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EM AN U EL SW ED EN BO RG  (1688-1772)
AN D H IS C O N TR IB U TIO N S 

T O  N E U R O L O G Y *

Konrad A kert and M ichael P. H ammond

The name of Emanuel Swedenborg is generally associated today 
with the religious doctrines which he promulgated during the 
second half of a long and productive life. These doctrines, based 
on Swedenborg’s claim to have experienced directly a mystical 
revelation of the meaning of Scripture, became the corner-stone 
of a widely influential and still flourishing ecclesiastical organiza
tion, the New Jerusalem Church. Samuel Taylor Coleridge, 
Robert and Elizabeth Browning, Henry W ard Beecher, Thomas 
Carlyle, Ralph Waldo Emerson, and Honoré de Balzac each ac- 
knowleged a debt to Swedenborg, and both William and Henry 
James were exposed to his theology through the enthusiasm of 
their father.

Since the last quarter of the nineteenth century, the attention 
of historians has often moved beyond the later, visionary Sweden
borg, with at least one attempt to provide a psychiatric explanation 
for his discourse with the angels. The publication, long overdue, 
of most of Swedenborg’s earlier writings has given rise to a 
number of papers which draw attention to his thought before 
1749. They reveal a mind of such broad and penetrating scientific 
and philosophical acumen that Max Neuburger (1910), the noted 
medical historian, concurred in calling Swedenborg the Swedish 
Aristotle. Flattering and accurate as the title may in one sense 
be, Swedenborg is perhaps more truly seen as one of the many 
outstanding figures of the European Enlightenment. His intel
lectual activities took him throughout Europe and brought him 
into contact with the major ideas of the period in philosophy, 
science, and mathematics.

[The authors review Swedenborg’s thought “ over the whole range of 
material structures and relations,”  leading up to psychology.]

* Under the title ‘Emanuel Swedenborg (1688-1772) and his theory of 
cerebral localization’, this paper was read in its original form by one of us 
(K .A .) before the William Snow Miller Medical History Seminar in 
Madison on 8 October 1958.

[Reprinted by permission from Medical History, vol. 6, no. 3, July 1962]
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Formed in the intellectual spirit of the times, Swedenborg 
sought in all his scientific undertakings to get beyond the descrip
tions of phenomena to the first principles of matter and motion. 
He dreamed of a universal science based on mathematics, which 
he believed was destined to provide the foundation for a unified 
account of the findings and theories of all branches of investiga
tion. It was the extraordinary energy which he poured into 
this task, together with his ability to make great intuitive leaps 
from a modicum of observations, that best explains Swedenborg’s 
amazing productivity.

Here, then, are some of the achievements with which he is 
credited in the non-biological sciences. As early as 1721 he was 
trying to lay the groundwork for a scientific description of the 
origin of the universe. This attempt culminated in 1734 with the 
publication of three volumes, entitled Opera philosophica et min- 
eralia. The first volume of this work was his Principia, and in 
it he sets forth a mechanical and geometric theory of the origin 
of things. The other volumes deal with important aspects of 
smelting, assaying and converting iron, steel, copper, and brass, 
and discuss also the significance of a number of chemical experi
ments involving these metals. It is generally agreed that Sweden
borg derived a nebular hypothesis of the origin of the universe 
well in advance of its formulation by Laplace and Kant. Accord
ing to the French chemist Dumas, Swedenborg was the first to 
suggest the idea of constructing crystalline forms by the grouping 
of spheres. In this Swedenborg seems to have gone beyond 
Kepler, to whom the same idea occurred, by linking the notion 
to the minute structure of matter. In working out his conception 
of elementary particles, Swedenborg described a theoretical entity 
which bears a remarkable resemblance to our atom. He further 
extended his work on mechanical evolution to include an explana
tion of magnetism. His diagrams of ‘vorticles’ were designed to 
provide an adequate explanation of the experimental findings of 
his time with respect to magnetic effects, and they constitute a 
clear anticipation of the modern molecular theory. In addition, 
Swedenborg wrote on phosphorescence and contributed a theory 
of light. His writings on palaeontology, moreover, have earned 
for him a foremost place among Scandinavian geologists.

In this paper we are concerned primarily with Swedenborg’s 
biological ideas and more especially with his notions of brain 
structure and function. W e would argue that although historians
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in the other branches of science have in recent years attempted 
to give Swedenborg’s writings their just recognition, neurologists 
have lagged behind and have not generally acknowledged the bril
liant contributions which this man made to their discipline. A  
glance at the index of any of a number of recent volumes dealing 
in part or whole with the history of brain studies will affirm this 
point. It should, of course, in fairness be admitted that the omis
sion from these texts of anything even approaching the adequate 
treatment of Swedenborg’s neurological thought does not neces
sarily imply that those who have undertaken to write the history 
of the subject are unfamiliar with Swedenborg’s writings. There 
is another explanation to be considered.

Swedenborg’s thought concerning the brain and spinal cord 
seems to have had little or no direct influence on the work of either 
his contemporaries or those who followed him in this field.1 
Since he never held a university chair, it is unlikely that he was 
in a position to circulate and promote his manuscripts. Further, 
he appears to have lost interest in them himself once he had em
barked on his theological tasks. The bulk of his voluminous writ
ings therefore lay dormant in the library of the Swedish Royal 
Academy of Sciences for about 140 years until they were at last 
edited and published in the 1880s. R. L. Tafel issued two vol
umes on The Brain in English in 1882 and 1887, and shortly 
before the Second W orld War The Cerebrum appeared in three 
volumes, edited by Alfred Acton under the auspices of the Acad
emy of the New Church and the Swedenborg Scientific Association 
in Philadelphia [Bryn Athyn]. Portions of the manuscripts from 
which these modern editions have been prepared were, however, 
published before the end of the first half of the eighteenth century 
under the Latin titles of Oeconomia Regni Animalis and Regnum 
Animate. But again, they do not seem to have attracted much 
notice. The impact of Swedenborg’s thought then on subsequent 
studies of the anatomy and physiology of the brain was admittedly 
slight. Many of his insights did not find their way into the minds 
of other thinkers until long after Swedenborg’s death, and had to 
wait for their rediscovery until knowledge of the electrical excita
bility of nervous tissue offered new methods of investigation.

The history of a science is, however, somewhat distorted if it
1 A . von Haller, the Swiss physiologist, the second volume of whose 

Bibliotheca Anatomica was published in 1777, included a brief abstract of 
Swedenborg’s Oeconomia and portions of the Regnum Animale.
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is presented as an unbroken series of successful efforts which 
mount to the present pinnacle of understanding. Historians can 
afford to ignore neither the great array of failures and near-misses 
nor those curious islands of research and speculation which, for 
one reason or another do not rise high enough out of the water 
to be noticed by those travelling in the main stream. It might 
in fact be said that, apart from the important task of honouring 
the great, the historians’ major responsibility is to recover and 
keep before the mind of the investigator all the best ideas and 
methods not to be found in the current textbooks and journals. 
In addition to whatever direct help this might prove to be to those 
engaged in research and theory-making, it would assuredly add 
a dimension of human reality which is often lacking in histories 
of the sciences.

Seen in this light, Swedenborg’s writings assume considerable 
significance. For it is the amazing prematurity of so many of 
his ideas which most strikes the modern reader. During his 
travels in Europe he visited some of the outstanding laboratories 
of anatomy and physiology and no doubt did a certain amount of 
first-hand investigation himself. He wrote to Benzelius,2 who was 
his brother-in-law, that he had made himself thoroughly acquainted 
with the nerves and membranes of the brain. He did not, how
ever, indicate how this had been achieved. Concerning the source 
of most of his information, he had this interesting statement to 
make:
Here and there I have taken the liberty to throw in the results of my own 
experience, but this only sparingly. For on deeply considering the matter, I 
deemed it best to make use of the facts supplied by others. Indeed there are 
some that seem born for experimental observation, and endowed with a 
sharper insight than others, as if they possessed naturally a finer acumen 
than others: such as Eustachius, Ruysch, Leeuwenhoek, Lancisi, et al. There 
are others who enjoy a natural faculty for contemplating facts already dis
covered, and eliciting their causes. Both are peculiar gifts, and are seldom 
united in the same person. Besides I have found when intently occupied in 
exploring the secrets of the human body, that as soon as I discovered any
thing that had not been observed before, I began (seduced probably by self- 
love) to grow blind to the most acute lucubrations and researches of others, 
and to originate the whole series of inductive arguments from my particular 
discovery alone. . . .  I therefore laid aside my instruments, and restraining 
my desire for making observations, determined to rely rather on the 
researches of others than to trust my own. (Oeconomia Regni Animalis, 
Vol. I, 18)

2 See Swedenborg, Tremulattones (1899), p. vii.
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Max Neuburger was among the first to call attention to the 
large number of astonishing anticipations of modern views in 
Swedenborg’s works on the brain and spinal cord. In 1902, he 
acted through the University of Vienna in petitioning the Swedish 
Royal Academy for a complete issue of Swedenborg’s scien
tific manuscripts. The discussion of Swedenborg’s neurological 
thought however has been confined largely to a series of public 
addresses and short articles by such prominent figures as Anders 
and Gustav Retzius, Neuburger and Nordenskjold (see Ram- 
strorn, 1910). No single author has given a full account. It is 
our purpose in this article therefore to bring together some of 
the most important quotations from Swedenborg’s writings, along 
with some comments pointing up the significance of his remarks. 
In preparing these quotations we have drawn in part upon the 
material used by the Swedish anatomist Martin Ramström in 
1910. The reader should, of course, bear in mind Herbert Dingle’s 
(1958, p. 129) observation concerning Swedenborg’s scientific 
language:
H is nomenclature, which has not come into general use, naturally gives his 
writings a flavour now chiefly familiar to us in the production of woolly- 
minded cranks, but when the inevitable initial repulsion has been overcome, 
it is seen to express clear and penetrating thought.

D a w n i n g  o f  t h e  N e u r o n e  T h e o r y

Of first importance are Swedenborg’s ideas on the minute struc
ture of the cortex. Inroads had been made a half-century earlier 
towards a description of the microscopic entities comprising the 
cortical grey matter. Leeuwenhoek, Malpighi, and others had 
shown that this tissue consists of innumerable small globular bod
ies. The larger, pyramidal cells had also been differentiated. 
Swedenborg referred to the globular bodies, of nerve cells, as 
spherulae or cerebellula. It was established that they are con
tinued in thread-like processes which run into the medullary sub
stance, through the oblongata and into the spinal cord. From 
there they communicate with the various parts of the body by 
way of peripheral nerves. Concerning the function of this system 
of corticospinal tracts there was at this time little in the way of 
a clear theoretical understanding. This can in part be accounted 
for by the fact that the doctrine of the brain as a gland which 
secretes animal spirits, a Hippocratic and Galenic inheritance, was
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still dominant. Swedenborg undertook to cast this doctrine in a 
new terminology, based on elements of Cartesian philosophy. In 
a paper written in 1719 and entitled Tremulationes, he argued 
that the neural process consists of an oscillation of the finest par
ticles, which are thereby moved within a nervous, serum from the 
brain into the peripheral nerves, and back from the periphery 
through the medullary centres to the brain. The driving force 
behind these tremulations was supplied, he held, by stimuli to the 
sense organs and by the undulatory motion of the brain. Even 
though this rephrasing lends the fluid concept of the nerve impulse 
a modern ring, it was essentially the same ancient idea.

But whereas the old notion led most authors to wonder where 
the animal spirits were distilled and secreted, if not in the ven
tricular system, Swedenborg attended rather to the problem of 
the relationships between the brain and the periphery; that is, to 
questions of organization and communication. Drawing upon the 
available anatomical and histological evidence, he was led to regard 
the cerebellula as functionally autonomous units, each of which 
deserved his new name for them, ‘little brains.’ Emphasizing 
the profusion of chain-like connexions which the cerebellula main
tain with one another, with other parts of the nervous system, 
and with the periphery by means of their abundant fibres, and 
noting the extreme vascularity of the cortical grey matter, Sweden
borg became convinced that psychological states and operations 
should be located in the cerebellula themselves. Breaking with 
Descartes’s notion that the nerve fibres terminate in the wall of 
the third ventricle, where he thought sensory images resided, 
Swedenborg held that:

The external sensations do not travel to any point beyond the cortical 
cerebellula. This is clear since these are the origins of the nerve fibres. 
If these sensations were to travel further, for instance into meningeal and 
vascular tissues, then they would be overstepping their prescribed goal and 
would be carried away from the centres into the periphery. Therefore, it is 
these cerebellula which constitute for the external sense organs their cor
responding internal organs ( Oec. R.A., 11, 191)

This idea was the well-spring from which Swedenborg was able 
to draw so rewardingly in all his later theories of brain function.. 
W e can only second the words of praise which Martin Ramström 
gave to Swedenborg for his cerebellula doctrine:
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. . . the nature of the nerve-cells as elementary organs of the nervous system, 
the intimate connection between the nerve and its cell body, indeed even its 
dependence upon it in regard to nourishment, etc., he was able to clearly 
grasp in this way— and this more than a century before our modern theory of 
these relationships, the 'neurone-theory'  saw the light. (Ramström, 1910, 
P. 47.)

C o r t i c a l  L o c a l i z a t i o n :

S p e c i f i c  S e n s o r y  R e p r e s e n t a t i o n  A r e a s .

S o m a t o t o p i c  A r r a n g e m e n t  o f  M o t o r  C o r t e x

Clinical and pathological observations, as well as anatomical 
considerations, had led Swedenborg to a firm conclusion regarding 
the primacy of the cerebral cortex. All higher functions he located 
in the cortical grey matter.

The cortex is the principal substance of the whole brain; in it are located 
the terminals of the nerve fibers and of the vascular tree. ( Oec. R.A., II, 100)

From the anatomy of the brain it follows that the brain is the sensorium 
commune, with respect to its cortical substance, which is the brain proper, 
since to it are referred the impressions of the external sense organs as if to 
their one and only internal centre. The cortical substance is also the 
motorium commune volumtarium, for whatever actions are meditated by the 
nerves and muscles are determined beforehand by the w ill: i.e. initiated by 
the cortex. (Oec. R.A., III, 100)

And whereas Swedenborg had argued from the anatomical evi
dence that the cortical neurons each possess a high degree of 
functional integrity, since each has its own special fibre and a cell 
body well separated from the other, at the same time he saw the 
ground for assuming an organized interplay among these indi
vidual cortical units. The organizing principle lay in the complex 
pattern of folds on the surface of the cortex. These folds produced 
a number of distinct regions of varying size, and these regions 
he considered to be functional entities. In recognizing the subtle 
differences between various sense impressions of the same mo
dality, as well as the more profound dissimilarities between the 
impressions belonging to different modalities, Swedenborg also 
recognized the necessity of distinct aggregates of cortical neurons. 
In his Oeconomia he offered what appears to be a clear suggestion 
for subdividing the Aristotelian sensorium commune into specific 
cortical representation areas. With regard to the divisions of the 
cortex, he says:
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The cerebellula are thus wisely arranged in order that they might cor
respond exactly to the various external sensations. For these cerebellula 
are compacted into a certain number of units, and those are united into new 
and still larger groups, until they all make up the largest unit, which is the 
cortex itself. Individual areas are separated by fissures and sulci, to which 
correspond meningeal compartments and vascular patterns. The number of 
areas so formed is analogous to the various forms of sensation. In this 
way, every type of external sensation— vision, hearing, taste and olfaction—  
can be received distinctly, together forming the sensorium commune. (Oec. 
R.A., III, 307)

Swedenborg also extended this argument into the realm of 
motor activity. Here he goes much further in anticipating modern 
ideas of localization, clearly stating the precise region and arrange
ment of the motor cortex. He regarded the cerebellula which were 
involved in motor activity as having a connexion, through their 
fibres, with individual muscle fibres. Varying-sized aggregates 
of cerebellula could therefore control a whole muscle or a group 
of neighbouring muscles. In consequence of its fibre connexions,
. . . the brain possesses the power of influencing whatever nerves and muscles 
it will and of stimulating them to activity. ( Oec. R.A., n, 153)

After suggesting experiments on living animals by which spe
cific portions of the cortex could be shown to influence particular 
muscles (ablations and direct artificial stimulation, Oec. R.A., I, 
505) Swedenborg, only a few years after raising the question in 
1741, supplied the answer in his own writings. Before presenting 
this remarkable induction, however, it is necessary that we first 
clarify the terms of anatomical division of the cortex employed by 
Swedenborg (see Tafel, The Brain, I, 66 and 88). The ‘anterior 
province of the cerebrum' was his designation for the frontal lobe, 
and he repeatedly cited this portion in front of the central fissure 
as the seat of the intellect, from which all voluntary action pro
ceeds. The term curia, or courts, was used to distinguish func
tional divisions within the cortical substance. The anatomical 
arrangement which Swedenborg followed for the frontal region 
adjacent to the central fissure was based on a division of the 
cortical surface into three lobes. The topmost protuberances, 
bordering on the longitudinal fissure, he called the highest lobe. 
Moving laterally and downward, he referred to the adjoining por
tions as the middle lobe and the third lobe, this last being the low
est, i.e. most ventral region. With this explanation of Sweden
borg's terminology, we need only point out that the manuscript in
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which the following entry appears, written about 1745, first came 
to light in 1882, just twelve years after Fritsch and Hitzig’s dis
covery of the motor cortex.
The muscles and actions which lie in the extremities of the body, or the 
soles of the feet, would seem to depend more directly upon the highest lobe, 
while those of the abdomen and thorax proceed from the middle lobe. The 
muscles of the face and head, in turn, depend upon the third lobe. Thus the 
muscles of the body and the lobes of the cortex are seen to correspond to 
one another in reverse order. (The Brain, I, 68)

It remains an open question whether Swedenborg derived this 
insight from experiments which he conducted himself, or whether 
they were based, as Ramström maintains, on case reports found 
in clinical literature, such as Wepfer’s Historiae Apoplecticorum. 
There is also a faint possibility that the observations came from 
Pourfour du Petit’s laboratory in Paris. Swedenborg was asso
ciated with this institution in 1736, The Royal School of Dissec
tion. There he was under the tutelage of Winslow, and he proba
bly devoted the largest part of his one and a half years’ stay in 
Paris to brain studies. For at this time du Petit and his collabo
rator were engaged in some notable ground-breaking experiments 
in the field of cerebral localization. Perhaps the most outstanding 
of these experiments was that performed by Saucerotte (1768) 
in which he found that circumscribed lesions placed in the frontal 
cortex of a dog produced localized contralateral paralysis. The 
published account of this experiment, however, did not appear 
until twenty-five years after Swedenborg had written his prophetic 
words.

U p p e r  a n d  L o w e r  M o t o r  N e u r o n s .

S k i l l e d  M o v e m e n t s  a n d  H a b i t  F o r m a t i o n

Perhaps in no other aspect of neurological speculation did 
Swedenborg leap forward in time as effectively as he did in his 
notions of the functional independence of the lower levels of the 
nervous system. This leap was made after he had assembled a 
number of observations from different fields of study. The ana
tomical knowledge grounded his belief that although the cortex 
normally is the initiator of complex movement, the fibres of the 
cortex must act through connexions in the hind brain and the 
spinal cord in order to activate the muscles. One can safely at
tribute to him, in fact, the suggestion of upper and lower motor 
neurons; for he says:
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. . . although the fibre of the cerebrum docs not itself play a motive part in 
the muscles, yet it does play this in the two medullae, whose fibres it dis 
poses to act in this and no other manner, as is clearly deducible from the 
anatomy of the human brain, of the brains of brutes, and also of insects. And 
this it does, in order that the voluntary in the cerebrum may pass into the 
spontaneous and natural by means of the medulla, lest the cerebrum be 
carried away into profound particular motions every time an action, once 
begun, has to be continued from the ground of habit. (Occ. R.A., II, 157)

In addition Swedenborg was impressed by reports about the 
apparently normal behaviour of animals whose cerebral cortices, 
upon death, were revealed to have undergone calcification of ab
scesses and parasitic infiltrations. He combined this information 
with the fact of highly developed motor habits in humans and saw 
a clear basis for attributing to the various subcortical grey matters 
the capacity to act as motor centres in their own  right. He noted 
that, in learning to play a musical instrument like the lute, one 
must begin slowly and every movement of the fingers must be 
consciously willed. Later, however, the fingers seem to direct 
themselves easily over the strings, with great speed and accuracy. 
He explained this phenomenon by reference to the corpora striata 
(translation by E. E. Iungerich) : 3

. . . the corpora striata are vicarious cerebra, and replace the genuine 
cerebrum when it is deprived of its power of acting. ( Photolithographed 
M SS., Codex 55, 30.)

. . . the corpora striata can start motions which had previously been of the 
cerebrum or voluntary. For it is well known that voluntary acts by long 
continued habit pass over into spontaneous ones, or the habit becomes second 
nature. (Photolithographed MSS., Codex 55, 632.)

Having further noted that decapitated reptiles and birds are capa
ble of complex movements, Swedenborg went beyond the view 
which was then dominant and which remained current into the 
nineteenth century; namely, that all the primitive nerves of the 
spinal cord run uninterruptedly to the brain. He argued instead 
that the spinal fibres originate in various places; some in the 
cerebrum, some in the cerebellum and oblongata, and others in 
the grey matters of the spinal medulla itself. These last fibres 
he described as ‘the spinal cord’s proper fibres’, and spoke of them

8 This part of Codex 55 of the photolithographed manuscripts has not been 
published. A translation by Dr. E. E. Iungerich is preserved in the Library 
of the Academy of the New Church, Bryn Athyn, Pennsylvania. Excerpts 
were kindly put at our disposal by the custodian, Miss Beryl G. Briscoe.
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as intersecting the cord obliquely and transversely. Swedenborg 
drew in his manuscript (Photolithographed MSS., Codex 55, 
462) a schematized transverse section of the spinal cord, reveal
ing these details:
. . . the anterior roots of the spinal nerves receive fibres from the anterior 
part of the grey matter. The posterior roots, on the other hand, are 
furnished with fibres from the front and back parts of the grey matter, but 
always from the opposite side, so that there is a decussation of fibres. (N eu- 
burger, Swedenborg on the Spinal Cord, Trans. Int. Swedenborg Con. 1910, 
pp. 7ff.)

These views demonstrate Swedenborg’s remarkable intuitive grasp 
of a subject which has had to be elaborated over a long period, 
full of hard-won intellectual and technical battles.

E f f e r e n t  C o n t r o l  o f  S e n s e  O r g a n s

With regard to the midbrain colliculi, Swedenborg also ap
proached a modern conception. In describing of their fibre con
nexions, he concludes that some tracts are directed centrifugally 
and reach
. . . the bulb, the coatings, the humours, the iris and the pupil of the eye; 
that is, chiefly towards those parts of the eye which are being adjusted to the 
state of the objects at the time, and indeed spontaneously and without any 
previous will of the cerebrum. (The Cerebrum, I, 531)

W e assume here that he is speaking of the efferent control of a 
sense organ by higher levels of the nervous system.

T h e  I m p o r t a n c e  o f  t h e  P i t u i t a r y  G l a n d

The position which Swedenborg adopted concerning the pituitary 
gland also deserves attention. He calls it the organism’s ‘arch 
gland’
. . . imparting to the blood a special quality upon which, as compared with 
its quantity, depends the life of its kingdom. (The Cerebrum, ii, 602.)

These selections could be multiplied to greater length. For there 
is evidence that Swedenborg anticipated a number of anatomical 
discoveries well in advance of their ‘classical’ descriptions; e.g. the 
perivascular spaces, described by Virchow and Robin a century 
after Swedenborg wrote of them, the foramen Magendi, the 
cerebro-spinal fluid and its course, to name several (W oollam, 
1957). But enough has been said to give some impression of the
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scope of this man’s genius, as well as to demonstrate his deep in
terest in and contribution to the study of the brain. Some of the 
quotations we have presented here could not have been appreciated 
as little as fifty years ago. It is therefore possible to wonder 
whether the coming decades may not equip us to find other ideas in 
Swedenborg’s writings which will also take on air of premature 
brilliance, where they now appear strange and unimportant.

Emanuel Swedenborg, whose intellectual breadth and produc
tiveness have earned for him a high rank in many fields, clearly 
deserves a more prominent position in the history of neurological 
science than he has up till now been accorded.

P H IL O S O P H IC A L  N OTES

Introductory. This is the fourth installment of these notes 
devoted to symbols. It has been my intent to give numerous 
examples of the meaning of this term beyond the ordinary verbal 
or graphic meanings. It has been my effort to indicate the ir
reducible nature of the various ways of describing different aspects 
of creation. In particular it appears that such an interpretation is 
consistent with a pluralistic interpretation but does not appear 
to have application to a monistic interpretation.

This pluralistic interpretation of symbols has application not 
only in philosophy but also in science and education. Specifically 
it asserts the irreducible character of the disciplines philosophy, 
science, history, mathematics, and logic.

The irreducible character of man’s thought as a function of time 
was indicated in a previous set of notes by the special kind of 
verbal forms that have been important at various times in history: 
the aphorism at the time of Heraclitus; the dialogue at the time of 
the sophists and Socrates; the poetical form of the epic in Dante’s 
time. Also the irreducible character of significatives and rep
resentative was pointed out. And this was related to the irreduc
ible character of the pre-Noachic man and those who follow.

Other examples occur to me that might be developed, for ex
ample, in the history of science and of art. As I indicated, the 
possibilities as outlined did not occur to me at first. Only these 
two things occurred to m e: first, there was something quite wrong 
or essentially incomplete with the idea that the modem mind is
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