The question of the primal cause of all motion !

For, if we have already distinguished between such bodies as can
of themselves alter their state of motion (the organic) and such as cannot
do this (the inorganic), then, in the case of the latter, if we would discover
the ultimate first cause of a movement, we must simply follow back the
" regressus ad infinitum "’ to the very beginning of the world. For the
flowing water of a brook, a stone rolling down hill, tending toward the
central point cf the earth, the wind which moves the leaves, etc., etc.,—
all these are only partial expressions of phenomena of the atmosphere,
of atmospheric electricity, of meteorology, of earth magnetism, etc.,
and these phenomena are in turn only partial movements in the totality
of the life-process of the earth organism. But this life-process, too, in
all its phenomena of life—that is, in everything which is life and motion,

not death and immobility—is induced here by the sun, as the science of
our “day shows. If one continues logically and asks then about the
inducing cause of the sun motions, he comes at once to the question of the
Primal origin of motion—and as to this we will briefly explain our view.
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Modern natural science wrongly places at the beginning of all that
happens in the cosmos the primal nebula, according to the modified
Kant-Laplace theory; and at the end, the heat-death of the entire
cosmos, that vast graveyard, into which the scientist, thinking out his

law of entropy bravely and logically to the end, allows the world to
subside. Between primal nebula and heat-death, according to the view

of modern science, lies all that play which comprises the becoming and the

passing away of universe, earth, and man. |

The great physicist and discoverer, Professor W. Nernst, says in
his work ** Das Weltgebdude im Lichte der neueren Forschung,’* p. 13:
““ Neither Kant nor Laplace could have realized that their theories of the
formation of the world necessarily pre-supposed a limited duration of all
events ; otherwise they themselves would certainly have denied the
universal applicability of their views. It remained for the evolution of
the theory of heat,with that sort of assurance which applies to the universe
in general a conclusion drawn from the laboratory, to draw the conclusion
mentioned above—one certainly unpleasant in the highest degree. It
was the famous English physicist Lord Kelvin who first pointed out
that, according to the theory of heat set up by Carnot and Clausius, the
whole store of force in the world would gradually but surely be meta-
morphosed into heat, and that just as certainly all existing heat would
come to the same temperature. But the world is thereby doomed to
eternal rest. The application of the theory of heat—the most universal
and reliable of all the theories we possess—to the Kant-Laplace ideas
causes the gruesome thought to appear in the background of our minds
that the world is striving to bring itself to the state of an eternal grave-
yard. This is generally expressed by saying that the universe is
unescapably doomed to a heat-death.” And all who possess religious
feeling and who seek for a meaning in human life will sympathize with
Professor Nernst as he relates how he reacted as a student to the intro-
duction of this terrible deduction of modern science by a professor of
the Vienna Academy in his inaugural lecture. ‘° He remarked, among
other things, that all endeavours to save the universe from the heat-
death had been futile, and that he also would make no such effort. This
passage, which I read as a student, made the deepest impression on me,
and my attention has ever since been directed to the matter, to discover
whether some way of escape might not appear.” | |

We also ask, therefore : Where is the weak spot in this structure of
t]ElEOIY? Dr. Rudolf Steiner answers this question in the following
picture :

When the teacher would make clear to the school children the origin

* Berlin, 1921.
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of the world-system and its motions, according to the ‘Kant-Laplace
theory of the world, he performs this by means of a drop of oi1l, floating
upon water, which—when set in rotation—throws off tiny particles of oil,
which, rotating in turn, circle round the central drop of oil. But in
connection with this little world-system he forgets always to mention

the ultimate essential of the whole process, and the failure to mention

this is the weak spot in the mechanical idea of the world on the grand
scale. That is, he forgets to call the attention of the children to the fact

'that he—the teacher—has all the time by his own will been whirling

the central oil drop. If he had not done this, his little world system
would either never have come into existence or else would come to a
state of rest. Moreover, even though he continues to whirl the central
oil drop, the other oil drops do not continue for that duration in motion.
And so he generally forgets himself, the most important factor in the
whole process. He has set the central oil drop in motion, he keeps it in
motion, and, if he wishes to keep his little world system as a whole 1n
continuous motion, he must not only continue the whirling motion of the
central drop, but he must so multiply himself that there shall be connected
with each of the separated oil drops one ‘ who whirls ”’ : that 1s, who
keeps them in steady motion.

But just such a blunder we make in the mechanical idea of the
world belonging to modern natural science. This is often not only a
certain forgetfulness, but also concealed indolence. For the mechanical
idea of the world becomes endlessly complicated if I am required to
demonstrate not only that something moves and how it moves (this is
really never the main problem of science but merely its working tools),
but also in dealing with a motion-phenomenon—that is, if I am to under-
stand it, not merely piecemeal and falsely, but rightly and as .a whole—
must also answer this question : Through what operative principle is
this motion induced ? What will gave the initial push resulting in this
motion, and with what phenomena of comsciousmess is this act of will
united ? '

If we are dealing, for example, with the fact of the setting in motion
of the primal nebula, out of which our cosmos is supposed to have come
into existence, and if we do not play the part of an ostrich, but admit
with logically exact thought the fact that at the basis of this first motion
there must have been an wmpulse of will, or a multitude of such impulses,
and that these expressions of will were also undoubtedly linked up
with phenomena of consciousness, into which we cannot, of course,
think ourselves with our present normal objective consciousness, then a

twofold question is forced upon us:
1. With what phenomena of consciousness are even vyet lhinked up
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those operations of force in the cosmos and the motion-phenomena induced
by them which do not recewve their imitial impulse from a human ego ?

2. Ave there scientifically exact methods for the investigation of other
states of consciousness than that of the normal objective human conscrousness
of our century ?

The answer to the first question leads to a complete revolution in
the mechanical study of Nature characteristic of our time, a method
deriving from the theory of ““ the limitation of the knowledge of Nature ~
—that is, it brings us to a science of Nature which considers not only
the phenomenal world with its phenomena of motion, which as such
cannot be understood at all, but also includes in the scope of its research
the real being of things which come to living expression in the pheno-
menal world,—a science of Nature which strives to know and to under-
stand the spiritual, the real, that which comes to active living expression
in the working, weaving world of forces.

For such an inquiry wnto the world, the best guide and surest means
of knowledge is the world ether, the etheric.

For such an inquiry, the “ spirit ”’ is not something which can be
‘““ imprisoned "’ within a molecule of protoplasm, or—as modern scientific
materialism supposes—something which has first come into existence
out of the world of substance. On the contrary, for such an inquiry,
the spirit is primary, and the metamorphosing moving substance 1is
secondary—created, maintained, shaped, and evolved by the spirt, as
one of its manifestations, its phenomenal form, which it can and will
again dissolve, when the spirit, as active principle working in substance,
shall have brought this from the imperfect to the perfect.

The spiritual, the real, 1s also continuously now the ultvmate cause of

all motion : that 1s, of all life in the cosmos.

For such an inquiry into the world, there is no abstract creation
of a primal nebula set in motion in a manner impossible to conceive,
but, on the other hand, the involution and evolution of a spiritual activity
‘1n the world of substance ; a spiritual, a real, however, which was present
before there was substance, and will persist after the end of substance
(see also pp. 105-115). |

The second question stated above, in regard to the development of
a human capacity to perceive this world, has been answered in the
numerous writings of Dr. Rudolf Steiner in which the way is shown
whereby, through the most exact methods, human inquiry concerning
the physically perceptible, and as such unintelligible, world of substance
can be extended beyond into a direct supersensible view, clearly con-
scious, of the forces working in this world, the forces of the etheric,
and of the spiritual therewith united.
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But we should once more emphasize here the fact that even one
who 1s not yet willing himself to take this path may, none the less, test
by application to the world of experience what follows in regard to the
nature of ether, at least as a legitimate ‘‘ hypothesis *’ in the sense
explained above—indeed, more legitimate than those of the mechanical
world-view ; and that he will find the theory not only confirmed but
also rendering possible the clarification of many hitherto unintelligible
phenomena.

Let us turn back once more to a consideration of the real and the
phenomenal in motion-phenomena of the various realms of Nature.
That which has a living expression in the human arm set in motion is a
" will,” something real, spiritual, therefore, which comes to living expres-
sion in the world of phenomena ; in this instance, in the motion of the
arm. But other natural phenomena also—the flying pollen of flowers,
the falling stone—are always manifestations of an invisible world of
forces, whose ultimate first impulse we do not at present know, a super-
sensible, spiritual, ideal impulse operative in these single events in the
phenomenal world. Plato spoke in this sense, out of a primal oriental
mystery-wisdom, of a world of ideas. The spiritual, then, the idea—

1s “ not only present and active, where it is consciously known—in man,

but also in another form in the realm of Nature. It is not only present
in the subject, but is the principle of the objective world.”* Eduard
von Hartmann conceives of the idea, the spiritual, the real, on the one
hand, and the will on the other, as two constitutive world principles
standing side by side ; and he looks upon the idea as being at rest, and
as requiring, in order to come into activity, the impulse of the will.
Steiner shows, in contrast to Hartmann, that these two cannot be
separated : *° Will without idea would be nothing. The same cannot be
sald of the idea, for activity is an element of the idea, while the idea is a
self-sustaining being.”’

I'he world in endless motion, as perceptible to our senses, is, therefore,
a mamnifestation of the ideal world which is in ceaseless action, of the real
world of spirit.

Steiner formulates thus the fundamental perception: “ Will is
the idea itself conceived as force.”” Then we must not only desire to
know the action of forces in the phenomenal world in their quantitative
and mechanical aspect, but we must seek to understand the forces
working in Nature as linked up with the qualitative attributes of the
spiritual entities acting through these. The distinction here between man
and the rest of the realm of Nature is this : That in man the spiritual, the
will, when it comes to living expression as the inducing cause of

* E.G.N.S., p. 174.
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manifestations of force in the phenomenal world, is linked up with pheno-
mena of consciousness to which we ourselves are alive, since, not 01-:11y does
the spiritual as objective active world-principle manifest itself in 1 an,
but man himself s a separated part of this objective active world prin-
ciple. ‘‘ Freedom,” therefore, belongs to him alone, in contrast with
the rest of the realms of Nature given to our perception, since the rest
of Nature is only an object of this spiritual activity.

Nevertheless, a spiritual, supersensible, rules in all the phenomena
of Nature,—in the will of the man who moves his arm, in the controlh:ng
active principle in the seed as *“ will to become a carnation,” in the falling
stone as ¢ will to carry it to the centre of the earth ” ; in the content
of all these perceptions the real comes to living expression in the
phenomenal. | . |

In opposition to those who have proclaimed with premature. satis-
faction the purely mechanical idea of the world, a few great investlgatm:s
have from time to time pointed warningly to the weak spot in this
mechanical idea of the world so dogmatically asserted. Thus in reference
to the science of the inorganic the famous physicist Nernst, in his
endeavour to explain the process of chemical changes in substances
on the basis of the physical forces working in these, has been forced
to resign himself to this declaration* : ““ The final aim of the doctrine
of affinity must be to ascribe the causes of material changes to well
investigated physical phenomena. The question of the nature of' 1_:he
forces which come into play in the chemical union or decomposition
of substances was discussed long before a scientific chemistry existed.
The Greek philosophers themselves spoke of the ‘love and hate’ of
atoms as the causes of the changes of matter ; and our knowledge of the
nature of chemical forces had not advanced very much until quite recently.
We retained anthropomorphic views like the ancients, changing the
names only, and seeking the cause of chemical changes in the changing

affinity of the atoms.” _ |
So far goes the physicist and discoverer Nernst. As to the science

of the organic, the investigator of organisms, Oskar Hertwig, in his com-

prehensive book ‘“ Das Werden der Organismen,”’{ sketches the following

picture : ““ Laplace imagined a mind capable of analyzing the whole

world-process into the motions of masses mutually attracting and repe]l_in o
one another, of expressing this analysis in a stupendous mathematical

formula, and of calculating the past and the future of the world-process.

In like manner let us imagine a spirit whose power of vision so far sur-
passes that of us ordinary men that he could perceive the tiniest units

* W. Nernst, Theoretical Chemistry, London, 1923, p. 517.
T Jena, 1916, p. 38.
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of substance, the atoms or the elements, and could follow their motions.
Endowed with such divine power of vision, he would be capable of
actually seeing the building up of all sorts of molecules out of the atoms
variously grouped—as the chemist seeks to set these forth symbolically
in his structural formulee—though seeing the process, perhaps, as some-
what different from that which the chemist supposes. . . . For a
spirit of such power of vision, chemistry would have become in reality
a morphological science ; his eyes, as it were, analyse or dissect molecules
into their ultimate elements and obtain a direct view into the atomic
morphology of substances. Such a morphologist has actually reached
the goal of the mechanistic school. To him the cell is no longer the
elementary living organism endowed with structure, but has become
a wonderful microcosm of countless molecules. Just as, in cosmic

“space, the heavenly bodies, held together in solar systems, move in

well defined orbits, so would he see the molecules in the microcosm
of the cell held together, according to their affinities in smaller or larger
groups ; he would perceive, finally, how still more extensive groupings
give rise to the forms of substance perceptible to ordinary human vision,
which we call protoplasmic threads, granules, centrosomes, trophoplasts,
chromosomes, spindle fibres, nucleoli. Although this picture of a future
morphology, which would also include contemporary chemistry—thus
becoming an all-embracing science of substance—is merely a vain
phantasy, in any case the ultimate goal of knowledge would never be .
reached by this path. For, according to physical theories, even the
atom also would have to be conceived in turn as a world of alpha
corpuscles. And also chemistry which should seek to replace, by means
of chemical knowledge, that which we have learned of the organization of
the world of living bodies, would find itself in the same situation.”

Thus, equally for the inorganic and the organic, distinguished experts
in modern science have in turn pointed out the narrow boundaries of our
present-day research into Nature. When Hertwig says that a morpho-
logist who, by means of vision assumed to be his, sees through the play
of forces in the world has “ reached the goal of the mechanistic school,’”
I might reply to him—and he would agree : But such a morphologist
would certainly no longer belong to the mechanistic school, because in
the action of the formative forces in the world of substance he would
experience the impulses of spiritual entities, and because the world
would appear to him, not as a mechanical apparatus of substance, but as a
living organism, guided continuously by the spiritual, and striving
through all its phenomena of miotion toward the goal.

Just as a man—even the merely physical human body—cannot
possibly be understood by studying a corpse, no more can any phenomenon
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of motion belonging to the phenomenal world be understood apart
from the spiritual entities which impel it. And, just as the world of
phenomena—this has been shown by the most recent investigations,
not only in the realm of the living, but elsewhere also—can either not
he understood at all, by means of the quantitative-mechanical method,
or else understood only in one small section, arbitrarily selected and
by no means the most essential, so also, when we enter the world of forces,
of the etheric, we shall not only be unable to understand anything by
means of the quantitative-mechanical method abstracted from the
phenomenal world, but shall thereby render the confusion in our con-
ceptions of these entities only the greater.

The ether of the general theory of relativity also, which, as Einstein
says,* is a “ medium void of all mechanical and kinematical qualities,
but which helps to determine mechanical (and electro-magnetic) events, |
.nd which “ cannot be thought of as endowed with the quality charac-
teristic of ponderable media, as consisting of parts which may be tracked
through time ’{ to which “ the idea of motion may not be applied,”
and yet which must have the capacity to determine the configurative
possibilities of solid bodies as well as the gravitational field,” § etc.——
such an ether has, to be sure, the advantage of being stripped of many
false attributes of the mechanistic ether, and yet it gives no full picture
of reality.

Ether—or, more correctly, the etheric primal forces, formative
forces—as they lie at the basis of what herein follows, and as they
correspond with reality, do not belong, as such, immediately to the
world of phenomena, and they are, therefore, like all forces, imper-
ceptible to the physical senses ; they belong to a supersensible set of
facts. But, then, as such, they are to be understood only when we
consciously bear in mind ‘in our investigation concerning them that
something real, the very beings of things, comes with these forces to
living expression in the phenomenal world. The ether—or the etheric
primal forces, for there are several as will be shown in the following
pages—are, therefore, neither to be understood merely mechanically—
as with Lenard and others—nor simply by the negation of all mechanical
characteristics, as with Einstein. But, when, as supersensible active
principles, they come to living expression in the phenomenal world, they
call forth, in this world perceptible to the senses, phenomena of motion,
etc., which may, then, only partially and up to a certain point, be con-
sidered mechanically. The etheric formative forces, however, are, in

* A. Einstein, Sidelights on Relativity. I., Ether and Relativity, London,
Methuen, 1922.
T p. 19. - 1p. 24. § p. 20.

36

themselves, inseparai)ly linked up with spiﬁtuai, and therefore qualita-
tive, characteristics—indeed, in the last analysis with that which is
individually spiritual. That is, we must ascribe to them, not only such
characteristics as velocity, mass, length, volume, etc., which are
measurable and calculable, but also characteristics whose laws in the
last analysis can just as little be exhausted through numerical estimates
as the characteristics of a living man can be exhausted by a table of
constants and a sum of mathematical formulee. We shall be able, there-

fore, to form a conception of them only when we observe and investigate
them as such entities.
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Chapter 11

THE ETHERIC FORMATIVE FORCES

every person trained in science and philosophy knows—is not

in reality substances and forces but states and the changing of
these into one another. ‘The senses inform us in regard to states. If
we speak, then, of something other than states which undergo transmu-
tations, we are no longer restricting ourselves to the bare facts of the
~ case, but are adding concepts to these.”* When we go beyond the states
and their metamorphoses given to us by the senses, a twofold question
then forces itself upon our thought : 1. What maintains the given states
in the form in which they now exist ? 2. What in given instances causes
the metamorphosis from one state to another ? .

If we begin, not like Newton from the standpoint of matter, of the
bodies, but like Goethe from that of the primary forces, we must reply
to both these questions: The etheric primal forces (formative forces). In
so far as they are united with bodies in the phenomenal world, these bodies
continue in that state induced by them, until such time as free etheric forces
of another sort, or stronger ones of the same sort, bring about a metamorphosis
of the existing state.

We shall be able to pursue this idea in the most varied examples
in Nature. But at this point we must first give a conception of the
nature and the action of the etheric forces. ILenard writes: *° Because
of the identity of electric waves and light waves, we are sure that the
same ether which brings us light, heat, and all energy from the sun also
conducts the electric and magnetic forces. . . . A single ether for
light, heat, and electricity—thus did Lord Kelvin express the great
achievement of the electrical researches of Hertz.”” This error Dr.
Steiner combatted as early as 1888, in the words already cited : *° When
we seek to discover what happens in that which is extended in space
‘when the entities under consideration are being transmitted therein, we
must conclude that it is always a motion. For a medium in which

WHAT we perceive in Nature by means of our sense-organs—as

* Rudolf Steiner : E.G.N.S.
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motion alone is possible must react to everything by way of motion,
and all kinds of transmission which it must perform will be carried out
by way of motion. When, therefore, I seek to discover the forms of
this motion, I shall not learn what the thing is which is being transmitted,
but only in what manner it 1s conveyed to me. It is sheer nonsense to
say that heat and light are motion. Motion is merely the reaction of
matter capable of motion to the action of light.” ' '
The conclusions which were arrived at from the researches of Hertz,
led not only to the error that from the mere effects which are produced in
the ether, a medium capable only of motion, too much was concluded
regarding the very nature of the ether itself, but also to the erroneous
assumption that—Dbecause of the uniformity of the reaction of the per-
ceptible medium (that is, substance) to the actions of the ether—therefore
a single ether calls forth all the effects. But this error is fundamental
and has blocked the way to reality before all further researches in ether.
As a matter of fact there arve altogether sevem etheric primal forces,
formative forces, active in the cosmos ; of these, however, only four reveal
themselves wm the space-and-time processes of our present phenomenal
world. In what follows, therefore, we shall deal only with these four etheric
formative forces.
Anthroposophical spiritual science designates these four kinds of
ether as :—
Warmth ether,
Light ether,
Chemical ether (or sound ether) and
Life ether. |
In characterizing the differences among the four kinds of ether we
cannot restrict ourselves to the ascertained fact that they are distin-
guished in comparison with one another by the wave-lengths—that is,
the degree of motion—which they call forth in the world of substance.
Such merely quantitative distinctions of modern science do not at all
suffice to explain the phenomena, qualitatively so utterly unlike, which
the different kinds of ether produce in the world of substance. The
relationship existing among the etheric formative forces is, rather, the
following : The four etheric formative forces have proceeded phylogene-
tically one out of another, and proceed now ontogenetically one out of
another ; and, in reality, warmth ether has been metamorphosed—
that is, has evolved into light ether; light ether into chemical ether ;
chemical ether into life ether. Further, the mutual relation between the
etheric forces is such that the later ether, more highly evolved, always
contains in itself the attributes of the earlier, yet always develops, as a
new entity, an activity clearly distinguishable from that of the other.
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Thus the life ether contains in itself the warmth ether, light ether, and
chemical ether ; the chemical ether contains the light ether and warmth
ether ; etc., etc. Nevertheless, each ether acts in the manner charac-
teristic of itself alone ; and only when, through having penetrated into
the substance-world, it has been modified, may a higher ether, for instance,
be reduced, as it were, to the action of a lower. Warmth ether, from
which the other ether forces have evolved, has in turn come into being
out of purely spiritual states outside of time and space. Of these we
shall speak later.

The four kinds of ether may now be classified in two groups, and
this distinction is of fundamental importance for the understanding
of all that is to follow :—

The first two, warmth ether and light ether, have the tendency to
expand, the impulse to radiate out from a given central point; they
act centrifugally ; whereas the other two, chemical ether and life ether,
have the tendency to draw in toward a centre, the impulse to concentrate
all in a given central point ; their action is suctional, centripetal. This
polarity of the two ether groups—the centrifugal, radiating, self-expand-
~ing will, and the suctional, centripetal will to draw inward, to concentrate
—is an ultimate elemental principle lying at the bottomn of all natural
phenomena. This will be indicated hereafter for a great many fields ot
natural science.

Individually, the four ethers have the following characteristics. The
etheric commences with the first state of ether, that of warmth ether.
~ Present-day physics views ‘‘ heat,” not as an objective state, but only as
a subjective quality called forth by a form of motion. Here also,
however, the results of the theorv of relativity have within a very recent
period greatly modified or completely transformed many conceptions
long held to be unassailable. Professor I, Graetz in his work * Der
Ather und die Relativititstheorie,” which boldy denies many concep-
tions hitherto in constant use, thus states the problem (p. 62):
‘““ Whereas heat was considered at an earlier period to be a substance,
something material, this substance theory has been abandoned since
the middle of the last century, and heat and energy in general are con-
sidered as something kinetic. The second conception of the law of
energy, according to the theory of relativity, conflicts with this purely
kinetic theory ; it conceives energy as something material. Mass 1s, of
course, something material ; and, since every change in energy is bound
up with a change in mass, the theory of relativity views energy as some-
thing material, as an energy-substance, not as a motion, or at least
not as motion alone. Thus it appears that energy must be conceived
in the theory of relativity as energy-stuff.” 7To future observation of
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Nature, heat, embraced by such observation in its totality, will, in its
essential nature, be just as objective a state as the gaseous, liquid, and
solid states of aggregation in substance. ‘‘ Heat’ processes are a
transition stage from the purely etheric to the so-called “ substantial,”
and vice versa (see pp. 115-118). We shall be able to convince ourselves
of this fact from many points of view in the further course of these
reflections. It will be shown later on that only through the action of
warmth ether do heat phenomena arise (Chap. VII), whereas the other
phenomena, light, chemical processes, etc., possess quite different quali-
ties for the reason that the etheric forces themselves which call forth
these phenomena are marked by quite different qualities.

Warmth ether tends towards the spherical form. If it were merely
a conveyer of “ motion,” then it could in turn call forth only motion
in a substance-medium in which it works. Since, however, the tendency
to create spherical forms is inseparably linked with its action, therefore
it calls forth, wherever it enters into Nature and is not
obstructed in its action, spherical forms. We are here
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