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CHAPTER 1
"INTRODUCTION

T. S. Eliot once wrote of Bradley's philosophy,

"We fighi:;ather to keep something alive than in the expecta-

wl

tion that™anything will triumph. In my opinion, this

. P s St .
‘statement describes the spirit of Whitehead's writings from
Pt g

1915 to the publication of Process and Reality in 1929.
Certainly during this peridd no overall triumphs can Be
claimed for either Whitehead's philosophy of nature or his
specific reflections on time. Yet much has been kept aiivé
by forming the foundation fgr new visions and new developments.
Tﬁis dissertation will focus on Whitehead's philos-
ophy of time and the importance that'the‘probiem of time had
on Whiteﬁéad's philosophy during a fourteen yeaf span (1915-
1929). The purpose of the dissertation is to prové the
following argument. Premise one is” that the lack of é ‘
definite ﬁhilosophy'of time explains why Whitehead had to
abandon his initial philésophy of nature which is found ih
the writings from 1915 to 1925. Premise two is that the
writings from 1925 to 1929 mark a transition in Whitehead's
thoughts. in which the epochal theory of time reveals the

"

1T. S. Eliot, "Francis Herbert Bradley," in Selected
Essays, N.Y.: Harcourt, Brace and World, 1950, p.

1




-

s

need for anqothe direction of his meﬂé;;gg;cs, which is
found in thedﬁritinés from 1929 to 1947. The conclusion is
that Whitéhead's struggle with the.perceptions; concepts,
and the problems of time had a significant impact on and
gave direction to his philosophical development. |

I have focused on the_Yritings between 1915 and
1929 because they have received little attention from
Whiteheadian scholars. «-This period of Whitehead's thought
is rich with insights, some of %hich are insufficient while
others survived to maﬁuration gnd issued forth as-viable

iggas in Process and Reality, Adventures in Ideas, and

Modes in Thought. When traced through their development,
these ideas, and particularly the concept df timé, p;ovide
the scholar with a richer understanding of Whitehead's
metaphysics and help guard against misunderstandings. The
study of the writings from 1915 to 1929 is also exciting
beq@yse of the leérning experience provided by viewing a
distinguished philosopher grappling with different ideas,
and following their formulation as they are-developed and
communicated. For process phildsophers the becoming of an
idea or occasion should be as important as their issuing
forth. In dealing with the writings from 1915 to 1929 I am
dealing with the process as well as with the ideas. By
understan&ing the problems, the tenEativé solutions, and the

process (which Whitehead provides in attempting to understand

-
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and to integraﬁe time into his philosophy), I plan to prove

my argument and show Whitehead's conceptuad triumphs, short-

comings and the necessity for Process and Reality €1929).

i Organizationally, I believe that Whitehead's
philosoﬁhical writings can be distinguished and divided into
. three periods: 1815 po 1925, 1925 to 1929, and 1929 to
1947.2- The first period (1915-1925) is distinguished by his
_attempt to develop a philcsophy of nature that is c osed to
mind. Tﬁe major works of this periodlare: An Enquiry
Concerning the Principles of Natural Kncwledge (1919),

The Concept-of Nature (1920), and The Principles of Relativity
. =

(1922). Chapters two through five analyze Whiteheg

philosophy of nature and philosophy of time. The' groundwork
for premise one is provided in dhapﬁers two ang’ three, énd
the proof is found inlchapters four and five.|
| The second period (1925-1929) is a fransitional
one. It is distinguished by Whitehead's atfempt to harmonize
and to account for all human experienceg’, whether mystical,_
symbolical, epistemological, metaphysical, scientific,
poetic or theological. The major works of this period are

.Science and the Modernm World (1925), Religion in the Making

2yhile the author believes that there are ample reasons
for distinguishing these periods from each other, it is also
realized that there is an overlapping and a continuation of
ideas from one Eeriod to another. It should also be noted
that Principia Mathematica is not included as part of his
philosophical works becduse of its emphasis on mathematical "
logic. ‘However, the Principia Mathematica is referred to in
the dissertation when the material necessitates such reference.

(=
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(1926), Symbolism Its Meaning and Effect (1927), and "Time"

(1926). Chapters six through ten analyze Whitehead's philos-
ophy of time and provide the groundwork and proof for premise
two. My conclusion integrates the chapters and premises to
provide the proof of my argument, .and presents my réasons
why Whitehead's philosophy of time offers a viable alternative
to today's dominant constructs of time. |

The final period reveals Whitehead's solutions to
the pioblems generated by time, nature, ahd mind by systemat-
ically joining them into a metaphysical ole. While this
pericd is beyond'the scope:of this dissertation, the major

works of this period are: Process and Reality (1929),

Adventures of Ideas (1933), and Modes of Thought (1938).

In Whitehead's first philosophical period (1915 to
1925), his philosophy of time developed inferentially from '
his philosophy of nature3 and from his critiques of other
accounts of nature, notably Newton's:and Einstein's notions,
Chapter two establishes the hypotheses, nomenclature and
importance of time in Whitehead's philosophy of nature. The
main objectives of fhis period are: a) Tdmdevelop a philosophy
of nature which is closed to mind; b) To develop a philosophy:
of nature which is based on the connectiveness and the

interrelationship of the fundamental entities in nature, events.

3The terms "philosophy of nature" and "philosophy of
science” will be used interchangeably in this dissertationm.
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By closed to mind in hypothesis (a) Whitehead

means that mind does not make any important conﬁribuﬁions to
. the content of nature. This is important because Whitehead's .
philosophy of naturéﬂwas an attempt to break with the philo-
" sophical traditions of Descartes, Locke, aﬁd Kant with

respect t6 this subject. For these latter pﬂilosophers, nature
and the entities of science are constructions in our mind. The
reéult of these philosophies is that the scientists never percéive
‘the ‘nature they are investigating. They only perceive the
appearances of nature. In rejecting this tradition Whitehead
dramatically proclaimed that nature was closed to mind. By this
he means that mind places nothing ip nature. While man can
construct metaphysical and epistemological chbunts of nature
and mind, Whitehead's philosophy of science pertains to the
knowledge of nature, the entitiles of'natu;e and the laws of
naturefwithout the addition of mind. In this way Whitehead
distinguishes his philosophy of science from metaphysics and |
.epiStemOIOgy and to do otherwise results in the "bifurcation

of nature."

‘Thus Whitehead provides the reader with the scope

and parameters of hig philosophy of nature and the criferia

to judge his success. The scope is a systematic understanding
of nature as it is. The limits of the study are nature as
enclosed within itself, and nature as closed to mind. The

criterion for success is to avoid bifurcating nature.
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By hypothesis (b) Whitehead intends.to reveal the

reality of nature as a dynamic, interconnected process in

opposition to the discrete atomism of the materialistic

perceptions of reality. This hypothesis presents the reader
with the meaning and content of Whitehead's philosophy of

nature.

, Y _
Chapter two also explains Whitehead's meaning for

such key terms as: nature, events, extension, significance,
and duration. These terms are used throughout the 1915-1925

writings, and it is important to know Whitehead's restricted

use of them. ~

-

The final function bf chapter fwo is tp establish

" time as an essential part of Whitehead's philosophy of

nature, Whitehead makes time part of the very fabric of
nature.‘ Thus any difficulties with the notion of time will
have profound effects on his overall philosophy. The demon-
stration of time as essential is found within Whitehead's
meaning of nature and events. I will show that for Whitehead
nature is a process, and that this process is of events
which are occurring now as unchangeable and unique entities.
The becoming of\events and their passage into other events

is nature unfolding, which necessitates an emphasis on time

rather than space as a fundamental principlé of nature.

- Thus time emerges from within the very process of nature: and

that extension is a derivative of time. The notion of

events 4s unique also provides Whitehead with another charac-



teristic of time: its direction. The aspect of nonrecurring

events allows Whitehead to argue that time is one directional.

Our sense perceptions of nature and the relationship between
events provide a third characteristic of time: continuity.
We perceive évents passing into other events and not as’' a
succgssion of discrete instants. Sense perception presen;s.
a continucus passage of events. This continuity can only be
accounted for by the continuity-df nature and the continuity
of time. 1 |
Demonstrating thaE time is a fundamental aspect of
niture and expléining key termé and hypotheses are not
sufficient for an understanding of Whitehead's-p sophy.
fo.pgove his hypotheses Whitehead must firgt de trate
that the presuppositions of classical mechanics / which
relies on discrete, abstract, self-sufficient entities

{(i.e.; the instant and the point), bifurcate nature and

produce a philosophy based on sgparation‘énd disconnectiveness.

Secondly, Whitehead muét show that the contemporary relational

alternative. in physics (namely, relativity) bifurcates
nature and is not truly relational. Thirdly, he must devise
a philosophy of time found in nature and capable of providing

the tem 1 matrix for the relations of events. Finally,

Whitehead'snaiternhtive relational philosophy must account

for nature ‘and be as applicablé as the theories he criticizes.

Chapters three, four, and five discuss these developments in
[

Whitehead's thought..
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Chapter three presents a brief examination of
. Newton's, Kant‘é, and Einstein's phiiosophies and demonstrates

that all three thedriés bifufcaté‘nature. Whitehead shows
"fhat_ﬁhe claimed exﬁériential reality of the instant, so
necessary to all three philosophies, is not experiential but
an abstraction. Whitehead also shoﬁs that classical mechanics
creates a mgdel of nature that is discontinuous and based on
discretenééé?'

Whitehead's criticism of Newtonian physics, in
particuagr his critique of absolute time, absolute space,
the instént, and the point, reveal important aspects of
Whitehead's notion of time. The first aspect is that time
is not separate from space in nature. Intellectually ohe
can treat time independently from space, but in terms of
sense perception one cannot separate the two in nature. The
result is Whitehead's acceptance of the Einsteinian notion
of the union of space and time and the abandonmeﬁt of the
Newtonian belief in the independence between time and space.
:'(While Whitehead proclaims the union of time and space he
does. not hold that they are thé same, for indeed, space is
derived from duration for Whitehead.)

| Other aspects of Whitehead's perception of time
emerge from his analysis and criticisms of Einsteiﬁ's system
of relativity. In addition to the union of space and time,

those characteristics of time are: the existence of an

infinite spatio-temporal matrix (though each of-us‘only
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my first premiée. )

perceives .a simgular series at one time); the notion of real
simultaneity between events; the uniformity of time-space;

the homogeneity of space; the importance of symmetry; and

" the need to digtinguish time from time measurement systems.

A fureher aepect is Whitehead's abandonment of the
instant “as the fundaﬁental unit of time. Duration is what
iéﬂberceived, thus the instant, because it fails "by definition"
fs/aave passage, can only be a mental entity and not a
natural eﬁﬁity.

Having demonstrated that classical mechanics and
relativity bifurcate nature, Whitehead begins to.buiid an
alternative philosophy. He tries to do this with his method
of extensive abstraction (chapter four) and with his treatment
of the congreence of time and the temporal modes (chapter
five). 1 conéend that Whitehead. fails to avoid blfurcatlng
nature in his explanations of the practical utility of the
instant, and the measurement of time and the temporal modes

(the past, the present, and the future). Thus Whitéhead is

forced to abandon his initial philosophy of nature, which is

The practi 11 utility and simplicity of the instant

and the point force Whitahead to develop a method and explana-

- tion to account for them (in this theory. His answer is the

method of extensive abstrectlon (chapter four) The method
is brilliant but¢Wh1tehead must rely on the concept of

temporal unlimitedness to preserve the usefulness of the
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instant, but there is no sense perception of temporal unlim-

e ’

itedness. The result is that Whitehead is trapped. 1If he
tries to preserve the practical utility of the insﬁant with
& . his method, he bifurcates nature. 1If he abandons the idea
of temporal unlimitedness, then his method fails to be as
viable as the theories he criticizes. Whitehead retains

-

temporal unlimitedness and thereby contradicts hypothesis (a)

by bifurcating nature, and thus partially veriinng‘my

premise one. . gf()
A similar probl in chapter five. After

[

successfully criticizing the mathematical and .the scientific

sygtems‘of measuring time as tautological and bifurcating

nature, Whiteheaq must fjll the void with his own system.

Again his idea and stem are good alternatives, but I
will show how they ultimately fail. Whitehead believes that
the.congruence of time is dependent on the passage of nature,.
with endurance and repetition ;; key aspects. He carefully -

- relates his notion of congruence back to sense perception.
But I will contend that Whitéhead's'approach to congruéncét

- ) bifurcates nature because?he needs memory to account for
repétition, and memory needs mind. Whitehead also has-
problems with the difference or identity of the passage of
nature with the passage of thought. Once again, Whitehead's
hypotheses will not be confirmed, but his failure will

support the first’premise of my argument.
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Chapter five is concerned additionally with
Whitehead's analysis of the temporal modes. While Whitehead's
examination &f the temporal modes reveals a close affinity

" to Bergson's description of the temporal modes and demonstrates
a viaBle alternative to the mathematical model, he is still
unable to explain the temporal modes without an appeg;/fgx
mind which fesults in the bifurcation of nature.

Thus chapters two through five will demonstrate
Whltehead s philosophy of nature and hls failure to construct
his philosophy without bifurcating nature when coping with
concepts of time. Indeed, as I will show in my analysis of
the _;}zrit"ings from 1925 to 1929, Whitehead opers nature to
mind thus allowing him to account for some 6} the phenomena
of time left ﬁnaccountable during. the period of 1915-1925.

Chapters six through ten deal with Whitéhead's
writings from 1925 to 1929. These chapters provide the
foundation and arguments for my second premise, ﬁhic& ﬁocuses
on the epochal theory of time. The writings from l92?/§p
1929 mark a trénsitory period in Whitehead's thoughts;hfrom_
th? exclusion of mind from nature to the inclusion of nature
with metaphysies. This transition is marked by a 1a$k of
clarity with respect to direction, goals, terminol%%§ and
what should be pPreserved from earlier thoughts. ‘These
aspects are reflected in his tyeatment of the epochal
theory of time (chapper nine) which becomes the pivotal
point in Whitehead's philosophic development and provides

him with the. direction for his metaphysics.
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Chapter six states Whitehead's hypothesis for this
period and his expanded meaﬁing of his fundamental entities,
the actual occasions. Whitehead's hypothesis during this
period is that one can integrate the logico-mathemafical

h)

philosophy of Principia Mathematica with the aesthetic and

poetic intuitions of Wordsworth and the other Romantic
poets. Through this hypothesis Whitehead intends to harmonize
the simplicity, order, logic and utility of the scientific
theories and philosophies of nature with the intuitive and
poetic perceptions of the whole of nature as an organism;
thereby allowing for change, conmnectiveness, value and
endurance. His method for ag%émplishing this integration is
the development of a relational philosophy. The measure of
success or failure is based on how well Whitehead's relational
philosophy is harmonized. .Whitehead's relational philogophy
is embodied in his epochai fﬁéo£§ of time, and the success
or failure of his philosgphy is dependént upon the success
or failure Qf his epoéﬁgi fheory of Eime.

From this hypdthesis I have drawn my second premise. .
The thrust of chapters six, seven and eigﬁt are to provide

the foundation and need for Whitehead's epochal theory of

time (chapter nine). Chapter ten represents Whitehead's

- attempt to resolve some of the problems that develop from

his epochal theory of time.
Whiteheadfs intention to integrate mind, sense

perception and intuition into a new interpretation of reality
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is seen in the j;anded meaning of his fundamental entity,
thé actual occagion or the event, as discussed in chapter
six. Asyﬁal ofcasions are simple, creative, indivisible,
novel, atomic Pnits Qith mental and physical poles. The
actual occasioh is not to be interpreted as the basic unit
for a new materialistic atomism., What Whitehead is trying
té establish.is a new relational philosophy based on qualita-
tive atomisms.

This new relational philosophy needs more tﬁan the
definition and description of the fundamental entities.
Indeed the integration and relationship of actual occasions
is not accounted for by definitions. To develop his relational
philosophy he needs a philosophy of time (the epochal theory
of time) to'provide'the teﬁporal matrix for the relationship
of oécasiqné and a notion of unity that can explain the
mégtal and physical fusion of occasions (prehension).
Wﬁitehead's epochal theory of time, primarily’, and the
doctrine of prehenmsion, secondarily, provide the bases for
verification of Whitehead's hypothesis.
uf The denial of simple location (chapter seven) is
Whifghead's refutation of materialistic atomism. This
chapter is important for an understanding of Whitehead's
position during ﬁhis period of writings. First, the doctrine
of simple location expresses the fundamental axiom and the
consequent axioms of mathematical ﬁhysics, The deniaf\éf

simple location demonstrates alternatives open to Whitehead;

]
-
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and it establishes the need for a relational philosophy, in
particular a new relatiohal philosophy, which explains why
he develops the notions of prehension and the epochal
theory of time.

Secondly, the denial of simple location will allow
Whiteﬁead to maintain and to sharpen his earlier criticisms
of Newtdn, Kant, and Einstéinl(chapter two) without the

problems of the bifurcation of nature. Thus the criterion

for .success changes from the ability to keep nature closed

-

to mind to the ability to avoid the doctrine of simple

location. The failure to -avoid simple location is the

.fallacy of misplaced concreteness and to avoid this fallacy

one must keep the abstract frém being regarded as concrete..

. Additionally, the denial of simple location will\ﬂ
show that while matter can be conceptually isclated we must
not forget and must account for occasions as dynamically
connected entities. This concept justifies Whitehe;d's
notion of actual occasions and specifies the kind of qualita-
tive atomism he desiresﬁ;_g?urthly, induction is a viable
source of knowledge. By adﬂg;ing to the.doctrine of simple
location induction is destroyed, so by denying simple location
Whitehead is able to preserve sense-percéption as-a‘legitimate
part of knowledge.

Having established the need and reasons for a new
relational philosophy in chapter.six'(actual occasions) and

seven (the denial of simple location) the dissertation
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proceeds to the proof of premise two. Chapter eight (prehen-
sion) is concerned with the means and method by which atomic
occasions are unified. Whitehead's answer is found in his
doctrine of prehension. While this chapter reveals an
ambiguity in terminology and an incompleteness and confusion
in the idea of prehension, an idea is revealed that will be
developed into one of Whitehead's fundamental categories in
his metaphysical works. | |

This chapter also demonstrates the need for a
temporal matrix and an account of the becoming of occasions.
Prehension remains a secdhdary jidea in this period (1925- |
1929), but when joined with the epochal theory of time,
prehension forms the basis for Whitehead's new relational
philoséﬁhy. 'While prehension can provide some account for
the relationship between existing-occasiona and the denial
of simple location can assure that we account for occasions
correctly, neither of these two }deas can explain how o¢ccasions,
come tg be. To explain thelbecomingiof occasions and thus
the process of nature Whitehead mugt-develop a philosophy of
time. He Qttempts.this with his noﬁioﬁ of the "epochal
theory of time," which is his theory of becoming.

Not only does this theory represent wﬁitehead'a
alternative philosophy in its clearest form, but it also
reveals the major difficulties tha%!his philosophy has in
this period. . Thus this chapter nine provides the proof for
my second premise and a medsure of the degree of failure
Whitehead .experiences in demgpstrating his hypothesis.

,1‘f v
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The epochal theory of time is ahe foundation of
Whitehead's theory of the process of becoming. How an
occasion ceases to be or comes to be is of vital concern to
any relational philosophy; In order to cantrast Whitehead's
theory, I will present some of the different alternatives
open to'Whitehead~and why he rejects them, First, the
different theories of continﬁity as presented in.the writings
of Aristotle, Aquinas, Maxwell and Einstein are examined.
Whitehead's rejection of these theories rests upon the
problems of the infinite regress and the preservation of the
uniqueness and novelty of actual occasions. Following f ,ﬁ

Whitehead's format in Science and Ehe Modern World, the

theory of quantum mechanlcs is examlned after the contlnuum

theories. Whitehead is sympathetlc to this alternatlve and
“a -'\
it influences his philosophy of time, but he does not accept

quantum mechanics in its entirety.
[ ]

Having shown that the alte;natives which are open

to Whitehead are unacceptable to 'him, his epochal theory of

-time is presented. Time is the "sheer succession of epochal

durations," and natural process requires a "duration involving
a definite lapse of time, and not merely an %nstantaneous
moment." But while this definition of time allows Whitehead
to account for some unification and integration, it fails to
address the question of the becomlng and existence of actual
occasions. Thus the theory allows for dlscontanLty in the

-

micro world in opp051t10n to the perceived continuity in the



macro world. These two problems demonstrate Whitehead's N
inability to develop a truly relational philosophy in this
period of writings. The problems with the epochal theory of
time can only be resolved through the development of a full

metaphysical system, The epochal theory provides the direction
|
that this metaphysics must take becalise the metaphysical

account must resolve-the problems raised by the epochal
T

theory.

r The problem of continuity versus discontinuity

‘remains unsolved during the 1925-1929 period but Whitehead
attemptsffo solve it with the notions of causal efficacy and
presentational immediqu (chapter ten).‘ However, Whitehead's

attempt is unsuccessful.

<

Before continuing with the dissertation, I believe

that is is best to recall Whitehead's own words on the

frustration of dealing with time:

The theory which I am urging admits a greater ultimate
mystery and a deeper ignorance...It is impossible to
meditate on time and the mystery of the creative passage
of nature without an overwhelming emotion at the limita-
tion of human intelligence.4

13

- AA. N. Whitehead, oncept of Nature,“Cambfidge:

ﬂbamﬁridge University Press,‘l%?&, P..73.
- \/ ‘\
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CHAPTER II
THE MEANING OF NATURE

It is interesting that Whitehead should have
attempted to develop 2 systematic philosophy of nature in i
isolation from other areas of philosophical inquiry. At the(

very outset of one of his first major philosophical works, -

The Concept of Nature, he states unequivocally that a
philosophy of nature or science should be considered in isolation

from any metaphysics or epistemology: /
...any metaphysical interpretation is an illegitimate -
importation into the philosophy of natural science. By &
metaphysical interpretation I mean any discussion of the
how (beyond nature) and the why (beyond nature) of thought
and self-awareness. In the philosophy of science we seek
.the general notions which apply to nature, namely, to

what we are aware of in perception. It is the philosophy
of the thing perceived, and it should not be confused with
the metaphysics of reality of which the scope embraces _
both perceiver and perceived. No perplexity concerning -
the subject of such knowledge can be solved by saying

that there is a mind knowing it.

This may seem to be a direct conseqﬁencg of Whitehead's early

. training as a mathematician. It has been suggested

W5

1The Concept of Nature, p. 28. See also An Enquiry
Concerning the Principles of Natural Knowledge, the Preface.
Other quotes reaffirm Whitehead's commitment to this point.
"What we ask from the philosophy of science is some account
of the coherence of things perceptively known." Ibid., p. 29.

18




he attempted to explain time

19

that as a trained mathematician he would look for measurement

and thus to empirical perception as a basis for science.

But this stands in contrast to his subsequent development,
and it may be seen és,an attempt to reconcile his views with
the empiricism that was current at the time. What is clear
is that Whitehead attempted to limit the basis of his philos-
ophy to sense p?rception; While this self-imposed restriction
bore many positive results, it was. ultimately barren and did -
not yield the de31red systematic p 1losophy of nature. It

3

seems to me that Whitehe f*awg to see this inadequacy when

jor he became rapidly conscious

TBE the fact thatatime could ?94 be adequately explained on

the basis of mere sense percéption.u Whitehead's strategy,
at this t‘itr-lké, is dictated by his aims. '

He offers us two'hypotheses for éhis period:
(a) to develop a philosophy which is closed to mind; and
(b) to develop a pﬁiloSOphy of nature which is based on the
connectiveness apd-;nterrelationship of tg% fundamental

entities in nature, events. Hypothesis (a) was developed -
L8

-
-,

beé&ﬂse Whitehead wanted to construct ‘a philosophy of nature,

unencumbered by metaphysical and epistemological entanglements,

- "Natural philosophy should never ask: What is in the
mind and what is in nature?'" “~(Ibid.,.p. 30).
"In other words, science is not discussing the causes
of knowledge, but the coherence of knowledge. The under-

'standing which is sought by science is an understanding of

relations within nature." (Ibid., p. 41).




if by thpught we mean nature as part of mind.2 Thus nature

is closed to mind, which means that mind does not make any
important contriﬁutions to the content of nature. The result

is that instead of relying on mind as a means of interpreting
pature, Whitehead argues that nature can‘only be revealed in sense
perception.3 He claims that this methodology is the hallmark

of his philosophy. He then examines-two other theories of

2"Nature as disclosed in sense perception is self-
contained as against sense awareness, in addition to being
self-contained as against. thought." The Concept of Nature, p. 4.
"Nature is closed to mind." Ibid. .

This argument that nature is Independent or closed to
mind and thought is easily misunderstood. Whitehead is not
arguing that mind or thought are not important parts of
nature nor is this statement of phenomenology. What Whitehead
is claiming is that sense perception can present information:
that can be relied on without reference to other acts of
pexrception or the meaning of perception. " This closure of
nature '"'means that in. sense perception nature is disclosed
as a complex of entities whose mutual relations are expressible
in thought without reference to mind, that is, without
reference to either sense awareness or thought.' Ibid., pp. 4-5.

As stated this closure of nature is easily misunderstood.
Both C. D. Broad (in his article "Alfred North Whitehead
(1861-1947)" in Mind, vol.:37, 1948, pp. 139-145) and
R. W. Sellars (in his article "Concerning . 'Transcendence' and
'Bifurcation,'" in Mind, vol. 31, 1922, pp. 31-39) seem to
evidence this misunderstanding. Both claim that because
nature is independent of mind Whitehead has violated his own

- system and bifurcated nature. While our first impressions

might lead us to accept Broad's and Sellar's deductions, a
closer examination of Whitehead's text would dispell their
contentions. Whitehead is trying to argue that the problems
associated with nature as revealed by the perceiver and in :
the perceived, as well as the synthesis of the knower and the
known. are metaphysical or epistemological concerns, and

not the subject matter of philosophy of science. Thus
Whitehead does not deny the legitimacy of these types of
inquiries but he claims that a philosophy of nature can and
must be built without them.

3The Concept of Nature, p. 4; p. 8.




- - nature which, he maintains, result in a pifurcation or
division of nature. While one of the theories deals with
nature as apprehended in awareness and the other claims that
nature is that which causes the awareness, they pave a, 3
common meeting ground, namely the mind. % He.wishes to.
consider nature in a way that does not lead to theiﬁifurcatfan
of .nature. This clear intent to keep nature closed to mind
'has two important.coﬁsequences. First, as mentioned earlier,
it provides a methodological first principle, namely that
sensé perception is basic for a comprehensive philosophy of
the natural sciences. In othér words, nature is disclosed
in and through sensory perception. Second, a philosophy of

¢ science which is satisfactory must not 1eaa to a bifurcation
of nature.

‘By hypothésis-(b) Whitehead inténds to reveal the
reality of naturé as a dynamié, interc?ﬁhected process in
opposition to the discrete atomism of ﬁpe maserialistic
perceptions of reality:

The fundamental assumption to be elaborated iﬁ.the oo
course of this inquiry is that the ultimate facts of
nature, in terms of which,all physical and biological
explanation must be expressed, are events connected by
their spatio-temporal relatioms, and that these relations
are in the main reducible to the property of events

that they can contain (or extend over) other events

which are parts of them., In other words, 'in the place
of emphasising space and time in their cépacity of

4Ibid., pp. 30-31. TFor a complete presentation on
. bifutrcation see Chapter III of The Concept of Nature.

¢
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disconnecting, we shall build up an account of their
complex essences as derivative from the ultimate ways

hY

in which those things,sultimate in sciences, are
interconnected.

v

~ A
This hypotheéis establishes the meaning and content that
Whitehead éeéks to develop in his philosophy of nature.
Beﬁd;e we can exam;ne Whitehead's philosophy as developed B
from'thgse two- hypotheses we must first become acquainted
with some 6f the-impo£tant gé?ﬁs used gpd establish the -
importance of timejiﬁ-this phiiosophy of nature. - .
Whitehead offérs his readers two views of nature
during this first period in his philosophical develogmentkkgji

The first view is that tpe:gxte

by the relation of extéﬁsion. This gpatial conception of
nature is perhapé not surprising giQen Whiteheaa'éfmathematical
orientation. Time and the dynémic‘asﬁect of nature are
secondary"in this account of nature, and ome is left with

only quantifiable eiements:Jispaée‘anH the spétial relatiohship
of objects. By this accoﬁnt, time is to be interpretea in
terms of space and quantified in terms of spatial references. '
This conception of nature reveals Whitehead's coﬁtinued )
acceptance of the Newtonian wérl&-view, as opposed to the

views that Einstein was beginning to formulate during

those years. While this view of nature was common to

5An Enquiry Concerning the Principles of Natural
Knowledge, p. 4.

\,ﬁ\v;ﬂ

all¢y of nafure is revealdd .
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. (, ) Galileo,-ﬂescartes and Newton, it was to prove inadequate in
‘ ‘ | Ekpléiniﬁg duration, process, and novelty. For these reasons.7
- * Whitehead quickly abandoned this account of nature, and

+ saught one that is both bolder and more adequate to the

needs of a philosophy of the natural sciences. .

. - .
-

)l\ T - "His second view is simply that "nature is a process."8
- This is a radicgl-shift in Whitehead's early philosophy, for
' -;t'means that space is no longer the pgimary focus of a
comprehensive study-of nature. The foéus is now tiﬁg; and
. ‘ extension becomes a derivative concept, hinging on the -
notion of prpcess.9 To understaﬁd-ﬁapure, one must now
understand duration and’ the prpcess of nature: In other

words, Whitehead abandons the conception of nature or the

analysis of naqPre in terms of entities considered as exten-

i

sional for a consideration _of nature in terms of emergence,

~

persistence, causation, andjnovelty of entities. Hence,

without the concept of time, nature itself cannot be understood.

V2l Béfore a comprehensive philosophy of nature can be- attempted

one must be clear about the notion of time. Although its -

P
. 7This way of describing the externality of nature in
terms of the relation of extension is abandoned by Whitehead
in the notes to the second edition of An Enquiry Concerning
the Principles of Natural Knowledge: ™. .. 'process' is the
.. . Iundamental idea, was not-4a_my mind with sufficient emphasis. .
Extension is derivative from process, and is required by
it."  (p. 202). Y : :

8 The Concept.of Naturé, g. 53.

- 9An-Enquiry Concerning the\ Principles of Natural
(_x_ Knowledge, p. 202, and p. &.

?



-

Ly,

\/\ 4 .24

P. 274,

™
meaning was to be revised and deepened and perhaps modified
to some éxpent,lo Whitehead remained committed to this
second view of nature as a process throughout all his léter
writings.

But.if nature is a process, it must be a pfbcess
of something. But what?- To this question Whitehead answers:
events. He believes that sense percepti&% yields events as
the "most concrete fact capable of separate discimination."ll
Thus the most important characteristic of event; in this
early Whitéheadian philosophy is their status as concrete,
rock-bottom entities. We should not confuse Whitehead's
term event with the more general word thing. Events are not
thingg, Whiﬁeheaq.neVer addressed himself to the distinction
of events and things, excépt to comment, "If I had time, it
would be interesting to consider more closely these concepts

w12 It is clear from his writings that

of events and things.
a thing is composed of a group of events and not a single
event. In other words, a thing for Whitehead is an aggregate,

a collection of events. In a phrase that cannot be cémmended

for its clarity, Whitehead defines events as '"the relata of |

10

See Adventures of Ideas, N.Y.: Macmillan Co.,.¥961,

llThe Concept of Nature, p. 189; see also p. 19 and,
"Time, Space and Material,” Arlstotellan Society: Supplement,
1919, p. 47, . and An Enqulry Concernlng the Prlnciples of
Natural Knowledge p. /7. .
12A. N. Whitehead, "Space, Time, and Relativity," in
Whitehead's Interpretation of Science, Ed. by A. H. Johnson,
N.Y.: Bobbs and Merrill, 1961, p. 107.

ﬁ.,.
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"Whitehead's Philosophy, New Brunswick, N.J.: Rutgers Univer-

25

L}

the fundamental homogeneous relation of 'extension.'”l3

It
seems that he is hoping here that real benefits will accrue
from this characteristic of events. First, it seems that ' ;

events represent nature as .a unity of time and space, for 1

 time and space are to be derived, to some extent, from the

. ' . 1 . . .
. relation of extension. 4 Since we perceive events in both

time and space, a definition of extensipn is useful toward

an understanding of the unity of our perception of events.

‘Events extend over each other in time and space. Whitehead

-says "every event extends over other events which are parts - ]

of itself and every event is extended over by other events

of which it is part."15

This view has led Hammerschmidt to
define the Whiteheadian concept of event in a clearer way

as "any actual occurrence with an extended spatio-temporal

locus."16

13An Enquiry Concerning the Principles of Natural
Knowledge, p. 6l. : ' ' .

14

Ibid., see also The 'Concept of Nature, p. 52 ‘and ?
P. F. Schmidt's comments in Perception and Cosmology in

sity Press, 1967, p. 31. This argument that time and space
are derived from events is a change from Whitehead's stated
position in "Uniformity & Contingency." There an event was
a four-dimensional space-time unit. In other words events 4
were defined in terms of space-time. Now, in his philosophi- (ﬁgg

cal writings, time and space are relations of events. See
"Uniformity & Contingency' in Alfred North Whitehead:

The Interpretation of Science, Selected Essays, ed. by

A. H. Johnson, N.Y.: Liberal Arts Press, 1961, pp. 108-124.

Lan Enquiry Concerning the Principles of Natural S
Knowledge, p. 62. : i

léw. Hammerschmidt, Whitehead's Philosophy of Time,
N.Y.: Kings Crown, 1947, p? 101. S
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The characteristics 6f an event are unchangeability,
ﬁniqueness, and continuity. It would seem paradoxical that
Whitehead should clei@ that evente are unchangeable since he
asserted ehatbnature is a process, a process that is‘a
procees of events.'lHow can there be a process if the funda-
mental entities of that process are unchanging? Whitehead
answers that the events in themselves do not change, but
only the relationship to other events with respect to time

and space changes.17

Because of a possible confusion created
by the word change with respect to the relation between
events, Whitehead suggests that we replace that word by the

word passing. Thus events do not change, but pass; in other

-

words, there is a '"passage of events' based on extension.”

In Whitehead's own words, '"The passage of an event is its
passing into some other eveﬁt which is not it."18

| In addition to being ﬁﬁchangeable, events are also
ﬁnique.19 By this Whitehead wishes to emphasize two points.
Firet, events are actual, they are ﬁhat éecome in nature.

Secondly, an event can never repeat itself.  This is important

because Whitehead believes that nature is novel and creative.

17An Enquiry Concerning the Principles of Natural
Knowledge p. 62. /

181bid., see also C.D. Broad's comments in '"Review
of Whitehead' s 'An Enquiry Concerning the P{}nciples of
Natural Knowledge,'' in the Hibbert Journal, vol. 18, 1920,
pp- 401-402.

“19an Enqulry Concernlng_phe Pr1nc1p1es of Natural

. owledge p 6l.

RN
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If an event can never recur, then every event is novel.
Nature is the continual process of events that pass. Hencé
nature is both creative and unique. This aspect of non-
recurring events allows Whitehead to argue that.timé'is one-
directiqnél. Whitehead also argues that nature has 2 ;hird'
characteristic: .continuity. Events are continuoushsecaﬁsé
they are extended. The 'continuity of naturé," he says, "is
to be found in events."zo Whilé each event is unique,
Whitehead ciaims an.overlapping of events indicates.the v
continuity between them. However each event is individﬁél,
and does not overlap. Thus we apprehend tﬂis continuity of
nature when we aré aware of the passage of events. This
characteristic of events will be modified in the second
philosophical period, E@t'during this first period Whitehead
uses the event to account for continuity in naturet It is
only at a later date that Whitehead will argue that the
fundamental units of nature are discontinuous and atomic.
Continuity will become one of the more troublesome problems
for Whitehead's philosophy (see chaptef nine). For now we
must be concerned with the meaning of events.

It should be noted that there are differentikinds

of events, the mo important of which is called the percipient -

event. This event possesses the additional characteristics

Pe

201pid., p. 66.
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of the "here pre'sent."21 This "here present" quality of the

' percipient event furnishes a frame of reference within which

other events are»perceived:

Our 'percipient event' is that event included in our
observational present which we distinguish as being in
some peculiar way our standpoint for perception. It is
roughly speaking that evenE which is our bodily life
with the present duration. 2

So a percipient event is a locus of events with a focal
point in a duration. In the words of Professor Schmidt:

That with which the duration is simultaneous and to
which it is presented is the event 'here-present' which
is called the percipient event. ...it (the percipient
event) is one of the finite events limited in both its
spatial and temporal aspects, incagded in the duration
defined by the apprehended event.

The, percipient event, while a épéqific'kind of event, will
become . important in our analysis.dﬁ\Whitehead's philosophy
of time because of its essential relation to duration.

In brief, then, the event is the basic concrete
3 .

 entity revealed in perception. Events provide extended and

" continuous entities, they possess a temporal and spatial

locus. They are also unique and unchanging.'
S
Extension for Whitehead is derivative from process
and a fundamental relation between events.24 We may now

PR

211bid., p. 70; see also The Concept of Nature, p. 107.

22The Concept of Nature, pp. 187-188; see also
N. Lawrence's comment in wWhitehead's Philosophical '
Development, N.Y.: Greenwood Press, 19638, pp. 40-42. e

23p 7, Schmidt, Percéption an& Cosmblogy in Whitehead's
Philosophy, pp. 48-49.

24The Concept of Nature,.pt 52; see also An Enquiry
Concerning the Principles of Natural Knowledge, p. ol.
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‘inquire into its meaning and use in this first period.
Extension refers to the relationship between events. This
relationship.is the inclusion of events, i.e., one eventf
contaihs other eﬁents as a whole may be said to contaiﬁ
parts. Whitehead provides us with the following example of
extension. "Imagine,'" he séys, "all nature within the
Senate house during Caesar's death extends over all nature
"within Pémpey's statué during that death."?® Let us note
here that Whitehead only uses the term extension to refer to
events, and hence we can define extension as the relation of
inclusion between a whole ahd its part. This overlapping of
events is important in his philosophy of time. First, since
events exhibit the relation of extension, extension is a
property of events. Secondly, since events are extended,
éhey cannot be considered as instants or pointé, for'ﬁgints
and instants are by definition not extended. Points aph
instants are not events and hence not fundamental elements.
of reality. This led Whitehead to abandon in part all those
scientific theories which rest on points and instants,
namely those of Newton and Einstein. Whitehead contends
tﬁat it is imperative to formulate a theory of nature in

which time and space are based on events, i.e., extended

entities. (More will be said about Whitehead's criticism of
L )

25"Time, Spgée and Material," p. 47.

o e —
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points and instants in the next chapter.)  Thirdly, extension

provides us with a means of both describing and understanding
1;:--
how process occurs. Extension is the way nature develops: s

Nature devel , ‘in the same sense that event E become
part of %;Zﬁgpﬁi which includes (i.e., extends over E
and also tends into the futurity beyond E. Thus in a
sense the event E does change, namely in its relations
to the other events which were not and which become
actual in the creative advance of nature...Z26
This quotation also discloses a fourth consequence of
Whitehead's concept of extension: extension is no longer
said to belong exclusively to spatial relationships, as
classical physicists believed, but belongs to temporal’
relationships also. 1In fact, temporal extension becomes the
prototype of extension in the Whiteheadian view of nature.
Thus, one event extends into .the future because of its
inclusion in another event.

Whitehead claims that our perception.of relatedness
contains two factois: the "discerned" and the ”discernible."27
The discerned is merely our immediate perception in which we
discriminate individual differences between related events.

Our perception, however, cannot specify the individual

relations between the events, but only that they are related
P

26An Enquiry COncernihg the Principles of Natural

Knowledge, p. 62.

QJWhitehead deals .-with our perception of the "discerned"
and the "discernible" in Chapter III of The Concept of Nature
and Chapter IV of The Principle of Relativity, Cambridge:
Cambridge University Press, 1927; only in The Principle of
Relativity the terms are changed so that "cognisance by
adjective” replaces the "discerned' and "cognisance by
relatedness'" replaces '"the discernible."
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.
{ and are the "entities falfilling the functions of relata in
\< these relations."28 What is discérned is a specific relation-_
\\‘;‘ ship. The discernible is the perception of the relatedness

‘h\\\\\_ff an event beyond its discerned characteristics. This

seégpd perception reveals the temporal endurance and spatial

- .
vk

k.5
E

'spreading of an event beyond its particularities. Whitehead \
gives as an example a red patch.29 When we perceive a red
patch, we know that thefe is an event specified by red here
and now. This is discerned perceptiom, but while ﬁe-are
perceiving it in this limited sense, we actually know more,
namely that we perceive its enduring reality in space and

timé beyond the mere here and now. This is our discernible
perception, hence the discernible is the spatio;temporai'
felatedness of the event in itself and in relation to the

rest of nature occurring around it. "Whitehead uses the-
- concept of significance to extricate the importance of the
discernible. He defines significance as follows:

% This disclosure of an entity as a relatum without
further specific discrimination of quality is the basis*

of our concept of significance...Thus significance 1s
relatedness, but it is relatedness with the emphasis

4

on one end only of the relation.- VY . |,

28The Concept of Nature, p. 49. /t)

29The Pringiple of Relativity, in Alfred North White-
head: An Anthology, %ed. by F.3.C. Northrop and M.W. Gross, -
N.Y.7 Macmillan, 1953, p. 338.

307he Concept of Nature, p. 51 (underlining mine).
The doctrine of significance presented here is defined more
clearly and is expanded from the definition of significance
(b presented in An Enquiry Concerning the Principles of Natural
Knowledge, p. 12, as Whitehead indicates in a note at the
. end of @Ee Concept of Nature, pp. 197-198.

e
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This concept of 31gn1f1cance plays an 1mportant

role in Whitehead's philosophy of nature. First, the doctrlne

of significance is essential to explain our perception of

the endurance of e}@nts as past, present, and future since’,
S LN . , . .
our immediate discerned perception only reveals the percipient
event and does not allow us to assume that there is an *
internal connection between events. The) second point follows
from the first. Namely, the doctrine of the significance of
events is essential if Whitehead is to‘argde for the uniform-

ity of nature.31 Since events occur in nature, we are told

. about the relatedness of events in reference to the perceptions

of the observer. If this were the only consideration

. . : !
possible, the relatedness of'events would become\relatlve to-

the observer and nature would not be uniform, or at least

-

could not be said with certainty to be uwiform. If this
relativism were accepted, Whitehead would indeed be doing
what he claims should not be done, bifurcating nature by
introducing mind.

The concept of significance is also related to his.
concept of organism as the intelligibility of the unity of

being. Schmidt has shown this very clearly:

3orhe Phllosophlcal Aspects of the Pr1nc1ple of
Relat1v1ty,' in Alfred North Whitehead: The Interpretation .
of Science, ed. by A."H. Johnson, pp. 140-141. See also
"Unlformlty & Contingency," Ibid., pp. 121-123 and
The Principle of Relat1V1ty Cha pter IT.

*
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_ The doctrine of significance also makes understandable
( _ : the unity of being, which is a fundamental notion of
biological sciehce. For a given natural entity now
possesses in a definite expressible sense internal
: parts necessarily related in a definite manner, or else
b ’“\\\\ that "natural entity would not-be what it is. The
i : events which the situations ¢f these parts belong to
are in a pattern of relatedmess. Such extended inter-
related wholes revealed in the analysis of perception

provide the foundation for the ‘key biological concept
of an organism.32 \

‘Later, in his égcond philosophical period, Whitehead will
use the doctrine of significance to elaborate his theory of

33

prehension and causal efficacy. In the second period, the

concept of significance is subsumed and transformed in the
~concept of prehension. I will explain this more. fully in

thes chapter on prehension (chapter eight). With the aid of"

1V
34

the-concept of significapcgidWhitehead later .devised the
theory of causality based on the ﬁérception of internal
v reiatedness that served him in his criticism of Hume.
Whitehead, then, presents a doctrine of extension
based on the perception of relatedness. This extension of
nafure is not merely spatiai but essentially temporal,'and
‘gxténsion is used to -explain how nature, through events,
progres r\éevelops. Pefception of extension is divided
/ﬁ“}ﬁtﬁ/zgzg:::;gtnédﬂand.the discernible, and the signifiqénce

of events is said to stem from the discernible. It is this

-

f

32?. F. Schmidt, Perception and Cosmology in Whitehead's

Philosophy, p. 75.

33"The doctrine of significance provides a new theory.
.of causality based on a new view of internal -relatedness."

(; - ' Ibid. See also Whitehead's work, Symbolism Its Meaning and
Effect, Cambridge: University Press, 1928.
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significance of ﬁvehts which allows Whitehead to explain the
endu?ance of events in.a tempofal structure as well as their
uniformity and the uniformity of nature and space-time.
Events are also characterized by duration, or the-

temporal passage of naﬁure. Whitehead's temporalizing of
nature sharply contrasts Newton's spatializing of nature.
The: result is that nature bégins to have a temporal rather
than a spatial fhysidgﬁom&. Duration, in fact, is the
essential relationship that enables one to understand
Whitehead'srphilosgﬁhy of timet Whitéehead defines duration
as thus: |

(a)...cértain whole of nature which isllimited only by

the property of being a simultaneity...thus a duration

is a definite natural entity. A duration is discriminated

as a complex of partial events, and the natural entities
which are components of this complex are thereby said

to be 'simultaneous with this duration.'...A duration et
is a codncrete slab of nature limited by simultaneity

which 1s an essential factor disclosed in sense-

awareness. 34

. We may note here first that for Whitehead duration is real

and not merely an abstract stretch of time. By. making
duration-"a definite natural entity," he acknowledges durations
as parts of nature, Secondly, the limitation of duration is

not spatial but temporal. Hence, duration can be conceived

3rz'The Concept of Nature, p. 53. (underlihing mine).
Whitehead also defines the duration as "a temporal slab of
nature; and is all that there is, subject to the temporal
limitation inherent in the awareness. This awareness of
the whole is directly sensed, and is not a detailed discri-
mination of its parts. This sense for the being of nature
is accompanied by a diversification of the duration into
parts, which are more or less clearly discriminated."

. ''Time, Space and Material," p. 27.



ae.spatialiy unbounded,

being simultaneous with the
simultaneity refers to the relatedness in the '"now present."

Thus duration is spatially infinite but temporally bounded.

and limited only by the condition of

"now present.

w35

For Whitehead,

' Whitehead illustrates this by the following diagram:

The slab of nature forming a duration is limited in its

temporal dimension and .unlimited in its spatial. dlmen51ons-
Thus it represents a finite time and infinite space.

For example,
and

assume natufe to be spatlally one- dlmen51onal
. an unllmlted vertical llne in the dlagram represents : 36
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let the horizontal line represent time;
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"now present" allows Whitehead to maintain tﬁe_Neﬁsenian

a

. f?S"A duration is in a.sense unbounded; for its is,

within certain limitations, all that there is.
property of completeness,
present;'

It has the

limited by the condition '"now-
it is a temporal slab of nature."

An Enquiry

Concerning the Principles of.Natural Knowledge, p. 69.

36

Ibid., p. 1l11.
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one-time system, since only time is limited and space is
not limited. Whitehead retained a single uniform time system

in order to .be ablé to make statements about the whole of

. nature at a particular "now present.' Since duration is

spatially uﬁlimited, we have a class of infinite events, a’
fact that Whitehead considers important.

This conception of duration, however.;contained a

e

number of difficulties that compelled Whitehead to re&vise
his notion of time. The major problem is that if duration.
is defined as spatially unlimited but temporally limited of hf
bounded, there is no accouﬁt 6f temporal unlimitedness, and
""'such a description ... ﬁould obviously be circular, since

Whitehead will later define space and. time in terms of

durations and their properties."37 Hence, Whitehead was -«

. driven to medify his doctrine of duration to include temporal

unlimitedness.38 By temporal unlimitedness he means that
"there are no maximum durations and no minimum durations."39

The inclusion of tempofal unlimitedness broadens

- Whitehead's meaning of duration. First, as stated above,'it'

allows for both space and time to be defined in terms of

duration. Secondly, now that durations are temporally

37R.M. Palter, Whitehead's Philosophy of Science,
Chicago: University of Chicago Press, 1960, p. 31l.

38yhitehead tells us, this in a note at the end of
An Enquiry Concerning the Principles of Natural Knowledge,
p. 204. PR

39The Concept of Nature, p. 59.
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uniimited they' lack the exactness and the precision that
durations had before. .The benefit is that durations can in -
no way be viewed 'in terms of instants.. fhir@ly, the :
meaning of temporal unlimitedness does not require every
duration to be without limits, but rather that éuch limits
depend‘on perception and are not sharply defined.40 Fourthly,

because of the addition of teﬁporal unlimitedness, Whitehead

can state that "durations are events with a quality of

' unboundednegs . They form the sole class of infinite events. n4l

Finally, the inclusion of temporal unl:.m:t.tedness42 d1d not, "
alter the definition of duration as something real, or the

general descrlptlon of perception of the whole of nature as

_occurrlng in our'Tmmedlate present. Duration refers to the

temporal inclusion of events in the present totality of
nature now 11m1ted solely by 51mu1tane1ty This present
sxmultanelty, or this present totallty of nature, is unbounded
in space .and indefinite in time. Hence, duration becomes

the temporal'aspect of nature from which the concept of time
must be derived.

The foregoing explanation of the concept of duration

illgftrates the problem of discussing Whitehead's phi105933§f.

- 40an Enquiry Concerning the Principles of Natural
Knowledge, p. 09.

41"Time, Space and Material,” p. 47.

-
42yhitehead abandons this concept of temporal unlimlt\d-
ness when he develops the notion of epochal time. See
chapter nine.
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"philosoﬁhyron e development of his thought, we will work

tlme they advocate. From such criticisms Whitehead's

of time. AIthough the meaning of time, as such, is not
diréctly discussed in Whitehead's writings, it is apparent
from the wﬁole of this chapter that time is of fundameﬁtal
importance to.Whitehgad's discussion and develobment of a
philosophy of nature. Whitehead focuses on : ncepts of
duration, exteggion, and‘significance to elaborate his

philosophy of nature, our examination of these various

concepts reveals that their fundamental aspects lie within a .

. discuESiQE_gﬁftime. Since our objective is to pursue

Whitehead's_pﬁi osophy of time and the influence of this

within the confines of his attempt to créate'a systematfe
philosophy of nagure. Because Whitehead's philosophy of ‘ :.
time 1is derlved 1nferent1a11y from his philosophy of nature
and from his crlthues 'of other systems of nature, we must

now turn to hlS crf$1c1sms of other phllosophles of mature,

notably Newton s and Elnsteln s, and focus on the notions of

-philosophy of time can be apprehended.

But thé demonstration of time as an egsential part
of thé fabric of natufe by an analysis of the-nomenclature‘
and‘thg posffing,of hypotheses is not sufficient for deter-
mining the ﬁorthibf Whitehead's philosophy. We must examine
the process ﬁ& which he attempted to prove his hypdthgses:
His process consisted of showing: (a) the presuppositions .
and theory of Newtonian physics bifurcate nature; (b) the

Il



39

théory of relativity bifurcates nature; (c)_his philosophy
ofitime is grounded in nature and capable of pyds?ding the
tegporal matrix for the relations between events; and

(d) he must demonstrate that his philosophy can account for
nature‘and be as useful as thoge theories he criticizes.

In chapter three Whitehead will fulfill conditions

(a) and (b) for the establishment of his hypothese The"

~ chapter will alsoxprovide some of Whitehead's characteristics

of time thereby providing a partial demonstration of point. (c).

o~

\ . - } 1.:_{- . . | ‘-! ..




CHAPTER I1I1I
WHITEHEAD'S CRITIQUE OF THE NOTION, OF TIME
FOR NEWTON, 'KANT, AND EINSTEIN

Having established the importance of time in
Whitehead's philosophy of nature, it is my intent ﬁow to
examine Whitehead's criticisms of Newton, Kant, and Einstein
in his writings of 1919-1924.' From these criticisms important
elements of Whitehead's philosophy of -time gradually begin:
' to emerge and he establishes a partial prodf for‘His hypo?h-
eses by demonstrating that Newton's, Kant's, énd Einsten's
alternatives bifurcate nature. L- |

Since time is iz%roperty of nature, Whitehead saw
himself compelled to state his reasons for considering
wrong-headed, any philosophy of naturé whicﬁ considered
nature aé a property of time. Thé New;oniaq system is a
major philoscphical and scientific theory which treats
nature in relation. to pime. Newton devised a universal
mechaniés to explain nature by using a very limited number

of basic concepts: matterl} time, space, and motion. Only
. A

1Newton describes matter in terms of mass. Mass is .
described as a product of density and volume. Yet in
contemporary terms, density-js described as mass per unit
volume. The result is that Newton's arguments about matter
are circular in light of today's thinking, and for this

reason the topic will not be pursued further. '

-

40
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(— ; time and'space need concern us here. Newton, it will be -

recalled, describes time and space as follows:

Absolute, true, and mathematical time, of itself, and
from its own nature, flows equably without regard to
anything external, and by another name is called duration:
relative, apparent, and common time, is some sensible

and external (whether accurate or unequable) measure of
duration by means of motion, which is commonly used
instead of true time; such as an hour, a day, a month,

a year. ’

Absolute space, in its own nature, without regard to
anything external, remains always similar and immovable.
Relative space is some movable dimension or measure of
the absolute spaces; which our senses determine by its
position to bodies, and which is vulgarly taken for
immovable space; such is the dimension of a subterraneous,
an aerial, or celestial space, determined by its position
in respect of the earth. Absolute and relative space

are the same in figure and magnitude; but they do flot
remain always numerically the same. For if the earth,
for instance, moves, a space of our air, which relatively
and in respect of the earth always remains the same, -
will at one time be one part of the absolute space into
which the air passes; at another time it will be another
part of the same, and so, absolutely understood, it

will be perpetually mutable.2 : :

V-V .
Milic Capek offers the following comments on Newton's concep-

tion of a time, which flows without a regulator: 'Time

flows no matter whether something changes: or not; in its own

(/9 nature, time is empty and is so only in accessory and contin-

gent way filled by changés. Changes are in time, they are

not time itself.”3 Herce, absolute time, for Newton, is

o

2Isaac Newton, The Mathematical Principles of Natural

Philosophy, tr. A. Motte, F. Cajori: London: . Nelson and
Sons L g ) , '

td., 1947, p. 6.

v o .
3M. Capek, The Philosophical Impact of Contemporary

(_ - Physics, NeWcJersey: Van Nostrand Co., 1961, p. 36.
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independent of motion4 and relies on nothing other than
itself. Newtohian time, unlike Galilean or Einsteinian
time, ddoes not require material objects "in it" to be a J
comprehensible or an explanatory construct. Absolute time
is just that, absolute, and it is not relative to anything
else, -which is the second fundamental concept, it is
unchanging. . ’-}L
Newton's conception of absolute space is Well
described by John Keill, one of his early followers:
We conceive Space to be that, wherein all Bodies are
placed...; that it is altogether penetrable, receiving
all Bodies into itself, and refusing Ingress .to nothing
whatsocever; that it is immovably fixed, -capable of no
Action, Form, or Quality; whose Parts it is impossible
to separate from each other, by any Force however
great; but the Space itself remaining immovable, receives
the Successions of things in motion, determines the

Velocities of their Motions, and measures the Distances
of the things themselves.3

Hence, absolute space is a homogeneous mathematical construct

which has no need of a subject, In Keill's déscribtion: it

is something akin to a material body except that material
bodies are always in reference to absolute space. Absolute
space does ﬁot rely on aﬁything for its existence, and there
is no interdependent or interconnecting view of space and

tiMe in Newtonian physics. Both are completely autonomous.

4In practice motion is not conceived as 1ndependent
of space and time for Newton. In fact, velocity is measured
by change in location (space) divided by change in time
(V = Dx/Dt). /'

37 Keill, An Introduction to Natural Phll&sophy,
London:" Andrew Millar, 1758, p. 115.
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This is, of course, a startling view of time and
space to anyone who would wish to claim that physics is
grourided in empirical evidence.6 The evidence adduced by
Newton for absolute time and absolute space is from an
experiment that is intended to demonstrate the aifference
between absolute and relative motion. This experiment,
simply the rotat;on of a pail filled with watef, is quite
well-known and has often béen discussed in the literature.
When a'égil is filled with water, the surface is flat, but
if a pail is-spun rapidly on its axis, the pail, because of
centrifugal force, Wifl gradually communicate its motion to
the water which will recede little by iittle from the center
and gradually take on a concave suifacé until it acquires
the same rotation\and velocity as that of the pail. At
first, the surface of the water is flat, thus indicating that
"its true circular motion had not yet begun." The increasing

concavity of the water surface suggests that "the real

6"1 frame no hypotheses; for whatever is not deduced
from the phenomena is to be called an hypothesis; and hypoth-
eses, whether metaphysical or physical, whether occult quali-
ties or mechanical, have no place in .experimental philosophy."
I. Newton, The Mathematical Principles oPF Natural Philosophy,
p. 547. See also Burtt's discussion on this in E. A. Burtt,
The Metaphysical Foundations of Modern Physical Science,
London: Routledge and Kegan Paul, Ltd., 1932, 2Znd. editionm,
pp. 244-245. 1In fact, Newton's laws say that absolute (fixed)
space is undetectable by physical experiment. Only those
Newtonian laws in the fields of electricity and magnetism, by
postulating ether, opened up the possibility of detecting
absolute space. The result was that a number of ingenious
and skillful experiments were constructed.in an effort to
detect evidence of the motion of the earth through an ether -
to search for the absolute frame of reference. The most

noteworthy of the attempts was the Michelson-Morley experiment.



circular motion of the water" increases until such time that

-

the water "had acquired its greatest quantity,’

meaning tﬁe
greatest quantity of real circular motion. Newton intérpréted
this as ekpg;imental evidence for the existence of absolute
rotational motipn.7' He argued, in consequence, that an
object. can have absolute, though not always observable,-
rotational motion as long as it has absolute homogeneous

spéce in which to move and an absolute, smooth, flowing time

 during which it carries on this motion. Hence, Newton

attempted to escape describing time in the vulgar way by
reference to perception or sense-awareness. Absolute space
and time transcend sense-awareness and their perfect consis-
ﬁency'abides in the realm of the absoluté.

| -Whitehead originally accepted the general
Newtonian viewpoint, which_can be seen clearly in '"On the
Mathematical boncepts of the Material World." Here he

claimed that time is instantaneous: 'Time must be' composed

Tyhile it appears that this experiment demonstrates
absolute motion, it doesn't. All this experiment does is
posit the possibility of absolute rotational motion. 1If
absolute motion is equated'with absolute rotational motion
then Newton is in difficulty, since it does not account for
motion in a straight line. 1In fact Newton has a serious
problem with the notion of absolute motion because his first
law states that one is unable to distinguish rest from uniform
motion in a straight line. This inability to distinguish rest
from uniform motion is not accounted for in the rotational
pail experiment. Thus this experiment does not establish

‘absolute motion or abspolute space. (For further information

consult Ernst Mach's The Science of Mechanics, trans. by
T.J. McCormack, LaSalle: Open Court, 1960, b6th edition,
pp- 287-288.) : '

ﬁ/l\
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of instants ... Instants of time will be found to be included
among the ultimate existent of every concept.”8 This is not
as surprising as might ‘be expected since Euclidian geometry
is a part of Newtohian physics, namely, it is the language

in which the Principia Mathematica is written. With the

advances of non-Euclidian geometry in the early part of the

20th‘centur§, Whitehead began to have doubts about the

validity of Newtonian physics, inasmuch as it spoke of

nature in terms of abﬁolutelgpace and time. 1In his article

"The Axioms of Geometfy,” hé.rejects the concept of space as
N

a purely numerical cqnstruct.9

But the attack on Newtonian
physiés, especially against the concepts of absolute space

and absolute time, really begins with An Enguiry Concerning

the Principles of Natural Knowledge, and is pursued more

radically in The Concept of Nature, as well as in the article,

"Time, Space, and Material," and The Principles of Relativity.

Whitehead objected -to absolute time and absolute spacelO

8"On The Mathematical Concepts of the M3terial World,"
in Philosophical Transactions, Royal Society of London,
series A, Vol., 205, 1906, p. 467.

Jung decisive argument for either view [relative or
classical physics] has at present.been elaborated."

‘A. N. Whitehead, "The Axioms of Geometry," Encyclopedia

Britannica, 1llth, edition, Vol. 11, p. 734

OSee Chapter II. See also: "Also, time as a succes-
sion of Instants corresponds to nothing which falls within
my own direct knowledge. I can only think of it metaphori. -
cally either as a succession of ‘dots on a line or as a set
of values of an independent variable in certain differential
equations. I cannot dissociate time from concrete nature,
and then know nature as at an instant of time; nor am I
aware of any fact which is instantaneous nature." "Time,
Space, and Material," pp. 45-46.

§

st
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since we have no sense-awareness of them. Whitehead considered
that Newton had attempted to account for sense- perceptlon 1n
terms B th mathematlcal formulae. and the concepts of

absolute time and absolute space.

Time and space would ap ear to provide these all-’
embracing relations Whl h the advocates of the philosophy
of unity of nature requq& The perceived redness of .
the fire and the warmth Ere definitely related in time

and in space to the molequles of the fire .and the’
molecules of the body.ll .

But this view, of course, leads to a bifurcation of nature,

.for a classical concept of time as expoﬁnded by Newton and

enlarged by his followers has. "tacitly crept from books on
: ™~
mathematical physics into general scientific thought as

expressive of the gltimate sgructure (of nature andqtime)."lz‘

Whitehead “realized the superficially negative

implications of making space and time absolute categories:

Time is the ordered succession of durationless instants;
and these instants are known to us merely as the relata
in the serial relation which is the time-ordering
relation, and the time-ordering relation is merely
known to us as relating the instants. Namely, the
relation and the instants are jointly known to us_in
‘our apprehension of time each implying the other.l3

11The Concept of Nature, p. 33.

12”Time, Space, and Material," }..44.

13The Concept of Nature, p. ¥3. See also Whitehead's
description of the effects of abso ute time and space on the
concept of nature: ''Suppose we now assume absolute time and

absolute space. What bearing has this assumption on the
concept of nature as bifurcated into causal nature and
apparent nature? . \lThe theory now is this: Causal events
occypy certain perlod of the absolute time and occupy
certain positions of bthe absolute space. These events
influence a mind which there upon perceives certain apparent
events which occupy certain perlods in the absolute tlme and'

Y
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Absolute‘space is defined in terms of extensionless points

14

placed in an-ofdered relation, Thus absolute épace implies

3
the following: (a) '"a space-ordering relation, whieh holds
between points," and (b) "a space-occupatien Fe;ation between
points of space and materlal ob;ects."ls‘
But Whltehead s cr1t1c1sm of absolute .space and
time does not rest solely on our inability to perceive

exemplifications of such categories. The doctrine to which

Whitehead espécially‘objects in the general Newtonian cosmology

: ; ]

occupy certain positions of the absolute space;{ and the

- periods and positions occupied by the apparent ewents bear
a determinate relation to the periods and position¥ occupied
by definite apparent events. Delusions are apparent events
which appear in temporal periods and spatial positipns with-
out the intervention of these causal events which are proper
for influencing of the mlnd to their perception.”™ 1bid:,
pp. 37-38.

»

% 35-36. "Space ... is a system of exten-
s which are. the relata in space-ordering

does not arrange the points in orie linear series
o the simple method of time-ordering relations
G . The essential logical characteristics of this
/f-felatlon from which all the properties of space spring are
expressed By mathematicians in the axioms of geometry."
See also: 'The extremely valuable work on the foundations
of geometry produced during the nineteenth century has pro-
ceeded from the assumption of points as ultimate given
entities. This assumption, for the logical purpose of
mathematicians, 1s entirely justified.. Namely the mathe-
matician. asks, What is the: logical description of relations
between points from'which all geometrical theorems respecting
" such relations can be deduced? The answer to this question
is now. practically complete; and if the old theory of absolute
space be true, there is nothing more to be said. TFor points
are ultimate simple existents,,with mutual relations disclosed
by our .perceptions of nature." An Enquiry Concernlng the
Principles of Natural Knowledge, p. 16I.

p L

The Concept of ‘Nature, p. 36.
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s the conception of an instant. He is not alone here, and
there seems to be general agreement among a number of distin-
16 Bachelard,l7 Bergson,18
. 19 : 20 21 . . .
Whitrow, Russell, and Alexander on this crucial issue.

In An Enquiry Concerning the Principles of Natural

Knowledge, Whitehead begins his attack on this classical

structure, and more specifically, 'on the notions of the

.instant and the point In his first line of attack he
'argues that 51nce veloc1ty cannot take place in an instant
. of- unextended location, the notlons -of the 1nstants and the

. point render ve10c1ty impossible.  Velocity must refer to

past and future events, 'as well as to direction, but this is

impossible in the instant,22 L \/f;>'

16C. D. Broad, Examination of McTaggart's Phllosophy,
Cambridge: Univer31ty Press, 1938, vol, II part I,
pp. 267-268, 275-277.

17

G. Bachelard, L 1ntu1t10n de l 1nstant Paris, 1932,

PP 24 25, 38-39, 64-85, 97.

1BH gson, Creative Evolution, N.Y.: Macmillan and
s. by A. MitchelTl, TI91T. : :

19G J. Whltrow The Natural Phllosophy of Tlme N.Y.:
Harper Torch, 1963, pp. I53ff; 317. .

2OB Russell, Qur.Knowledge of the External World,
London Walellan L1914, pp.  123-130 and especially p. 148,

215. Alexander Space, Time and Deity, 2 vols., N.Y.:
Dover Press, 1966, vol. I, pp. 43-52, 144-147, 150-151 ‘and
espegially pp. 120-124" ~ o

22"The ultimate fae:igmhiaCLng all nature is (in the
but

traditional view) a dist on of material throughout all
space at a durationless ihstant of time, and another such
ultimate fact will b another, Adistribution of the same

e g/f T - | .
A \ ' .

\



Whitehead adds that if "nature at an instant' is

the expression of at ultimate element of reality, then it

should be evidenced-in other sciences concerned with nature,

~such as biology. There appears to be little support for

‘Mpstants and points in such sciences.

R

In biology "the concept. of organism cannot be expressed X
in terms of a material distribution at an instant. The
essehice of ‘organism is that it is one thing which
functions and is spread through space. Now functioning
takes time. Thus a biological organism 'is a unity with
a spatio-temporal extgmsion which Jis of the essence of
. its being. This biological conception is obviously
»  ilncompatible with the traditional ideas.23 ‘
In addition to the fact that some of the sciences cannot and

-

do not use thlie concept of the instant, recent developments

in physics do not indicate«@hat\naﬁuxe should be understood
. R N P R

in térms of points and instants.. 1 ,

Reflections on Maxwell's equations reinforce his
[Whitehead's] objections to instantaneous configurations
of unextended points as thé ultimate facts. For (a) they
involve vectors, all of which need two points to define -
their directions; (b) the density of electrical charge

- which enters into:these equations is meaningless if you.

—

material tthﬂ%Lout the same space at another durationless
instant of time. The difficulties of this extreme statement
are evident... No room has been left for velocity, accelera-
tion, momentum, and *kinetic energy, which certainly are -

.essential physical quantities.

) -We must therefore in the ultimate fact, beyond which
science ceases to analyze, include the notion of a state of
change. But a state of change at a durationless instant is
a very difficult conception. It is impossible to define

- Velocity without some reference to the past and the future.

Thus change is essentially the importation of the past; and
of the future, into the immediate fact embodied in th

durationless present instant." An Enquiry Cohcerning the
Principles of Natural Knowledge, pp. 159-160.
23 - Y

Ibid., p. 160. B
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literally confine yourself to unextended points; and

(¢) the differential with respect to time is meaningless
1if you literaI%X confine yourse¥f to instantaneous
configuration. ' ’

In The Concept of Nature, Whitehead developed a second line
of attaCk.gn Newtonian points and instants.

In the first place it seeks for the cause of the

knowledge of the thing known instead of seeking for the

character of the thing known: secondly it assumes a

knowledge of time in itself apart from events related

in time: thirdly it assumes a knowledge ofzgpace in

. itself apart from events related in space.®”’

. This general criticism led Whitehead to believe”

that in order to explain hature adequately one must replace
the notion of instant with duration and the concept of point
with that of extension. Whitehead did not deny that the
toncepts of instant and point had a fundamental role to play
in mathematics and in contemporary physics, and they are
preserved, albeit radically modified, in his method of
extensive abstraction which we will discuss in the next
chapter. , .
'~ From Newtonian physics Whitehead turmed to Egﬁgtein's
‘new theory of relativity. We must now inquire into Einstein's

theory, which proposes relative time and space as a replace-

ment for absolute timg‘and space. The theory of relativity

|

24¢c.D. Broad, "Review of Whitehead's: An Enquirg
Concerning the Principles of Natural Knowledge, " Tge Hibbert
Journal, vol. L8, 1920, p. 395. S

25The Concept of Nature, p. 39.
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was developed auring the collapse of Newtonian physics.26
It filled the void left b& the departure of classic ph&sics
and it can be said that Einstein in his Spécial Tﬁeory.of
‘Relativity fi}led a vacuum, In order to understand the
- Special Theory of Relativity with which we will be mainly
concerned, ust briefly explain "inertiallframes,?:special
felativitfh and the.;twin p#radox". ,
Einstein streésed‘that one cannot view nature
Qithout lookiﬁg at it. from a'particular vantage'point. In
this sense every_observer.definéé a frame of reference. 1In
"'principle, all observers, all frames, are equally good to
deécribe ﬂature pfovided_that_we use such methods as those
. of fhe genéial theory of relativity. But the simplified
- treatments-given.by Newton, and by Einstein in"his special
thedry of relativiﬁy, hold only in a limited class of frames,
which are called "inertial frames. " These treatments are

—

interesting and phy31cally relevant since the geocentric

26
of the ether drift hypothesis - the search for an absolute

frame of reference. While the null result of the ether drift,

experiment did not immediately ove Qprow Classical Mechanics,,
the ultimate result was the collapse'of the notion of the
absolute frame of reference and consequently the collapse of
Newtonian physics. (I am aware that strenuous efforts were
made to save the ether drift hypothesis after the Michelson-
Morley experiment. But even the ad hoc claim that the earth
drags the ether with it, while explaining one set of experi-
mental observations, failed with respect to other sets - such
as, astronomical observations.) - :

é
r——

The Michelson-Morley experimént was a terrestrial test

-
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frame closely approximates an inertial frame.27 Thus if two

- observers change their relative velocity, then at least one

of them does not define an inertial frame during the period
of change. -

The discovery that the speed of light in a vacuum

is constant for all observers in inertial frames prompted

" Einstein to consider what meaning could still be attributed

to the traditional cogcepts of time and space, in particular
to observed time and space intervals between twp events, By
an gvenﬁ, he meant an occurrence which an observer could
characterize as happening at a point in space and time. In "
principle, Einste%n held that the time of an event could be
measured only by an observer in the immédiate n@ikhborhood
of that event. Tbe;¥esult obtained by this first observer
could only be used by a second observer some distance away,
if both observers were at rest in some inertial frame of
reference. But suppose that a second observer a distance
away moves with respect to the first obserVer; Then, - only

in the special case where the relative veldtity is constant,

"are there formulae which can be used to connect the space

-

and time intervals between the two events as seen by one

observer with those seen by the other observer. These
L
formul'ae apply as follows: Suppose twolgpertial frames,

~

27The geocentric frames only approximate inertial
frames in that geocentric frames are both rotating and
revolving. Thus they are non-inertial. However, this
doesn't appear significant in‘most experiments,



which we will call S and §', have coincident and similarly

directed X - axes. Let'the space and time coordinates of an

event be x and t for S; and x' and™t' for §'. Let dx and
dt; dx' and dt' denote the spatial and temporal intervals

between two given events, for S and S§' respectively. Let §'

be moving at velocity v relative

x X

- '
=~ 75 f
-
-

\._-‘—‘:‘-_..._ _.‘_ — \
T

J

_.to the positive x - direction. Then the fundamental equations

of special relativity, comprising the Lorentz Transformation

Formula, assert that:

o
L
I

(dx - vde) - (L - vP/ct) M2

dt' = (dt - vdx/e2) - (1 - v2/cdy~1/2
.

let b =w/c; let g = (1 - vzlcz)-l/2
Then we may rewrite the equations;

dx' = g (dx - bec dt)
de'

g (dt - b dx/c)
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As can’'be seen, these équations yield the same reéult no
matter which frame we agree ngcall S and which we agree to
label as.S'.. From the equations we can cdnclude that if the
velocity of S' relative to S5 is V, then the velocity of S
relative to S' is simply -V.- Furthermore, for Small veloci-
tiesi the equations reduce to tﬁe Galilean traﬁsformation

equatifens.28 | | .

Consider two events that both occur in the neighbor-

hood of an observer A who is fixed with respect to S. Here
dx is equal to zero. From the above equations we have:

dt' = g(dt - b.0/c) = g dt; or dt = g_ldt'.‘ From the defini-
éion of g, w; know that g is never less than unity; g_l is |
never greater than unity. Hence, B, an observer in S',
finds that the A - time between the two events is less than
his own. But this A - time is simply the difference in
readings given by A's clock, which moﬁes reiative to B.
Thus, for B, "a moving clock runs slow." :The saﬁe argument
can be applied to A. 1In fact, for all observers, a clock -
moving relative to thgg runs slowly. This claim that A and
B.botq find each. other's clock runs slé@ has two important
consequences. The first is the destruction of the Newt¢gnian

thesis that time is absolute and independent from space. 1In

the light of their independence thrbughout the history of

28For small velocities the equations reduce to dx' =°

dx ~ vdt. This equation assumes time in absolute and observ-

able space is yrelative, since it depends on velocity.
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philosophy and science, this notion of joining timé and.
spaqe.is.a revolutionary idea. The second result is the
appéfent paradox that occurs when this phenomenon is applied
to space-traﬁel. '

Einstein rejects N%wton's concept of tim: as

something invariant, public, and indepeﬁdent'of space.

Instead, time must be viewed as in union with space, in a.

~ continuum. This union of space and time is called the

space-time continuum; and has led to the view of the universe
as four/d%mensional. However, Einstein's position is in
disagréement with the'phenomenon_of common-sense observations,
which hold that time is public and constant. This perception
is shpported by our ordinary observations and measurements

of objects at low levels of velociﬁy. Unfortunately, this
common-sense perspective is unable to account for the time
discrepancies in measuring particles in.high-sgeed.accelera-
tors, where the velocities of the particles approach the . .
velocity of light (¢). Here time is not the same at two
different positions. Because of these observations, time

can no longer be viewed as public and constant but as private
and variant, in relation to velocity and spatial frames.

This time is joined with space to make four-dimensions.

While in union these dimensions of space and time are not

equivalent; if they were, nature would be-a '"changeless

‘whole." s | .
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. -
Credence for this four-dimensional perspective is
also provided by the calculations of tensor calculus. In
determining the distance‘between two -points (0 and A) in a
three dimensional universe, it was discovéred that %ne had
6n1y to extend the Pythagorean Theorem (used in éalculating
the distance between two points in two dimensions) to include

the third spatial dimension. The’resultcwas 0A = /x2 + y2 + ;Z.

The development of the calculus for four dimensions discovered
that the basic Pythagorean Theorem could be further extended

to account .for the additional dimension of

e (t) and the
velocity of light (ec). Thus to calculate fhe distanéé:

between two point (0,A) in four dimensions,

equation: OA = /x2 + y2 + 2% - (ct)z. This \uniform use of

we need the

the Pythagorean Theorem warrants further confi née in the
validity of the union of:épace-and time, since the theorem,
for the most part, can be used in calculating the distances
between points in two, three, ér f?&; dimensions.

The application of Einst%in's notion of time to

. . : | .
space-travel has amusing and apparently paradoxical conse-

quences. The results are usually codified under the names:

F

"twin paradox", "clock paradox”, or "time' paradox'. In this -
paradox we are presented with two tw%ns, one of them (A)
makes a trip to a d%stant star (S) and returns to earth,
while the other twin (B) remains on earth. .Beforejleaving

. .
\/™A" and "B" synchronize their respective clocks. travels

at a high éonstant velocity to “S", when he reaches '"S", he
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decelerates in order to turn around, and then accelerates to

reach the same high constant velocity for his return to

earth. Upon returning "A" and "B" compare their regpective
]

clocks and find ‘that "A"'s elock has advanced less than

"B"'s clock did. Indeed "A" will be physically younger than

"B'", since it is assumed that all processes - be they
chemical, mechanical, or biological - that take place within

'"A"'s journey must go as slowly as his clock did. It is

this element that appears surprising. So it is paradoxical

that "A" and "B" appear to be in inertial frames, "A"'s
cloék ran.slower than "B"'s clock Bgcause "A" is at rest
while "B" is moving. However if both are in inertial frames
then either "A" or "B" could claim that he was at rest with
respect to the other's motion. Thus ”B" can conclude that
he is at rest while "A" is ﬁoving, resulting in "B'"'s clock
goinglsiowef than "A"'s clock. Theifesult, if both are in
inertial frames, is that each can claim that his/her clock
ran slower than the other's clock. The paradox is: which
is right?

For Einstein, there is no+p$radox because "A" is
not in an inertial frame during the'whole voyage, due to the
deceleration and acceleration at the star. Thus "B" cannot
claim he is at rest while "A" is moving since "A" is not in
an inertial framé. But the reason why "A"'s clock runs

slower than "B"'s clock does not rest on the deceleration

and acceleration around the star. The justification for
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""A"'s clock is that time ié not absolute but variant, as we
have seen, and'that time is dependent on space and.velocity.u_
- Thus "the total amount of-time tetaéaation predicted by the
Special Theory for the spacetrian will depend ... on the
'velocity of the rocket rgla;iye Eo the earth, assumed congta;f.
and the total distance of the trip."2? ”

As we have seen, Einstein's conception of .the uni-
verse 1is signifibantly difﬁerent than the one formulated b%
Newton. In place of Newton's absolutes, Einstein defines (
a system moving uniformly with respect to an inertial systeﬁ\\\\vh‘
as itself an inertial system. This principle of relativity -
is stated at the outset of Einstein's theory. Also, initially
given is the principle fhat the velocity of light has the
same value (c¢) with respéct to any inertial observer. From
these two princi@les Ein;tein develops a notion of time.
Time can no longer be pérceived as public, constant, Qbsolute,

.
’

-and independent from space. The view of time as private, var-

-iant, and in union with space drastical;y_gltefs our calcula-
tions about reality, since time is one bf the standards for
measuring reality. Because of this éeaning of time, new -
explanations ébout simultaneity and temporal modes (past,
present and future) were proposed. Also the seemingly sur-
prising condlusion of the "twin paradox' will have to be
considered. Einstein's results offered a new cosmological

view that was not, however, immune from attack.

293.A. Coleman, Rélativity for the Layman, Middlesex, .
England: Penguin Books, 1969, p. 77. . .\\'
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Well versed in both Newtonian physics and Einstein's
alternative, Whitehead finds Einstein's physics superior to
Newton's in many ways. 1In fact, many facets of the theory of

relativity are adopted by Whitehead as seen in his early .math-
30

ematical works

ones. 31

and more clearly in his later philosophical

Whitehead espouses Einstein'sfposition on the union
of space and time. This union of the space-time continuum is

not always consistent with Einstein's view (as will be seen)

-

30-I refer to a quote previously used from "The

Axioms of Geometry." No decisive argument for either view
(Newton's or Einstein's) has at present been elaborated.
"The Axioms of Gedmetry,' p. 734.

31Whltehead is beginning to accept some of Einstein's

theory by 1919 but he is skeptical as revealed in a conversa-
tion on September 11, 1945 with L. Price: "I had a good clas-
sical education when I went up to Cambridge early in the 1880 s,
my mathematical training was continued under good teachers.
Now nearly everything was supposed to be known about physics
that could be known\ - except a few spots, such as electro-
magnetic phenomena, {which remained (or as it was thought) to
be co-ordinated with the Newtonian principles. But for the
rest, physics Wa pposed to be a closed subject. Thgse‘in-
vestlgatlons to co-ordinate went on through the next do
years. By the middle of the 1890's there were a few tremors,
a slight shiver as of all not being quite secure, but no one
sensed what was coming. By 1900 Newtonian phy51cs we demol-
ished, done for ! ... Speaking personally, it had a pﬁggggzg/ .
effect on me. I had been fooled once, and I'll be damn

1'11l be fooled again! Einstein is sppposed to have made an
epochal discovery. I am respectful and interested, but also
skeptical. The is no reason to suppose that Einstein's rel-
ativity is anytﬁipg more final than Newton's Principia. The
Janger is dogmatic thought.” Quoted in M. Jordan, New Shapes
of Reality, London: Allen and Unwin Ltd., 1968, p. 105 from
L. Price, Dialopues of Alfred N. Whitehead. See also: 'The
Tdealistic Interpretation of Einstein's Theory," Aristotelian
Society Proceedings, vol. XXII, 1921. Whitehead's contribu-
tion 1s found between pp. 130-134. 1In this discussion White-
head claims that Einstein's theory will aid the realist phil-
osopher, and not the idealistic tradition of Descartes, Spin-
oza, or Leibniz as advocated by H. Carr.

\-—-«h/—‘\
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‘noflggés it mean that time cannot be distinguished from space.

In Whitehead's opinion time 1is only one side of space-
time and 1s an abstraction insofar as it ignores the
spatial side of what is really a single manifold. But
although 'there can be no time apart from space, and no
space. apart from time' still space and time are quite
readily distinguishable by everyone and may be treated
in partial independensﬁ of each other for expository

or critical purposes. :

Whitehead also endorses the Einsteinian qonceggign
. mes . : . .33
of an infinite set of spatio-temporal serles.3 The Newton-
ian model held that .there was only .one spatial .and one tem- -
poral series, a world series with a past, a'present and a
future. But Whitehead Pelleves that, whlle there is an ;n—
. 4
finite set of spatio- téhporal series in our perceptlon he
perceived only a singular series. This is the interpretation
that would lead Whitehead to disagree with Einstein, partic-.
ularly over the conception of simultaneity.
Palter suggests that there is ‘another possible area
of agreement between Whitehead and Einstein:
Whitehead's formulation of the theory of tensors
differs significantly from Einstein's only at the
early stages, when fundamentals_are being discussed;
their later elaboratlons of special tensors (like
the Rlegﬁnn Christoffel tensor) are essentially the

same.

Whitehead adopted these points in the light of the

32

W. Hammerschmidt, Whitehead's Philosophy of .
Time, p. 4. '

"Time, Space, and Materlgz\m pp. 49-50; "Uni-
formity and Contingency,” p. 12; An Enquiry Concernlng the
Principles of Natural Knowledge p. 32.

34 M. Palter, Whitehead's Philosophy of Science,

p. 190\. . \\M‘ R

.
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(' “\\ superiority of Einstein's physics. However, he believed that
Eiﬁst;in's theory contained major inadequacies, as a philo-
sbphy of science. These inadequacies made Whitehead a serious

\. critic of relativity. Tﬁere are fouf.principal areas in
which he iS at variance with Einétein. First, he rejected
"Einstein's theory of gravitation; sgcondly, hg criéicized the
concept of heterogeneocus space, needed in the éeneral theory
‘of relativity; thirdly, he objected to Einstein's thesis on

simultaneity and its effects on the so-called "twin paradox;"

and fourthly, he rejected Einstein's dependence on the "instant."

Whitehead de ry of gravitation35 in an

attempt to bridge the ga Newton's theory of action

—
. at a distance (i.e. the idea

2t bodies can exert fo:ées on

one §fhér without the agency of a medium between them) and

Eiristein's theory of no action at a-distance36 (i.e. electro-

ma ic and gravitational fields). As Palter eﬁpresses it:.

. g@' ggead's theory of gravitation involves action-at-a-
ist

ce propagated with a certain finite velocity.
Whitehead's rejection of both the Newtonian and the

»

ﬁc>h*1 . Einsteinianh approaches to natural philosophy stems from
a/*%>\ ~his emphasis on both the continuity and the atomicity
% \
_’“-~\\ 35Whitehead's theory o gravity‘was a viable alter-
native to. the Einsteiniah thgory until 1971 when C.M. Will

. demonstrated that Whitehead/s theory, which had predicted a

o time deperidence for.the ebf and flow of the ocean tides, was
completely. contradicted by experience. For more information
see C.M. Will, "Relativisfic Gravity in the- Solar System, II:
Anistropﬁy.in the NewtonZan Gravitational Constant,' :
Astrophysies. Journal, 1. 169, pp. 141-156, 1971.

, Relativity: The Special Q%H the General
W. Lawson, N.Y.: Henry Holt & Co., 1920, -

36A. Einsted

(‘ | g?e?r¥, trans. by
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of nature™ Newton's conception of permanent atoms.of
matter persisting through absolute time and, in parti-
cular, the continuity among the successive instantaneous
spaces. The conception of a completely unified physica
field (Einstein's ultimate objective) makes unin- :
telligible the very possibility of knowaﬁdge to finite
and therefore partially ignorant minds.

The second disagreement arose because Whitehead

" basically assumed that nature is revealed in'sense-awareness

and that events are internally related. Sense-awareness
reveals relatedness; all events are related.. But if we accept
Einstein's argument that the structure of space-tﬁg% is not
uniform, but rather changes according to the matter aistri-_
buted in space-time,38 then we cannot maintain relatedness iﬁ_

LY

the Whiteheadian sense because by doing so we would fail to

37R.M. Palter, Whitehead's Philosophy of Science, -
p. 194. In this quote Palter makes reference to Dr. Synge's
article, which this author refers readers to for additional .
information. J.L. Synge, "Orbits and Rays .in the Gravitational

"Field of a Finite Sphere According to the Theory of A.N.

Whitehead," Proceedings of the Royal Society of London, CCXI,

1952, pp. 303-319, especially p. 308. The question of gravi-~
tation is not central to this dissertation so ‘it is being left
at this point; for those interested in the Whiteheadian theory

C.B. Rayner, '"Whitehead's Law of Gravitation in 'a Space-Time
Constant Curvature," Physical Society of London Proceedings;.
vol. 68, 1955, pp. 944-950, especially pp. 94/-949. et
C.B. Rayner, "The Effects of Rotation of the Central Body /on

of gravity, the following articles’qnq texts are significant: j

Its Planetary Orbits, After the Whitehead Theory of Gravitation,'

Proceedings of the Royal Society+¢of London, CCXXXII, 1955,
pp. 135-148. ‘ , | . :

38Einstein's position is: "According to the general
theory of relativity the metrical character (curvature) of
the four-dimensional space-time continuum is defined at
every point by the matter at that ppint and the state of that
matter, Therefore, on account of the lack of uniformity in
the distributidn of matter, the metrical structure of this
continuum must necessarily be extremely complicated.”
F.C. Northrop, "Whitehead's .Philosophy of Science,"” in
The Philosophy of Alfred North Whitehead, ed. by P.A. Schilpp,
Evanston: Northwestern University, 1941, p. 185.

-~
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have the uniformity revealed by sense-aWarenéss. Whitehead's
position can clearly be seen in the following statement:
: | N _

-(Events) ... are mutually significant of each other.
The uniform significance of events thus becomes the
uniform spatio-temporal structure of events. In this
respect we have to dissent from Einstein who assumes
for this structure casual heterogeneity arising from
contingent relations. Our consciousness also discloses
to us this structure as uniformly stratified into dur-

ations whggh are complete nature during our speacious
presents. -

Whitehead felt that]Einstein's methodology and un-
@erlying epistemology]had therééme weaknéss aécihose he had
criticized 4in Newton's philosophy. According to Whitehead,
both Newton‘and Einstein failed to establish the.p:ipacy??f

sense-awareness. They based their respective physibs on'éb—
L ]

stractions and hence, in the Whiteheadian sense, sinned by

Bifurcating nature. Northrop comments on this in the follow- g
ing way:

First, a theory may be quite satisfactory from the
standpoint of a physicist, yet false from the stand-
point of the philosopher of science. Our consideration
of the epistemological consequences of the bifurcation .
. of nature makes this clear. The-physicist does not have
to face these epistemological problems; hence 'this
weakness in his theory does not come to his attention,
~at least not in his capacity as a,ﬁhysicist. But the
' philosopher of science must face the epistemological
consequences of a given set of basic concepts for phys-
ics as well as their purely scientific and experimental -
consequences. There is nothing necessarily to prevent
a scientific theory from being quite adequate from the-
scientific standpoint and equally inadequate from the
epistemological standpoint. Whitehead believes this to

— .
39The Principle: of Relativity, p. 313, see also
p. 297. See also "Dniformity & Contingency,' pp. 1l4-115;
An Enquiry Concerning the Principles of Natural Knowledge,
pPp.. 32-33. The Concept of Nature, pp. 144-146. Whitehead
also affirms homogeneous space in Science and:-the Modern
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be the case with resrect to Einstein's physies, in the
form in which Einstein has left it. Consequently, if,
in order to make the primitive concepts of science

- adequate with respect to their epistemological conse-

-quences, it is necessary to deviate from present sci-

. entific doctrines, then, unfortunate as this additional
reconstruction in our scientific theory may be, it must
be made. The failure of all attempts of modern philos-
oplers to so}ve the epistemological problems bequeathed

. Lo modern philosophy by the modern scientists'-bifurcaao
tion of nature gives weight to Whitehead's conclusion.*Y

Whitehead's philosophy of science is an attempt to
break with this bifurcation of nature, as can.be seen in his
emphasis on homogeneous space:

by rejecting Einstein’'s theory of space as a rela-

tion between physical objects and substituting for it

a relational theory which conceives of space ‘as a rela-
tion between immediately sensed phenomenal events. By
defining objects, both 'perceptual’ and 'scientifdc'

in terms of 'adjectives' which enter into events in ex-
ternal relations; while conceiving of the relation be-
tween events as internal and quite independent of the
'ingression of objects,' Whitehead has a meaning for
space quite independent of matter and hence can express
the notion -of the motion 8{ any or all objects in terms
"of a relation of objects.

Thus by emphasizing the internal relatedness of events as a
major component of his theory of space, he is able to retain
nature as revealed in sense-awareness. o

Whitehead was objecting to a major tenet of rela-

tivity and contempdrary physics. We must inquire whether or

‘not his reliance on sense-awareness is justified, and to do

-,- n

tliis let us use one of Einstein's own examples to test Whipe—

head's argument for "homogeneous uniform space":

40F. S. C. Northrop, "Whitehead's Philosophy of .

Science," in Schilpp, The Philosophy of Alfred North White-
head, p. 185. . E ' .
41

Ibid., p. 176. . -
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‘I stand at the window of a railway carriage which is

travelling uniformly, and drop a stone an the embank-
ment, without throwing it. Then, disregarding the in-
fluence of the air resistance, I see the stone descend
in a straight line. A pedestrian who observes the mis-
deed from the footpatzznotices the stone falls to earth
in a parabolic curve.. '

 Einstein explains the difference between the two observers

as a

»

difference between two "Systéms.of co-ordinates'':

The stone transverses a straight line %elative to a sys-

tem of co-ordinates rigidly attached to the carriage,

but relative to a system of co-ordinates rigidly attached
to the ground (embankment) it describes a parabola.

With the aid of this example, it is clearly seen tha
there is no such thing as an independently existing
jectory, but only A trajectory relative to a par
body of.reference.%3 '

Whitehead copes with this example- by suggesting that the

Einsteinian solution would eventuate -in the inability to

measure or to explain anything. Here'again we appeal to

Nbrthr&p:'~ : -

Assume that the old concept of a physical object 1is
still meaningful, even after the rejection of absolute
space, and hence that it is meaningful to think of -
space as a relation between physical objects.  Accord-
in%rto the traditional and current theory these physi-
cal objects are made'up of particles such as chemical
atoms or physical electrons which are in metion. By
space we must mean then a relation between these enti-
ties. But clearly, since these entities are in constant
motion, the relatedness between them must be one thing
oné instant of their mofion and a quite different
thing at another. It follpws ‘therefore that space
should never have the’ same metrical praoperties at any
twe instants of time. Yet even Einstein's theory.as-
gumes that it does. Thus, when one stops thinking about

~—Einstein's physical relational theory in the abstract,

L]

and actually expresses it ‘in terms of the real physical
objects which physics tells us exist, the type of

42y . Einstein, Rélativity: Tﬁe/g;ecial and General

Theotry, N. Y.:. .Henry Holt and CB.;.1920; p. 9.

A31bid., p. 10. E | -

<
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T w

approximate metrical constancy in space which Einstein's

theory requires is not~the one which space, conceived
as a relation Rﬁtween the existent objects of physics
would provide.
If this is the case, we must ;Pen concur with Whitehead that
if space is not uniform we cannot formulate a consistent ex-
planation of obseyved phenomena. Although this is a negative
argument, and does not proﬁe Whitehead correct, it does wea-

ken Einstein's case. Yet if we consider the phenomena as a

relatedness between events character of

s betwg¢en events which is in-
nwhD

a systematic uniform relatedn

dependent of the contingent @djectivés of events. This

formulatloh is a plauSLble alternative to the solution of-

A
fered by “Einstein..

The argument fo; uniforﬁitf leads Whitehead to re-
ject Einstein's explanation of simultaneity. This can be
seen in.his disagreement about the "twin paradox." Einstein,
it will be'recalled, maintaiﬁs that simultaneity for events
separated by space is not intuitively given but‘is based on
the physical constant ¢ (light). Einstein speaks.of distant -
events as being simultaneous if light signals from the two

. _— - 2 .
distant events reach a mid-pgint between at observed simul- -
46

inertial frames and spec-

AAF. S. C. Northrop

Science," p. 192; see alsé‘The Principles
p. 336. .

Phildsophy of
Retativity,

45 PR .o : ‘
The Principles of Relativity, p. q;ﬁ

: 46See A. Einstein, Relativiity; The Spec1al and
General Theoxy, chapter ViII e

! |
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ial relativity early in the chapter gives some idea of Ein-

stein's position. Whitehead argues in An Enquiry Concerning

the f%incigles zleatural Knowledge that Einstein fails to
47 '

'con§ider the underlying problem. His first argument against
thel'signal theory' is:

There are blind people and dark cloudy nights, and

neither blind people nor people in the dark are de-

ficient in a sense of simultaneity. They know quite

well what it pgans to bark both their shins at the

same instant.

Whitehead's argument .is not satisfactory because

Einstein does not claim that light signals are important for
an, explanation of neighbering events. In fact, Einstein would
agreé with Whitehead that the perception of simultaneity for
events that lie side by side is intuitive. Einstein uses the
'signal theory’ when he refers toldistant events. Thus, it
is hard to see why Whitehead is objecting to Einstein. White-
head's.criticism is merely gn.introduction to his argument
against Einstein's claim that the velocity of light is uni-
fpfm. This position seems to make more sense, since for
Whitehead, ."simultaneity is a definite natural rélatioh,'

revealed in sense-awareness; and as such we must inquire

whether or not light maintains a constant velocity in the

471n fact it seems to me that Whitehead is bulldlng
a strawman argument and then defeating it.

48An Enquiry Concerning the Prlncrples of Natural
Knowledge, p. 55. \\LI)J
| 497he Concept of Nature, p. 33. Also: - \iigﬁita:/
neity is an ultimate factor in nature, immediate for sense-
awareness, " ‘The Concept of Nature, p. 56.
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media of our observations: -
. our only experience of light is as moving through a
medium, the air, glass, water, etc. We believe that
these mediums affect the velocity of light. According-
ly we should be reduced to founding the very meaning of
equal lapses of time upon the behaviour of light undga
circumstances of which we have no direct experience.

Whitehead then argues that "the determination of
simultaneity dn this way is never made, and if it could be
made woyld not be accurate; for we live in air not in vacuo."s1

While it is true that we perceive things "in air and not in

vacuo, '] this Iight "in air" travels at a uniform velocity
and, while it is different from its speed "in vacuo," it
- still/serves as the standard. -While there may be merits for
basfng simultaneity on sense-awareness rather than the uni-
form velocity Sf light in vacuo, th¥s approach is not entire-
y persuasive. .
+ Whitehead has other arguments, the main one resting
on his doctrines of significance, duration, and percipient
events.52 (See Chapte£ two for a definition of gfrcipienf
events in terms of the 'here-now" inJ&uration.) This percep-

‘tion is intuitive and the "presént-whole' is perceived in

extension:

50”The Problem of Sigultaneity: A Symposium, "
Proceedings of the Aristotelia$ Society, supplementary vol-
ume III, July 1923, p. 39. - :

‘ SlAn Enquiry Concerning the Principles of Natural
Knowledge, p. 5%. '

Ed PZuThe simultaneity of the whole of nature compri- .
ing the discerned events is the special relation of thj;//‘~/

ackground of nature to the percipient event." 1Ibid., p,/68.

-
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Thus nature, as we know it, is a continuous stream of
happenings immediately present... Within this present
stream the pergeived is not sharply differentiated from
the unperceived: there is alwayg an indefinite 'beyond’
of which we feel the presence... 3

This beyondness gives rise to externality. Northrop elabor-

ates on this idea as follows:

The initial fact disclosed in sense awareness, accord-
ing to Whitehead, is the extension of all intuitively
given nature in the process of passing. Clearly, what
we immediately apprehend is everything which we appre-
hend. This, according to Whitehead's description, 1is
an extended manifold which does not have an immediately
sensed largest extension or an immediately sensed small-
est extension. Moreover, of this manifold, passage and
duration are immediately perceived as' constituting its
very nature. We do not immediately sense nature at an
instant, nor do we immediately sense geometrical points
with a minimum of extension. Instead, we immediately
intuit an extended manifold which is enduring through
time and passing. Ezus_sense awareness supports the
primacy of passage. ;

What we intuit then is not instants or partial events but a
comﬁlete’event which is the whole of nature simultaneous

_ with the percipient event, which is itself part of that

whole."55 This perxrcipient event is the limitation of the

duration.56 But the duration "is in a sense unbounded; for

n37

it is within certain limitations, all that there is.

This leads Northrop to state:

531bid., p. 69.

L]

S4p . 5. cC. Northrap, '"Whitehead's Philosophy of
Science," p. 195.

-SSAn Enquiry Concerning the Principles of Natural
Knowledge, p. 68. '

501pi4. pp. 68-69. See also my. comments on page

28.
371pid. ~p. 69.



70

Clearly, events that happen at the same time ‘are not
separated temporally; hence they can only be separated
spatially. Thus Whitehead succeeds in using the con- -
cept of simultaneity applied to the whole of nature to
define the spatial relatedness.-of events at a given mo-
ment of time. _ :

It is to be emphasized that when the intuited con-
cept of simultaneity for spatially separated events
throws into one class all events happening in a given
now, this now must be conceived, because of the funda-
mental property of duratdqn characterizing all events,
not as an instant but as a yhow with temporal extensian.

Whitehead has tried to develop a‘notion of simultaneity that
can be expanded beyond events side by side to encompass 
events spatially separated beyond sense-awareness. The inter-

weaving of events into a spatial and temporal whole59 leads

Whitehead to believe that simultaneity can be explained with-

out reference to light signals,60.and that simultaneity can

58F. S. C. Northrop, '"Whitehead's Philosophy of
Science, p. 196.

59,As Hammerschmidt indicates: ™ '‘events are known to
extend as far as can be imagined. Every event implies an-
other which adjoins it and extends beyond it. We do not know
these events in all their sensory content or adjectival na-
ture, We do know them in their basic signifif¥nce as a
spatio-temporal region expressive of spatio-temporal rela-
tions," Hammerschmidt, Whitehead's Philosophy of Time, p. 53.

6OProfessor Einstein's reaction to Whitehead's the-
sis on simultaneity is revealed in a conversation with North-
rop: "A few weeks ago I had a lengthly discussion with Pro-
fessor Einstein with respect to the fundamental assumptions
of his theory of relativity. Late in the discussion this
question of Whitehead's difference from Einstein with respect
to the simultaneity of spatially separated events arose.
Einstein said, 'I simply do not understand Whitehead.' I
replied, 'There is no difficulty in understanding him. When
Whitehead affirms an intuitively given meaning for the sim-
ultaneity of spatially separated events, he means immediate-
1y sensed phenomenological events, not postulated public phys-
ically defined events. On this point he is .clearly right.
We certainly do see a flash in the distant visual space of
the sky now, while we hear an explosion beside us. His

_reason for maintaining that this is the only kind of simul-

.
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be the foundation of science

Our immediate sense-data are apprehended by us as
involved in a simultaneous complex forming a threetway
spread, with a fourth dimension which is the temporal
flux. The problem of science ... is to determine a dis-
tribution of characters within this immediately per-
ceived flux which shall express the dependence of the
future on the past.  Thus I see the twinkling light-
point which is my sense-datum of a star; it is an ele-
ment of the immediate simultaneous three-way spread of
Nature, passing in time. It is the problem of science
to conjecture the characters in the three-way spread of
the 'past which shall express the dependence of the
three-way spread on my present experience upon the past
history of Nature. These characters dre collections of
molecules (called the real star), some hundreds of years
ago, and light-waves in subsequent years up to the pre-
sent time, and finally disturbances in my body. With

this poigi_of view simultaneity 1is the foundation of
science. : :

Whitehead's disagreement with Einstein's notion of

relative simultaneity seems to be based on the concern to

—.avoid the bifurcation of nature into physical events and ob-

served events. In an attempt to avoid this, Whitehead tries

to resurrect the Newtonian thesis of absolute simultaneity.

*To accomplish this, as we haye seen, Whitehead refuses

accept the postulate of\the invariance of the velocity of

light. If this postulate can be §uccessfully challenged, <

Efneity which is given arises from his desire, im order to
eet epistemological philosophical difficulties, to have only
one continuum of intuitively given events, and to avoid the.
bifurcation between these phenomenal events and the postu-
lated physically defined public events.' Finstein replied,
'Oh! Is that what he means? That would be wonderful! So
many problems would be solved were it true! Unfortunately,
it is a.fairy tale. Our world is not as simple as that."

F. S. C. Northrop, "Whitehead's Philosophy of Science", p.

204.

6lirhe Problem of Simultaneity: A Symposium', pp.
40-47. ; .

T e



) "ﬂ then a case can be made for the absolute simultaneity of

events. Whitehead's challenge to the invariance of the;

velocity of light "in vacuo™ by stating the variance of the
: velocity of light in a medium is unconvincing‘sinceAwe can
always correct our calculatioms for the medium. By failing

to discredit the constant velocity’ of light, Whitehead is

also. unsuccessful in his criticism agaiﬁst space-time rela-
tionships depending on the observer. '

We can be sympaﬁhetic with Whitehead's desire to
ve} absolute simultaniety where observers, regardless of
spatio-temporal framework, can accurately report the .
ccurrence, since this notion of simultaneity wouldw
avoid the bifurcation of nature into physical events and
bserved events. Unfortunately, Whitehead's arguments ségfar
have not been ﬁersuasive.62 However, if we turn our atten-
tion to his critical comments on the "twin paradox,' we will M
find a more fruitful criticism of the Einsteinian concept

~of simultaneity.

: Einétein's formulation of the "twin paradox' has
- been discussed.63 Whitehead concurs with the relativists'

mathematical formulations of the problem, but disagrees with

the philosophical and cosmological interpreations of the

62An argument that would be persuasive is that
relative simultaneity would distort our perceh&ion of cause
and effect. However, this is not the case - cause and effect
still have the same relationship for both observers, even if
they disagree as to when the occurrence happens.

. . 63ye have seen Einstein's preséntation of the paradox
: earlier in this chapter. T
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mathematical results. Hlis criticism of the paradox is

three-fold..

Wh}téhead'sifirst criticism is based on decelera-

=

tion and acceleratjomy. in other words, the non-inertial

frames of the spaceship: the acceleration at the departure‘ ,

from earth; the deceleration and-then the acceleration at

the star; and the final deceleration upon arrival at earth.

4

These movements of the spacecraft are fundamental factors for
the analysis of the motion of the craft. These movements.are
non-inertial, and thus are not within the realm of the‘theory
of special relativity, but possiBly these movements can be

explained by the general theory of relativity. (Howeﬁer, 1

believe that the move to general.relativity wgﬁld not be be[-.
‘ eficial, since different physicists derive different intef-n\\\\\\\
pretations of the s;me information given irgeneral relativ- |
ity).65
" Einstein would pfobably cqncﬁr with Whitehead's
contention t?at the crux of -the problem is with the non;
- <

’ [l
L. /

64“We (Whitehead and Carr) are both agreed as to
the mathematical theory; accordingly I doubt whether he,
(Carr), and many mathematicians,.have been successful in in-
- terpreting that theory in terms of the realities of our ex-
perience.” "The Problem of Simultameity: A Symposium," p.
35. »

65See, R. H. Dicﬁie, Theoretical Significance of
Experimental Relativity: N. Y.: Gordon Breach, I1964; and
P. G. R, Krotkon and R. H. Dickie:. "The Equivalence
0of Inertial d Passive Gravitational Mass", Annuals of
Physics (U.S.A7 vol. 26, 1964, pp. 442-517; and H. P..
obertson and T. Y. Noonan, Relativity and Cosmology, Phila-
.delphia: W. B. Sgnders, 1968; and R. D. Sard, Relativi6tic
Mechanics, N. Y./ W. A. Benjamin, 1970. —




inertial motions, but he would eject Whiﬁéa;;a's'cg ;lusion.

In rebuttal Einstein could claim t the relativ éié form-
ula predicta asymmetrlcal aging by the fa g Thf?ﬁmgpup—

led with the fact that the effects of deceleration and acezl-

‘eration can be made mathematically negligible, is claimed to

result in the disappearance of the paradox.

For Whitehead the disappearance of the paradox is
only'illueogy. _Tolrelativists, like Carr, the\tegplt of ma-
king the non—inertial'frames of motion mathematice11§ negli-

gible simply means that those non-inertial movements do not

.Eonstitute "an essential fact of the life history of’ any

body'66

E?is is exactly what Whitehead rejects. "Not only
. [ ]
does it bifurcate nature into mathematical (egsential) events

and non-mathematical (non—essentialf events, but also the
. N

relativist's thinking fails to grasp that the life-history.of .

*

an event encompasses all the time frames of that event. To

disregard an aspect of an event's history because it ‘is math-
ematically unimportant might be good mathematics, but is poor

philosophy. To view the paradoi or nature in this one-dimen-

sional (mathematical). approach is similar to the surgeon, who,

after a difficult operation, comes out to the patient's'fam-'
ily and anﬁouncee that the operation was a success but the
patient died. |

For Whitehead then, the failure to include all S

 the movements in the life-history of an event makes the <:\

-

661pid., p. 40.

-



‘measuring system. Time does not exist until the measurements
2 . .
{

relativist analysis of the paradox unecceptable. This fail-
ure aIso leads to a distortion in the motion of time.

Whitehead's second criticism emerges from his anal-

"ysis of the systems of- congruence employed by the'relativist\
.solutlon to the '"twin paradox He notes three measuring

-systems: synchronlzed clocks, the revolutlons of the earth

and light srgnals After ana1y21ng each of these systems
Whitehead is at a loss to know what is belng measured In
al{\three accounts, time can’ only be deflned as the product

yielded b& the systems. Time is not independent of -the
. - [\ ~

" andkcalculations are completed; then time emerges as the pro-

duct Thus if the measuring system reports an asymmetrical
Lo

time measurement, then the times in the ''twin paradox' are

different. For Whitehead, the only lesults of this procedure

N . . Y-
are confusioﬁ’and circularity; confysion/because it does not

say what is bking measured, and circular because it j]s meas- -

uring and affirming the truth of our measuring systems at
the same time. The technique involves assuming as true what

has yet to be proved. Thus Whitehead criticizes the very

foundations and presuppositions of the relativistic notion of

time, revealing both its lack of clarity and, to use a
Feyerabend term, its 'theory ladenness."

The third criticism arises from Whitehead's belief

‘671134, see particularly pp. ‘36-39. It should be

'noted too that Einstein prefers the signal thesis.

IR S W
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that the universe is in symmetry, which is in contrast to
the asymmetrical conclusion of the ''twin paradox." This be-
lief in symmetry has mot been demonstrated by Whitehead.

For Whitehead to criticize a,theory'on the basis of a pre-
supposition, like symmetry, is a yiﬂlation of his own con- -

tention that senserpérceptioﬁ mist be our operating first

principle.

Einstein's theory of relativity does not argue for.
or agaiﬁst the principle of symmetry per se. In special
rolativity the symmetrical universe usually predomina;es,
whereas asymmeE;y predominates general relatiwity. While
Whitehead does not support his contengioo that nature oper-
ates symmetrically, I believe‘he'is COfféét in challenging
the asymmetrical presentation that Einstein puts forward
While he is not necessarily correct in holding to symmetry,
he is correct in challenging a theory that holds both sym-
metry and asymmetxry when the definitions are not compatible,.

If nature operates symmetrically, then Whitehead's position

’ would have some basgis; but this has not been established or

refuted.

\\Qy/ix In philoéophical terms, Whitehead has revealed sev-

eral weaknesses and major problems with the relativists'
occount of the "twin paradox". He has challenged the attempt
by Einstein to resolve ;hé paradox solelf within the theory
of special relativity. He has quesfioned ohe meosuring 8ys-
tems, revealed the inadequacies in the relativists' meaning

of time, raised the specter of circularity as well as ‘'theory:
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ladenness' in the Einsteinian account, and demonstrated a

‘preference for a symmetrical view.of the universe.

Thus our pfesentation of Whitehead's analysis of
Einstein's worldQViéw has uncovered a number of important
items for understanding Whitehead's notion of timé: ‘the
union of space and time; the perception éf an infinite
spatio-temporal matrix (though we perceive only a singular
series); ghe notion of real simultanei;y between events; the
uniformity of time-space; the homogeneity of space; the

notion of symmetry; the variance of the speed of light; the

-importénce of the temporal history of an event;: the need for

distinguishing between time and time measurement systems; and

the importance of sense-perception. These goncepts, some worth-

while, others poorly constructed, w{ll ebentuaily help us in

- understanding Whitehead's notion of time. Before we can

embark on the endeavor of weaving these and other concepfs
into the fabric of a Whiteheadian concept of time; we must
understand a féw of Whitéhead's criticisms of thé Kantian
notion of time. |

Throughout this chapter we have seen repeated
statemeﬁés by Whitehead concerning theé necessity and role of
sense-perception. In Kant's philosophy, sense-perception is
unable to provide either science or philosophy with infa;iible
truth and cannot even pfovide the grounding for truth. For
Kant the\world is not the amorphous mass of Cartesian exten-
sion or Lockean sensations or Humean impressions. It is the
world of pure reason and intuition. Kant's notion of |

time arises from his epistemological enquiries and his belief °
’ . ..
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something.
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*

in the Newtonian cbncéption of the order of nature.68 "In

~fact, Kant's philosophical system must be conceived as an

T

ideological superstructure erected on the foundation of

physics modeled for an absolute space, an absolute time ."69
For Kant neither space nor time exist outside the knéwer.,
Time is not 'an idea derived from things known but an "a

priori" intuition.70‘ . : )
) Time is not an empirical concept that has been
derived from any experience. For neither coexistence
nor succession would ever come within our perception,
if the representation of time were not presupposed as
underlying them a priori. Only orr the presupposition
of time can we represent to ourselves a number of
things as existing at one and the same time (simultan-
eously) or at different times (successively).

Time is a necessary representation that underlines
all intuitions. We cannot, in respect of appearances
in general, remove time itself, though we can quite
well think time as a void of all appearances. Time is,
therefore, given a priori. 1In it alone is the actuality
of appearances possible at all. Appearances may, one
and all, vanish; but time (as the universal conqition

-of their possibility) cannot itself be removed.

If :Kant is corfect then Whitehead's philosophy is in serious
difficulty. Whitehead counters the Kantian thrust by attack-
ing Kant's acceptance of absolute tims, time as pure succes~
sion, timé éé independent of spaée,'énakthe "a priori™ natpgsxe’

of time. The same arguments that‘Whitehead.employed again

-

: : 68H. Reichenbach, The Rise of Scientific Phitosophy,
Berkeley: University of California Press, 1951, pp. 42-43.

891bid., p. 44.
70 '

-

Intuition refers to the immediate awareness of

711. D. waldon, Kant's Critique of Pure 'Reason, ‘
Oxford: @laredon Press,‘ 1958, pp. 74-75. S -

ar
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~ Newton's notions of absolute time, pure succession, the in-

stant, .and the independent status of time are applicable
again t Kant, bprWhi -

. T !
iori." -Whitehead duggeésts 'in his article, 'Space,
‘Time and Relativity,f tHat the doctrine of "a priori" time,

. ... should be giuen\a different twist, which in fact

P, . .turns it insthe’ opposite direction - namely, that in

. the act of experience we perceive a whole formed of
- related differemtiated parts. YThe relations between
. _these parts posSess certain characteristics, and time
' and space- are .the expressiags of some of the character-
. ~ istics of these relationms. :

Whitehead is claimiﬁg,thqﬁ oyr experience of exten-
. ' a ) . - - .
‘sion, whitch is immediate, cadﬁgE“%é’Zeparateq,from our notion
‘of time and space. In other words, one cannot grasp time and
space ‘without extension. Kant is unable to perceive exten-

/ . .

sion in experience, yet he claims to perceive time and space.
as a priori."WhiEehead develops his critique of Kant later

in his philosophicalLdevelopment in the work, Symbolism Its

- Meaning and Effect (1926). During this period he states:.

‘ez . .. . .
We have first .to make up our minds whether time is

to be found in nature omr nature found in timg. The

difficulty of the latter alternative - namely>of making

time prior to 'nature - is that time becomes a meta-

physical enigma. What sort,K of entities are its instants
¢  or periods? ~Whe dissociation of time from events di3-

' closes -to our immediate inspection that the.attempt to
sét up time as an independent terminus for knowledge is
like the effort to find substance in a shadow. There
is5. time- because there are haBBenings and apart from 1
happenings there is nothing. : - -

b .

- 72A.'N. Whitehead, "Space, Time, and Relativity,"
‘in Alfred North Whitehead, The Interpretation of Science,
.ed. by A. H. Johmson, N. Y.: Liberal Arts Press, 1961, p.
100. : : ) ‘
. 73 " -
- ."The Concept of Nature, pp. 65-66.

. . . ‘ .
tehead must address the problem of time

. .
e a ————————
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Kant's difficulty is that he bifurcates nature.  In doing so,
he fails to understand the limits of reason..;Asi% ?ighe-
mat1c1an Whltehead was aware of the faultlness of Kant's

mathematlgal intuitions, such as ''the whole is greater than

its parts}%' Thus. Whitehead was very skeptical of Kant's

rd
assuranc?# about reason.’%

These criticisms of Newton ' Kant, and Einstein ‘have
together from a variety of Whitehead's writings

period of 1915-1924. As we have seen, they serve
to further-articulate and bring to the surface Whitehead's
notions of g}me and most important, to show the development
of his thoé ts, For example, I have noted that prior to

1919 wWhitehead held a Newtoniaﬁ'éiew of time, specifically

the notion of the instant and the.serial property of time.

But beginning in 1919 with An Enquiry Concerming the Prin-

ciples of Natural Knowledge, Whitehead initiates an analysis ,

of Newton that will lead to his rejection of the notioms of

. 3 -

741f we look at the properties of infinite sets we
see that two collections of things are claimed to be Jf equal
cardinality when they are arranged in a one to one corres-
pondence to each other. Note the set of all positive integers
(1,2,3,4..... ), called class Y. Remove from class Y all:of
the even numbers, leaving the set of odd numbers (1,3,5,....),
called class Z. From Kant's perspective, intuition tells
us that class Y is greater than class Z. However, a one to
one correspondence can be established between classes Y and Z.
Thus the classes Y and Z have equal cardinality, demonstrating
that the intuition that’ the whole is greater than any of its °
parts does not necessarlly hold in infinite collectionms. _
Kant probably wouldn' ccept this argument, but Whitehead
‘ could reply (in this|im ginary dialogue) that not even
~Kant's mathematical Infuition.can account for a hierarchy of
infinities, i.e. ‘the/ get of real numbers (0-1) is greater than
the set-of positive integers - itself an infinite set.

- . -

-
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absolute space,, time, and motibn; of points and instants,,
because Newton's theory leads to a bifurcated notion of-
reality. We have also seen that Whitehe;qjgeeks ;p retain
absolute simultaneity and the importance of sense-perception.
To achieve this, he engages in an extensive diélogue with
the relativists. )

It is in this ;haptér thét we have seen Whitehead's
rejection of the ternagive'ﬁheories of nature open to him.
He found this moée hetessary in éfder to feveal the need for
a different approach and a differént theory of nature. " He has
done this. In addition we:can begiﬁ to see the kind of
alternative philo;ophy that Whitehea§ is tryirdg to develop by
examining the characteristics of time that have been inferred
from his criticisms. But Whitehead must accomplish more than

P .
this. He must develop an alteérnative philosophy which satis-
fies his own criterion and which will account for nature as
succe;sfully-as those theories he has rejected. This is
particularly true with réSpect_to Whitehead's rejection of

the instant. He must develop a method and an explanation that

will preserve the simplicity and usefulness of the instant

without bifurcating nature. 'He believes that his method of

extensive abstraction will do this, and our attention is no

directed to an examination of this method. | C _;

4
\
b

\

l
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CHAPTER IV
‘'THE METHOD OF EXTENSIVE ABSTRACTION

In the precediﬁg chapters we considered some of
Whitehead's objections to the traditional notions of points
" and instants, in nature. Whitehead realized that these con-
cepts played an important role in mathematics and pﬁysics,
and he considered it incumbent. upon himself to pfovide an
explanation of this role and to incorporate it into his new

philosophy of nature. - ‘

ead was able to recei}ligsome help in this

task from Alexander, who argued that the instant is a logical
construction and that its function is to digﬁinguish moments
not)evidenced iﬁ the duration.'1 Alexander attempted to use
ﬁthe notion of the.instant, not as a natural entity, but as é
logiéal construction in order to distinguish events presented

in' the speciolis present. Whitehead was sympathetic with

Alexander's approach,2 but his ﬁfoblem was more specifically

- - [ o A ’ .
1Alexander, Space, Time and Deity, N. Y.: Dover,
1966, vol. 1, pp. 39-40.

2”Instantapednsness is a complex logical concept of
~a procedure in thought by which constructed logical entities
are produced for the sake of the simple expressions 1in,
thought of properties of nature. Instantaneousness is the
concept of all nature at.an instant, where an 1nstant is con-
ceived as deprived of all temporal extemsion. The Concept
of Nature, p. 57. A
!

¢
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to explain the instant for which he hdd no sense-awareness in
terms of natural entities: ''Unless we do so, our science,
which employs ghe concept of instantaneous nature, must abandon
all claim to be -founded upon observation."> Whitehead, there-
fore, does not eliﬁinate the conéept-of the instant froﬁ his
philosophy; he attempts to ini:e'g'rat’t in sense-awareness.
His method of extensive absf;éc;ion i; designed to achieve
this goal.4 ' | |
7 Hammerschmidt indicated one of the primary purposes. !
of this method of extensive abstraction, namely:
c ely packed collection of discrete points and to sub-
stitute for it the conception of the continuum as an ex-

hibition of the interconnectedness of regions, derived
from their basic extensiveness. -

ﬁi.To discard the classical idea of continuum as a mere

Another aim is to demonstrate '"how the geometric-

relations between points issue from the ultimate relations

between the ultimate things which are the immediate objects
of knowledge."6 Ultimately, this method was used as an

attempt to reveal the.true nature of the relation between

>

31bid.

bgee A.N. Whitehead, "La Theorie Relationniste de
1'Espace," Revue de Metaphysique et de Morale, vol. 23, 1916,
p. 423. The method of extensive abstraction is intended to
preserve scientific objects, such as points and instants, 'as
ingredients of events, although these objects are not perceived;:
and demonstrate how these useful scientific objects are derived
from actual events. .

SHammerschmidt, Whitehead's Philosophy of Time, p. 43.

6An Enquiry Concerning the Principles of Natural
Knowledge, p. 5. g

,'\. - ~ . f
- : . 9
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-, ' mathematics and nature.’

Whitehead uses three key words in speaking of exten-

LIS ] | T

sive abstraction: ''extension, cogredience,” and "abstractive

r : ' .
set."® We have already seen the wmeaning he attaches to exten-

sio’n;9 let us now turn to "cogredience,"

which he defines as:
the preservation of unbroken quality of standpaint
within the duration.’ It is the continuance of identity
of station within the whole of nature which is the
terminus of sense-awareness. The duration may comprise
change within itself, but cannot - so far as it is ome
present duration - comprise change in the quality of its 45}
peculiar relation to the contained percipient event.

This ""preservation" is -achieved by one\event, and one event
only per dufacion,‘and as Wﬁitehead puts it, "mustcge tempor-
,ally present throughout the duration and exhibit oneWspecific
meaning of 'here.'"1l This defines the percipient event.
Whltehead concludes that 'cogredience is a condition . for a

percmplent event yleldlng unequlvocal meanings to 'here' and

now (and it) is the relation of absolute positlon w1th1n

a duration."1? Thus cogredience limits and defines ‘the

’For an excellent article on Whitehead's conception
of mathematical truth see A.P. Lowry, "Whitehead and the
Nature of Mathematical Truth," Process Stydies, wvol. 1, no.
2, 1971, pp. 11l4-124.

4

' 8Extension and cogredience are developed in "Time:~‘
Space and Material,' p. 50; abstractive set in The Concept:
of Nature, p. 79. :

-

Isee Chapter II.

L4

10rhe Concept of Nature, p. 110.

1lan Enauir; Concerning the Principles of Natural

) Knowledge, p. /0. N
/ s :

}zIbid?fi\,/P. 71. | N " o
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duration and enables us to distinguish between durations.
Motion and rest are defined in terms of cogredience of dura-
tion,. for motion is a comparison of position in one ipstan-

raneous space and position in other instantane ue-'spaces of

“the same time systemu13 "Cogredierice yielg€ the simplest’

outcome of such comparison, namely rest."‘4 Palter clearly

indicates the importance of co nce:

In other words, not only are we aware of our own
special standpoint at any given time {or better: during
any sufficiently short specious present) within the
present whole of nature, but we are also aware of the:
fact that all events are similarly related by cogredience
to appropriate durations. For example, consider.an.
observer in a motionless train. The train and the ‘sur-
rounding trees, telegraph posts, etc., are perceived as
cogredient to the same duration which is the present
whole of nature for that observer. But the train, trees,
telegraph posts, etc., assert their own respective rela-
tions of cogredience to that-duration as facts quite in-
dependent of- the presence of the observer.” When the
train is moving, the assertion of cogredience on the part
of the trees, te raph posts, etc., is even more striking,
since now these objects are not cogredient to the same
duration as the observer himself, who therefore has a
double perception of cogyedience, namely the cogredience
proper to himself and the train and the co%gedience
proper to the trees, telegraph posts, etc.

L
4The other term required to understand the method of
, extensive abstraction is that of‘fabstractive set;"16 White-

head says that the method of extensive abstraction is "the

131bid. See also The Concept of’Nature.

l4The Concept of Nature, p. 192.

.\}SPalter, Whitehead's Philosophy of Science, p. 40.

161n An Enquiry Concerning the Principles of
Natural Knowledge "abstractive sets’ are called "abstractive
classes.’ ’ .

f

~
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r 1 7 .
Systematic use of these ahstractive classes." The abstrac-
tive sets are described in terms of the following .two rules,

hamély: "(1) of any two members of the set one contains the

" other as a part, and (ii) there is no event which is a common

part of every member of the set.”18 This definition is al-

most equivalent to the one Whitehead used when defining "a

. 19
moment of time':

Consider a set of durations all taken from the same
family.. Let it have the following properties: (i)
of any two members of the set one contains the other
as a part, and (ii) there is no duratioqowhich is a
com#on part of every member oF the sect.~*

.

Note that the first rule is identical to the first property

of the moment. It is only in the second rule that "no event"

17Ah Enquiry Concerning the Principles of Natural
Knowledge, p. 104, ' i

18The'Concept of Nature, p. 79 (underlining mine).
There is a sIight difference between the rules and definition
given here and those found in the earlier book: "A set of
events is called an 'abstractive class' when (i) of anyitwo
of its members one extends over the other, and (ii) thetfe is
no event which is extended over by every event of the set."
An Enquiry Concerning the Principles of Natural Knowledge, p.
104. The difference is not substantial, but indicated
Whitehead's earlier emphasis on extension which he subsequent-

"ly acknowledges in the second edition of the text (p. 202)

and which he corrected in The Concept -0of Nature with the sub-
stitution of other words.

19Whitehead prefers the usage ''moment' to "instant".
He uses the same, characteristics as the instant in explaining

the moment: "A moment ... has no temporal extension ... A
moment is a limit to which we approach as we confine atten-.
tion to durations of minimum extension.'" The Concept of .
Nature, p. 59. B

20

The Concept of Nature, p. 60, (underlining mine) .

- Schmidt ‘gives this definition Ffor "abstractive set."” I think

he should:have used the definition on P- 79. See Schmidt,
Perception and Cosmology in thgehead's Philosophy, pp.73-74.




is replaced by "mo duration." It has to b réplaced; the éet.is
a seti?f aurationgL not just ény kind of-evéhts, but(those known
as. "durations" in order to provide a meaning for "moment." For
example the set diagramméd below cannot serve to yield a "moment."
' The abstractive set is "at the heart of oxdinary

geometrlcal entltles as surfaces, lines, and points. w2l Hence,
the abstractive set is a ;ét of events that will also be

uéed to define the moment, surfaces, lines and points. We may

illustrate this with the aid of the following diagram:

b, ]
[ - - =7
|
i
- ==
Ih;
' hy
. . }\ﬂ la' Lo
R
'
Jd

Figure 122" >

Each square represents either events, points, or_instaﬁts
which are limited in space and time; the concentric structure
demonstrates the first rule, namely h, contains hy, as a part,
. 2 :

hs contains h, as a part, etc. ghe concentric squares

. . . = . - . s
converge without llm;t,23 not tq a point or a definite limit,

2lyammerschmidt, Whitehead's Phllosophy of Time, p. 43;
see also The Concept of Nature, p. 6l. '

22An Enqulry Concernlng the Princ1ples of Natural
Knowledge, p. 105

/ .23Ib1d., P 10@; see also*The Concept of Nature, pp! 80-81.
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as indicated in Figure 1. This is done by having "h, tend to
zero as N increases indefinitely."24 The unlimitedness of the

set demonstrates the second rule, where no event is "a common

the notion of abstractive set to illustrate his basic philoso-

_phical position. From this he ‘is able to maintain that his

-

abstractive set '"is effectively the entity meant when we consider

’

an instant of time withour temporal extension. It subsesves all

part of every member of the set."23 In this way Whitehead employs

the necessary purposes of giving a deminite meaning to the concept

of the properties of nature at an ‘instant.”26 Thus the moment is

!

a special kind of abstractive element, one without spatial limits.

Because of the number of ahstract entities and the -

need to dévelop thqﬂconéept of the moment more fully, White-
head designétes two characteristics of'fhe absfractive set,
,prime and anti-prime. A sef is prime "in:;espect to the

formative condition 0" (whatever condition 'C" may be) when
(1) it satisfies the condition ¢, and (ii) it is covered by
every other ‘abstractive class satisfying the same condition
0."277.A set is anti-Béime: "in respect to the formative

conditon ¢" (whatever condition '0’ ma be) when (i) it sat-

isfies the conditon O and (ii) it covers e y other ab-

L

241bid., p. 105. '

1

S

o

-‘ZSSee N. Lawrence, "Whitehead's Method of‘Extensive Abstrac-

tion," Philosophy of Science, vol. 17, no. 2, 1950, p. 145,

26The Concept of Nature, p. 61.

27An Enquiry Concerning the Principles of Natural
Knowledge, p.. 106. . . '
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- “\ stractive class satisfying the same condition,O'. n28 &tven

the "formative condition 0" the "d prime" is the minimm ab-

stractive set, for it is covered by every abstractive set;

v

while the "Olantiprlme" is the maximum abstractive set, for

it covers every abstractive set.zg The dlprime set will Te-.

sult in Whitehead's definition of events unextended in space
and time, the event particles. The O antiprime set will re-

sult in Whitehead's definition of moments. Both prime and

antiprime sets will_support Whitehead's meanings of,simultaQ
L )

 neity and continuity.
| In order to implement the notions of prime and

. iﬁf{;rime set;} Whitehead first develops the notion of "ab-

stractive element":

An 'abstractive element' is the whole group of abstrac-
tive sets which are equal to any one of themselves.

Thus all abstractive sets belonging to the same ele-
ment age equal and converge to the same intrinsic char-
~acter.

Whitehead arrives at this definition of "abstractive element"
from the relation of "covering" between abstractive sets,

which produces: the equality of abstractive sets. He defines

. ’ : )
28 114,

29For 1nformation on the logicél status of primes
and antiprimes see Palter, Whitehead's Philosophy of Science,
FP- 32-53. ‘

3OHammerschm].dt fails to reveal the 1mp6rtance of
prime and antiprime in his presentation of either contiguify\
or the method of extensive abstraction. To this éhthor thls\\l’

. is a mistake. \Q .
; : _ . \
31Th'e Concept of Nature, p. 84. See also An Enquiry S
‘(S; - Concerning the Principles of Natural Knowledge, pp- IUS-I%Q. ‘

gy
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"covering' -as follows:
An abstractive set p covers an abstractive .set q &hen
every member of p contains as its parts some member of
q. It is evident that if any event e contains as a
part any member of the set q, then owing to the trans-
itive property of extension every succeeding member of
the small end of q is part of e. In such a case I will
say that the abstractive set q 'inheres in' the event

e. Thus when an abstractive set p covers an abstractive

sef,q, the abstractive set q inheres in every member
P. : '

 Lawrence illustrates this "covering" with the following dia-

gram:

» ° (34
.

. Fiéure 233 ' v

Here the circles stand'for one set and fhequuaris'ggother.

In figure 2, each setiébvers each othbfl leading Whitehead

e to assert 'when this is the case I shall call the-two sets
| 'equél in\abstractiveffo:cé;'"?i

A\

32the Conlept of Nature; p. 83. )
@" , 33Lawrence, "Whitehead's Method of Fxtenslve Ab-
R straction," P~ 148.
34

The Concept. of Nature, p. 83.
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k - equal abstractive classes.

91
It is clear that the importance of abstractive ele-
ments lies in the.fact that "they enable one to demnl.simulta-
neously with all abstractive classes possessed of a given
group of convergence - properties, i.e. with complete sets of

n35

Another essential attribute of abstractive elements

‘is that they "form the fundamental elements of space and

) - 6 * ) [} -
time."” | It is to this idea that we must now-direct our °

attention: In An Enquiry Concerning the Principles of Natur-
]

al Knowledge, Whitehead defines duration in terms of absolute

- gAntiprimes and moments as abstractive elements in an ‘absolute

s Vo
antiprime.r/An absolute antiprime is "an abstractive class

. . . . . 37
which covers.every abstractive class which covers it."

Thus, duration is defined as a complete whole of nature,

.which is spatially unbounded and temporally indef?nite, and

any abstracfive class ¢omposed of such events. can only be

. . - ‘ V4 -
covered by classes composed solely of the same events. . Thus,

4

_"only.events of a certain type can be members of an.absodlute

antiprime, namely eﬁen&% which ... have been called duras

-

3 1

L)
35Palter, Whitehead's Philoesophy of Science, %. 53;
Palter's use of '"k-equal" 1Is the term used by Whitehead in
An Enquiry Concerning the Principles of NMhtural Knowledge
and is synonomous with "equal in abstractive force, " used in
The Concept of Nature. . . -

36

The Concept of Nature, p. 85.

37An Enquiry Concerniggﬁthe Principles of Natural -

Knowle&ge, p. 109. /

. ﬁl
38Se‘e.Chapter two.

-



A U - v 92

[y

. 39 . L .
tions."”  If we glgnce at figure two we see classes of dura-

tions converging to ideal limit. -As this limit_is approa-

ched; the "temporal tHickness' of the duration decreases un-

til, theoretically, one reaches the "ideal of no thickness.”

-

The "ideal' indicates an extensionless limit. This exten-

sionless limit is the moment. "A moment is a ,ro f approx--

imation to all nature which has lost its (essenti
extension."40 fhus a moment is the "abstract of all nature
" at an instant."al Thg moment as an abstract eIemenqcyithin-
the.dﬁfation can oniy cover other mqmenﬁs. Bro§d~réphrase§
Whitehead's meaning of a moment as "a certain abgfractive

c}ass A of durations, viz.,; all those duraﬁgons that belong

N
P

to any one of .a set of abstractlve classes which. cover an ‘

2
as51gned abstractlve class of duratlons nt

In The Concept of Nature Whltehead appears to be

' N . 43
using these definitions of duratiomn and'moment, . bpt this is

‘merely an appearance. Tn The Concept of Nature, he begins to ..

deﬁért from his prior position, and although the terminology.
is roughly the Same, there is a definite shift in.meéning.
This-is'paftiCularly clear:from two passageg,_gamgly!ithhe

<

- 39An Eng;;:y Concernlng the Pr1nc1p1es of Natural
owledge, p. 1LI1. -

. 80ppiq., p. 1120 D L
-a -

Ibid. . -

: 2.
Broad, "'The Principles of Watural Knowledge,_
'Mlnd vol 29, 1920 p. 224.

\'Z fJSee°The Concept of Nature, p. 53.

> ' ' _ SR T
> hd : . o
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T

"Note: On Significance and Infinite Events," which occurs at

thet‘end of The Concept of .Nature, and in Note IV in the second.,

edition of An Enquiry Concerning the Principles of Natural

Knowlédge. In the first of these passages Whitehead states

that other sets of events also have the qualities of absolute

-~

antiprimes-and that it is impossible to define duration solely
in terms of absolute antiprimes. Palter sums up the import

of these notes as follows: .
Whitehead expands his doctrine of significance to in-
clude the perception, not only of durations, but also

- of events which are spatially finite but temporally
infinite, so that there is-a new set of abstractive
classes - formed from the new type of infinite events -
which akio satisfy the definition of absolute anti-
Primes. :

-

The second passage, in the secotid edition of An Enquiry Con-

cerning the Principles of Natural Knowledge, makes a similar

peint.- "'The attempt to define a’ duration merely by means of
45

its unlimitedness is a failure."

We have already seen how Whitehead redefines dura-

46
tion, ' and we must now add how durations can be discrimina-

ted. The Concept of Nature holds what appear.to be two con-
/
flicting views as to the demarcation of durations. When

Whitehead is discussing time he states:

Sense-awareness posits durations as factors in nature
but does not clearly enable thought to use it as dis-
tinguishing the separate individualities of the enti-

A

45
An Enquiry Concerning the Principles of Natural

Knowledge, p. 204.

Palter, Whitehead's Philosophy of Science, p. 56.

6See Chapter two.



ties of an aylied group of slightly differing duratioms.

This is one instance of the @ndeterminateness ofaﬁelf—

awareness. Exactness is an ideal of thought ...™/
If this were true it would spell the doom of all scientific
experiments. Forntundtely, Whitehead softens his position
later in the same work when he states: ''The du;atiéﬁ which
is the .immediate disclosure of our sense-awareness is dis-
criminated into parts,"48 As Mays poiﬁts out, durations are
discriminated "into an inter-related complex of évents having
the whole and part relationship, every event extending over
other events and being extended over by other events."*?
Thus, we can discriminate a duration by its parts or limited
- sets of events.

Whitehead's attempt at defining the moment in terms
of absolute anti-prime succeeded no better with moments than
it did with duraﬁions, for we canﬁdt have one claés of abso-
lute anti-primes. The earlier definition was based on the
concept of extension. The new definition of the moment adds
the new ingredient_"totality,"50 which stems from the defi-
nition of duration. From his‘analysis of the ''moment" White-

head can also successfully handle the point.

Whitehead's treatment of p?ints is analogous to his

47The Concept of Nature, p. 59.

A}

481bid., p. 74.

49%. Mays, "Whitehead's Theory of Abstraction,™
Aristotelian Society, 1952, p. 110.

30The Concept of Nature, p. 8?.
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treatment of momentsi ‘He informs us that "the first thing

7

té'do,is to get hold of the class of abstractive elements .
which are in some seﬁse thé points of space. Such an-ab-

gtréctive:element must in some sense exhibit a convergence
to an ébsolute minimum 6f intrinsic character.”51 The ab-

stractive element will be ''the class of event-particle.
| p

Whitehead arrives at event-particles by establishing an ab-

stractive set devised to yield the totalify of event—partii
cleé which "will form a four-dimensional manifold."sg Here
the structure of the abstractive set follows the same rules
as were gﬁed for the moment. .

¢ Whitehead had héped to strengthen his meaning and
his definition ‘of continuity through t%e method of extensive
abstraction,; We see the importance, therefore, of the con-
vergence of parts overlapping parts. "Thg numerical and an-
alytical aspects of the theory of exténsive abstraction can
be validly interpreted in terms of the conventional system
w54

of points in a_real continuum.

Whitehead's justification of continuity by the

‘method of extensive abstraction is important to hi3 philos-

ophy of  science; but his emphasis on the convergence to in-

finity raises difficulties with respect to his meaning of

‘ *libid., p. 85.
~ 321pi4., p. 86.
L >31bid., pp. 86-96.

54Hammerschmidt, Whitehead's Philosophy of Time,
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eventé. Since,.for Whitehead, there are no minimum or maxi-
‘mum duratioms, it follows that tﬁeré'are no miniﬁum or maxi-
mum events. This would seem to lead Whitehead into an argu-
ment which fails to escape the infinite regress. It is only
in the rext peribdl when he discusses atomic occasions and
the‘gpochal theory of time, that he is able to avoid the -
problem of infinite régress.

a But how can Whitehead reconcile his assertion of an
infinite terminus for the abstractive set with sense-aware-
néés? Whitehead repeatedly attacked science for failing to
remain faithful to sense-awareness, and yet he argues for
infinite convergence when sense-awareness yields surely no-

- thing more than finite convergence. Grunbaum criticizes the
'mﬁthod of exténsive abstraction for this failing: 'How then
do Whitehead and the exponents of his Method propose to over-
come the difficulty that the infinitudes of regions needed
by the Method do not belong to the domain of sense-aware-
ness." > Whitehead, in fact, does not appear to have an an-
swer to fhis problem. '
E " This failure to answer Grunbaum's criticism re-
-
veals that the proﬁlém of the instant has not been success-

fully incorﬁorated into Whitehead's philosophy of nature.

The method of extensive abstraction was intended to preserve

-

,

234, Grunbaum, "Whitehead's Method of Extensive
Abstraction," British Journal of Philosophy of Science, vol.
71, 1962, p. 223. Other criticisms by Grunbaum will be dis-
cussed later in this dissertation; for the moment this is
the major one directed at the Method as used in this period. .
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the functipnal operations of the instant in a new philosophy
based on sense-perception. But the concept of "unlimitedness

{
so necessary to the method, can in no way be derived from

sense—perception.56

Thus -in this chapter, the lack of cohe-
sion in Whitehead's philosophy of science begins to show it-
self.

The problem of the instaﬁt in a general philqsophy
of time does not fit.intoké philosophy which is "closed to
mind", because the notions of unlimitedness and the insténﬁ,

an entity without duration, cannot: exist without the crea-

tive addition of mind. Yet Whitehead insists that the method

of extensive abstraction does not appeal to mind for its jus- -

tification, but he is unable to offer any sense-perceptions
of unlimitedness. If Whitehead wants to utilize the notion
of the instant and preserve his method he must abandon the
criterion of nature '"'closed to mind". _

This chapter demonstrates that although Whitehead's

method of extehsive_abstraction provides a brilliant alterna-

tive to the instant and the point, it ultimately fails. The

method bifurcates nature, thereby disproving hypothesis (a).
This failure, however, partially verifies my first premise,
that the problems of time in this period will force Whitehead
to abandon his philosophy of nature.

In the next chapter we will examine Whiteheaé's al-

ternative philosophy of time. This chapter is also concerned

561144, S

"
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with the.measurement of time and the temporal modes (the

past, the present, and the future). But omnce again these

problems will result in the bifurcation of nature and will
L

additionally verify the first premise .of my axgument.
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CHAPTER V
TIME AND THE MODES OF TEMPORALITY

Whitehead's notion of time unfolds from the intricate
web of his philosophy as one of thHe major characteristics of
nature. In the preceeding chapters, I have drawn attention

Pl ' . .
to his discussion of nature, duration, passage, events and.

“ the moment. I wish'in this chapter to discuss more fully

Whitehead's philosophy of time during the period we are
considering. Let me introduce 'the topic by briefly surveying

the attributes of time that we have already encountered

- in our study.

a) Time is an attribute of the process of nature,
Whitehead arrived.at this conclusion from his analysis of
the extension and passage -of events,l Given this charaéter-
istic of time, Whiteheéd is unable to accept Newton's claim
that nature is in time or Kant's thesis -that time is a priori.
He maintains that time can be known without any metaphysical
commitment to a philosophy of nature and that it can be’

discovered directly in and through perception.

1The Concept of Nature, pp. 53-54, and pg. 142 and
An Enquiry Concerning the Principles of Natural Knowledge, p. 75.

99
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b) Time is part of the space-time c&ntinuum.2

Bﬁt while Whitehead claims the fundamental unity of space and
time, Whitehead.also a%gues that time can be distinguished
from space. As Hammerschmidt indicates, "The distinction
between them (space and time) can be expressed by éaying—that
s;aée exhibits the relation of other events within a ‘present,
. while time exhibits the relation of other events to those in a
given present.”3 Once again Whitehead appeals to perception as
the means of verifying this statement. We only perceive nature
" in a s?ace-time structure, and to completely separate time from
space, making each a separate and unrelaéed entity is to
perform én abstraction.h We can, nonetheless, distinguish
time féﬁmfgbace without distorting the fabric of nature.
- ¢) Time involves the transition of events and

their gélationships:

Time is known to me és an abstraction from the passage

of events. The fundamental fact which renders this

abstraction possible is the passing of nature, its
‘development, its creative advance

2"There can be no time apart from space; and no spaée

apart from time..." The Concept of Nature, p. 142; see also
p. 80. An Enquiry Concerning the Principles of Natural
Knowledge, pp. l103-164. , L

3Hammerschmidt, Whitehead's Philosophy of Time, p. &;
see also The Concept of Nature, p. 37, pp. 51l-52.

41bid.

5The Goncept of Nature, p. 34. 'Note Whitehead's
reference to nature's 'creative advance.”" This is one of the
few times Whitehead mentions it, and it reveals the embryonic
stage of the later theory of time. In later works Whitehead
will strengthen the ties between time and creativity - see
chapter IX on the epochal theory of time. .

-
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-

The passage of events referred to here is the duration.6 e

[
Duration involves events that are extended and simultaneoud.

in immediate presents. In Hammerschmidt's words, "time is a
succession of extende@ presents, which constitute real

extended 'strata' of nature."? This serial property of

(time 1s also refdected in the "different fam}lies of durations."8

Yet, serial time is ''mot the very passage of nature itself."?
| d) Time is not composed of a series of instants.

The present is extended and any appeal to instants becomes

a "metéphysical enigma'" without perceptual evidence. White-
head believes that the concept of the instant plays an important
. role in the mathematical description of nature, but. he

‘attempts to trace the notion 6f instants back to sense-
perception through his method of extensive abstraction.

As we have alreédy indicated, the method 6f extensive abstraction
yields an idealized limit, called a fmoment,” and not an
extensionless and durationless entity. The present for
Whitehead is extended and is often referréd to as a

"percipient event,”" while the '"moment' expresses tﬂe

relation of an abstrgctive set of durations.10

'61pid.] pp. 54-55.

7Hammerschmidt, Whitehead's Philosophy of Time, p. 4.

. ,8The Concept of Nature, p. 55.
91bid., p. 65.

-10gee The Concept of Nature, pp. 88-89.
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e) Time is one directionél, The past 1is
irrevocable becausg events are unchangeablva.]-l The unchangéi
ability of events+ the irrevocability of the past, and the
explanation of passage.in terms of extension provide the
justification for the uni-directional'character of time.
Wwhitehead will later enrich his explanation by using prehension '
and suppressibn in order to account more satisfactorily for the
irreversible characteristic’ of time. These attributes of time,
according to Whitehead, are its measureability, its characteristic
of.being beyond nature (as presently described) ,12 and its modes
of temporality, namely the past, the present, and the future,

One of the major reasons for accepting the mathe-
matical description, either of Newton's absolute time or of
Einstein's relative time, was success in measuring and
predicting time intervals. The philosophical question arose,
however, as to whnat exagtly is being measured when one says
that time is being measured. Whitehead contends that any
measurement of time is really a measurement of the ﬁassage of
nature, In other. words, the measurement refers to the flow

of events and is not simply the measurement of operations.l3

11An Enquiry Concerning the Principles of Natural

Knowledge, p. 577

121n Process and Reality (1929) Whitehead will eﬁihrge
his concept of nature to include the mental aspects of time,
" .God and value,

13Whitehead, "Einstein's Theory: An Alternative
Suggestion,” in Alfred North Whitehead: The Interpretation
af Science, ed. by A, H, Johmson, N.Y.: Liberal Arts Press,
1961, pp. 132-134,
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In order to al%ow for the measurement of the.actual flow of
events, Whiteh%ad introduces the notion of ''congruence':
Congruence is founded on the_nbtioq'of repe-
tition, -namely in some sense congruent geometric
elements repeat each other. Repetition embodies the
principle of uniformity.lé
In addition "congruence' 1is a subset of equality, and the
recognition posits memory but excludes ''pure memory."15
.Aftef.aefining c&agruence Whitehead must show l
that the practicél.applications of 'his views are as viable as
the alternative systems he cfiticizes. Additionally, ‘he must
demonstrate that these alternative systems.”bifurcate
nature,"'" and finally, he must present his meaning and use
of cbﬁéruence without b#furcéﬁing nature,
| He demonstrates the viability of congruence by
devéloping a set of axioms,16 "which apply to geometrical
elements defined by further applications ?f the method of
extensive abstraction."l’ While these axhgms demonstrate the

&
viability of his system for the natural sciences, I am ﬁpt

L4An Enquiry Concerning the Principles of Natural

Knowledge, p. I4I. -
: 13The Concept of Nature, p. L24.

.~

1orhe Concept of Naéure, pp. 128-130. See also
‘The PrincipleS of Relativity, chapter three; and Palter,
whitehead 's Philosophy of Science, pp. 89-90.

) 17Lowe, Understanding Whitehead, Baltimore:
Johns Hopkins University FPress, I9bZ, p. 74 .

’
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going to pursue them because Palter has already éqvered.
these axioms quite adequately,18 and.my concern is
Whitehead's notion of congruence as it relates to his
philosophy of nature, indeed, as Palter states: ".
'Whitshead himself never quite ... relatss the general doctrines
of his natural philosophy to his formal axioms of"c:ongruence.."]-9
Whicehead demonstraces tﬁat the'alternative-
measuring systems do bifurcate nature. Ths Newtonian cbncepfio?/.
of temporal measurement rested on the assumption of absslute'
time and absolute space, as well as on his notions of the instant
rand the point. Both absolute time and absolute space were
"'conceived as a perfectly definite continuous.manifold, existing
quite independently of its 'contents' and with perfectly
'definite metrical characteristics."20 Yet, as Palter indicates,
‘the Newtonlan theory falled ‘to provide a suitable model, "for
time, 'being a one- dlmens1ona1 continuum, does not possess any
intrinsic metrigal_characteristic."21 Some have tried to

maintdin the Newtdnian notion of the measurement of time by

L%

eqdating the validity of Newton's laws of motion with the

‘congruence of time.ZZ Palter says: ''Those time-lapses are

l85ee Palter, Whitehead's Philosophy of Science,

pp. 90-95.

191bid., p. 90. -
201pid., p. 92.

:‘.ZlIbid. . - . ‘

22The Concept of Mature, pp. 137—140_

r
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’ ] '. ) 3
congruent which, when they are assigned equal numerical values,

: : .
are consistent with numerical values for acceleration satisfying.

the formula F = ma."43 .

- Two things should be noted here., First, to arrive

.
-

at a congruence of time we must equate time with equal numerical
values for acceleration. This might be acceptable if
acceleration were either independently derived or independent

of time measurement. But to ﬁéfine acceleration one must

include time in the mathematical formulation. This would seem

to lead to a circular definition for the congruence of time

w

and acceleration. Secondly, asserting the congruence of time
and the laws of motion is not satisfactory:

KingAlfred the Great was ignorant of the laws of motion,
but he knew very well what he meant by the measurement of
time, and achieved his purpose by means of burning candles.
Also no one in past ages justified the use of sand in hour-
~glasses by saying that some centuries later interesting
laws of motion would be discovered which would give a

meaning to-the statement that the sand was emptled from
the bulbs in equal times, 24 | .

In this passage Whitehead is claiming that the

. measurement of time is not rooted in mathematical formulation

or operations but ultimately in perception. The perception
of congruence relies on repetition and recdgnition by
. ‘

comparison of equality. Thus one may devise a unit of time,

based on what one hopes is a uniformly repeated process such

23Palter , Wnitehead's Phllosophy of Science, p. 92.
24 he Concept of Nature, p. 137 : no
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as the rotation of the sun or earth. Later when clocks

; \
were invented, repetition was again sought as the basis for
the measurement of time. Clocks were constructed with

devices®governed by a periodic, oscillatory process such as
? I

-the swinging of a pendulum or the oscillation of a balaﬁ;e

"wheel. Recognition by comparison allowed burning candles and

sand glasses to be used as effective means of measuring-time.'25

., The contemporary accounts of temporal congruence

fare no better than the classical accounts. Palter summarizes

'Whitehead's contention when he writes, '"Modern theories which

share with the classical theory the rbot conception of
nature at an instant as an indepéndent fact must also fail
to eiplain congruence adeguately}._:"26

| Whikehead béiigved that Einstein was unable to

explain adequately the concept of simultaneity, and hence

25vThe measurement of time was.known to all civilized
nations long before the laws (of motion) were thought of - It is
this time as thus measured that the laws are concerned with.
Also they deal with the space of our daily life.  When we
approach to an accuracy of measurement beyond that of observation,
adjustment is allowable. But within the limits of observation
we. know what we mean when we speak of measurements of space
and measurements of time and uniformity of change. It is for

. gcience to give an intellectual account of what is so evident

in sense-awareness. It is for me thoroughly incredible that
the ultimate fact beyond which there is no deeper explanation
is that mankind has been swayed by an unconscious desire to
satisfy the mathematical formulae which we call the Laws of
Motion, formulae completely unknown till the seventeenth
century of our epoch.” The Concept of Nature, p 140.

26Paltér, Whitehead‘s PHilosophy of Science, p. 92.
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unable to explain.adequately the measurement of time.
Whitehead defines measurement in such a way that it "pre-
supposes for its possibility nacture as a simultaneity, and
an observed object present then and present now, "27

"Having provided the reader with Whitehead's’
theory of congruence and his demonstration of the taut;10gical

and/or bifurcating aspects of the alternative explanations

- of measuring time, I will now evaluate Whitehead's approach

to'tongruence I believe that Whitehead is correct in basing
congruence in nature and ba51ng his measuring system on the.
passage of nature. However, I believe that his treatment is
superficial and resuits in the ‘bifurcation’of nature.

| The theory of congruence.is superficial aeSpite
Whitehead's detailed axioms of congruence because he makes
certain assumptions and because he treats time-measu}ement in
diverse time systems simplistically. Whitehead assumes,

firstly, that there is no question as to the meaning of

_"straight line" in the context of the descriptigpﬁof physical

heEomena; Secondly, ne assumes that there is gﬂ quE‘ ion as
to the role of Euclidean geometry in the structure of physical
concepts or as the bases for fundamental axloms about nature,
and thlrdly, he assumes that there is no question that -

¢ ‘ .

mathematics is grounded in sense-perception. Every one of

these assumptions raises serious philosophical issues that

’

27The Concept of Nature, p. 196.

-
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Whitehead fails to address. But-Taylor in Introductory

Mechanics,28 Reichenbach in The Philosophy of Space and Time,29

and Briagman in The Logic of Modern Physics30 all reveal how

the deceptivelylsimple words "straight line" and the
Y

- relationships.between Euclidean geometry and nature conceal

a host of subtle philosophical problems. However, Whitehead
does not address any of these problemé. Thus his ;xioms are
significantly weakened.

Whitehead assumes that mathematics is founded on
sense-pefception, an assumption which is most difficult to
accept given his criterion in this period. That it is an
assumption is demonstrated by the fact that each of the axioms
depends on mathematics for its understanding and justification.
But nowhere in the discussion oﬁ congruence or within the works

of this period does Whitehead verify this assumption. Even if

one were to grant the basis of sense-perception for primary

numbers, how would Whitehead account for the notion of "MIX"

. as used in the fifth axiom? In addition, what sense-

perception provides us with a non-terminating decimal? There is

none. Nor is there any sense-perception of irrational numbers.
. w

285ee E.F. Taylor, Introductory Mechanics, New York:
John Wiley and-Sons, 1963, Chapters one and two.

295ee H. Reichenbach, The Philosophy of Space and
Time, New York: Dover Press, 1951, Chapters one through six.

30gee P.W. Bridgman, The Logic of Modern Physics,

New York: Macmillan Co., 1927, Chapter ome.
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Yet without sensé-perception as an anchor, Whitéhead‘s axioms
can only bifurcate nature, because the axioms are dependent
on mind. ' -
.Whitehead's axioms five and six deal with the
measurementagf time in differing time systems. Both of these
axioms establish a means of agreement about the congruence
between an event locatedrat widely separated point§ in our
frame of ngerence. lThese axioms assume symmetry, simultaneity,
and thelméaning of equality. Whitehead's notions of symmetry
and absolute simultaneity have been discussed in chapter

-

three, Thus Whltehead does provide some argumentation for

re

these assumptions, though the Justlflcatlons are found not in

The Concept~of'Nature (1922), but in a later artlcle "The
Probiem of Simultaneity" (1923). Equality is necesssary to
congruence because congruence is a subseﬁ‘of equality. -But
Whitehead does not demonstrate how 'equality emerges from sense-
perception; he simply assumes it, But it is not valid fo
assume that sense-pgfcep%ion provides a basis for equality,
Indeed there is con51derable disagreement on this point. | -
For instance, Plato argues in the '"Phaedo' that our sense-.
perception cannot prov1de our idea of equality. This is

because our idea of equality admits no inequalities; whereas

any perception of equality from sense-perception has inequalities

i

admidst the equalities, According to Plato, sense-perception
can spark our remembrance of equality, but it cannot be the

source of our idea. My point is not that Flato is correct, but

. .
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" that "‘Whitehead must answer such arguments by proving that

sense-perception is the source of our idea of equality. By not
accompllshlng this, Whitehead's arguments are weakened.

The difficulties discussed above demonstrate the
problemsthat weaken Whitehead's axioms of congruence, and his
dependence uﬁou mathematics in these axioms without basing
his mathematics in sense-perception demonstrates the bifurcating
characterisnit of his axioms.

As I noted earlier, there is, a gap between the

-
axioms of congruence and his treatment of congruence in his

overall phiiosoPhy of nature. Thus I must evaluate Whitehead's
notion of congruence within his philosophy of nature. My con-
tentitn is that Whitenead's theory of congruence fails due to
the need for memorylto account for tepetftion, tﬁé problem

of accounting for the passage of thought and the confusidn
gﬁnerated by some of his comments. The problems of memory . .
and the passage of thggéht lead to the bifurcation of_nature. |

The confusion leads to a weakening of his overall arguments.

In The Concept of Nature, Whitehead briefly attempts

K
to Qgchor memory in sense-perception. This attempt is super-
fléiaL and it fails, It is superf1c1al because 1t does not

take into account the psychological evidence of memory as a

subjective operation of the mind. There was and is evidence

provided by notable psychologists, such as Freud, Jung, and

Adler that 'we remember what we want to remember. In other -’

words, memory is a highly personal'gnd_unique aspect of an-

C
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individual. While some of the content of memory may Be provided
by sense-perception, memory itself is separate from sense-
perception and can only be accounted for by an analysis of
the operations‘of the mind. The subjectivity of memory is -
evidenced in such daily examples as the diveﬁéﬁpt eye witness
repérts to a police officer at the scene of an accident or the
divergent perceptions of wnat a professor said or did notwséy
at a lecture. This quality of memory introduces mind and
therefore taints any analysis ciaiming to be closed to mind
which emplpyé memory. <The result is.the bifurcation of nature.
 Another problem ;f congfuence is' the relation of
time to the'passage of nature and the passage of thought.
Whitehead claims that "there is time because there are happenlngs
and apart from happenings there is nothlng "3l Then he
procgeds to argue that the happenings in "the passaa; of nature.
are "fundamental' whereas the hapgenings'in the passage of |
thought are "a logical abstraction represeﬁting some of the
pfoperties of natgre.”32 The result of excluding the passage
of tﬁought'fiom the passage of nmature is a dualism, which
invalidates his second hypothesis, interconnection. Th;rg is a
radical division between thbught and nature. There is also a
radical division of time., Taking the latter first, measured

time becomes a logical abstraction and not.a fundamental char-

3IThe Concept of Néture, p. 66.

321hid.
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acteristic of nature. Duration is fundamental to fiature.

Thus time is a multi-faceted entity that can be cleaved like

a diamond intqrtwo separate pieces. But unlike the two ‘pieces.
of the gem which remain diamonds, the division of time results
in‘pwe different kinds of time; one mental and one natural,

and they cannot be rejoined. Thus thefphilosonhy of organism
tnat Whitehead is tr&ing to develop becomesifragmented.

If Whitehead attempts to reconcile these positions, he bifurcates

nature by introducing the mental ‘component of time into his

account,

The;dualism between mind and na that

a fundamental aspect of nature time, cannot be accounted for

in terms of nature but only in terms of mind. The result of
: -

this dualism is to foster the bifurcation, In addition, the

: S

duration, which has had an impliedfﬁémporal dimension, is now

k2

r

considered a subset of passage and appears to be devoid of
its temporal dimensions

| It would seem that in his 3tLempt to explaln nature
merely in scientific -terms Whltehead has succeeded only in
d01ng what he was intént on avoiding, namely blfu;patlng nature
‘angsdestroylng the interconnection of nature. It is only by
integrating mind end nature that tnis bifurcation Cannbeu,‘
overcome and connection can occur, Thus the ﬁroblems”ﬁith
tne congruence of/time )help prove the first premise of my

argument. y

i

-1,
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We see Whitehead's bifurcation of nature in his

I

discussion. of the next characteristic of time, the temporal
modes of past’, present, and future. As we have already
indicated, Whitehead attempted to define the present in terms

of the percipilent event and the past in terms of events no

longer existing. Yet, both explanations failed to account
for such important features as the existence of memori, the -
futur;, or even ;hgfﬁe;ception of the present. In order to 2
account for memory, thélfuture, and the perception of the present

Whitehead had to smuggle in the mind and thus bifurcate nature.

-

, ~ Newton considered the present as the instant,

the "now." Whitrow, in” The Natural Philosophy of Time, considers
other approaches to an understanding of the present:

"In analysing the idea of the present, Guyau stressed
the connection between time and action. Bergson went
even further and argued that one must not merely act but
must be conscious of acting, that is qge must be aware
f of producing a certain effort. Janet argued that this

*  too is insufficient and that the present mpst be regarded

" as an intellectual act uniting narration with actiom: it
should be regarded as 'un recit de l'action que nous nous
faisons 3 nous-méme pendant que NoOus sommes ‘en traig
d'agir.' &

It is clear that philosophers are not in agreement on the
very meaning of the present. Kant held for a‘mental or psychic
present, while Aristotle claimed a real and a mathematical

1
present.

- 33Jaﬁét, L'Evolufion de la Memoire et de la Notion
“du Temps, Paris, 1928, p. 309.

34Whiérow, The Natural Philosophy of Time, p. 82.
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Now we have seen that Whitehead rejected the
description of the present as an instantaneous point because,
he saw this definition of the-present would compel him to

\

define time in terms of a succession of durationless instants

.

and would lead to a description of the present "as the relata

in the serial relatlon which is the time-ordering relation.. 135
Now Whltehead felt that this deflnltlon of time or this

description of the present would be mlsleadlng He believed

that the absolute theory of the present raised grave

difficulties not only because we are unable to perceive the

instant but also because we cannot with this view account for

the fact that an event is present when it is present and
,.‘f‘ .

explain why an event is past. when 1t is past. For instance;

is the L;ne that the reader is readlng now in the present

whereas the line that he has just read before in the past?
Buc how does the absolute theory distinguish between past and
present? How does it arrive at a criteribn for dividing events

1nto lntervals of succe351ve duratlonless 1nstants7' The

it .

. absolute” theory fails to prov1de anégnswer to these queStlonS

“and Whitehead felt that one had to bave recourse to perception.

[}
It ;em;ntereetlng that Whitehead's concern with

_thé distinction between past and present. is similar to the

35The Concept of Nature, p. 33. B .
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one that concerned the French philosopher, Henri Bergson.36

It has been commonly held, thrbughOut the history of Western
philssophy; that the past no longer exists. Bergson challenged-
this notiog by formulating a new understanding of both*memory
‘and the present. Bergson, of course, does not den& that one

is physically incapable of redoing yestérday, but he claims

that the past is preserved in the present: T~

if change is real and even constitutive of reality,

we must envisage the past quite differently from what

we have been accustomed to doing through philosophy

and language. We are inclined to think of our past as

inexistent, and philosophers encourage this natural

tendency in us. For them and for us the present alone

exists by itself: if something of the past does survive

it can only be because of help given it by the present, .

because of some act of charity on the part of the pyesent’

in short .., by the intervention of a certain partigular

function called memory, whose role is presumed to Ke

to preserve certain parts of the past, for which

-exception is made, by storing them away in a kind of

box, This is a profound mistake.37

Now, if the past is totally preserved in the

oL
present, then the present and the past may be said to be

. co-existentct:

My present, at this moment is the sentence I am

b

36This author is well-aware of the controversy of the
supposeqd influence of Bergson on Whitehead's thought. While
Lowe denies™any decisive influence by Bergson in his article
"The Influenceé-of Kergson;, James, and Alexander on Whitehead,"
other Whiteheadian schoYars, notably Stahl, "Bergson's Influence
og, Whitehead" and deLaguna in a review of "An Enquiry Concerning
the Principles of Natural Knowledge' support the influence

of Bergson on Whitehead's thought. With respect to the notion
of the present, this author believes that a correlation between
Whitehead's theory and Bergson's theory can only increase our
knowledge of Whitehead's theoryi : .

37y. Bergson, Creative Mind, N.Y.. Wisdom LiBrary,
1933, pp. 150-151. -
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pronouncing. But it is so because I want to limit

the field of my attention to this sentence. This
attentcion is something that can be made longer or.
shorter ... For the moment, the points are just far
enough apart to reach from the beginning to the .end of
my sentence; but if the fancy took me to spread them
further my present would embrace, in addition_to my
last sentence, the one that proceeded it

In another passage Bergson illustrates his reason for
'offering an alternative account of the present:

. What precisely is the present? If it is a question

* of the present instant - I mean,; of a mathematical

. instant which would be to time what the mathematical
point is to the line - it is clear that such an
instanc is a pure abstraction, an aspect of the mind,;
it cannot have real existence, You could never create
time out of such instants any more than you can make
a line out of mathematical points. Even if it does
exist, how could there be an instant anterior to it?
The two instants could not be separated by an interval
of time Since, by hypothesis, you reduce time to a

116

juxtapogition of instants. Therefore, they would not

be separated by anything, and consequently they would
be only one; two mathematical points which touch are

identical ... Our consciousness tells us that when

we speak-of our present we are thinking of a certain

interval of duration. What duration? It is.impossible

« to fix it exactly, as it is something rather elusive
This attention is something that can be made longer
or snorter, like the interval between two points of
a compass.3

-y
For Bergson the present may be compared to a snowball

rolling down a hill and continually gathering new?experieﬁéesﬁvl

as it rolls and becomes larger.40 Bergson addressed himself

to the disfinction between the past and the present in the

¥

Lk

3d1pid. - L

391pid.

AOBergson uses other metaphors in explaining this

transaction: '"Duration is the continuous progress of the past.

which grows into the future and which swells as it adds.”

«t



framework and seeks the present within duration:
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following manner:

-

The distinction we make between our present and past
is therefore, if not arbitrary, at least relative to
the extent of the field which our attention to life

- can embrace. The 'present' occupies exactly as much

space as this effort. As sqon as this particular
attention drops any part of what it held beneath its
gaze, immediately that portion of the present thus
dropped becomes ipso facto a part of the past. 1In a
word, our present falls back into the past when we
cease to attribute to it an immediate interest
Consequently, nothing prevents us from carrying back '
as far as possible the line of separation between our

' present and our past. An attention to life, sufficiently
powerful and sufficiently separated from. all practical

interests, would thus include in an undivided present
the entire past history of the conscious person - not
as instantaneity, not like a cluster of simultaneous
parts, but as something continually present which
would also be continually moving: such I repeat, is
the melody which one perceives as indiviz}ble

*What we have is a present which endures.

Like Bergson, Whitehead disclaims the Newtonian

5

] . .
As an ultimate fact it [gn instantaneous present]. is
a nonentity. What is immediate for sense-awareness

is a duration. Now a duration has within itself a past
and a future; and the temporal breadth of the immediate
durations of sense-awareness are very indeterminate and

dependent on the individual percipient. Accordingly
there is no unique factor in nature which for every

percipient is preeminently and necessarily the present.“2

Bergson, Creative Evolution, N.Y.: Random House, 1944, pp. 6-7.
"What I call "my present' has one foot in my past and

another in my future. In my past, first because the moment
'in which I am speaking is already far from me; in my future,
‘next because this moment is impending over the future: it
is to the future that I am tending:" Bergson, Matter and
Memory, London: Macmillan, 1913, p. 177.

4lBergson{ Creative Mind, p. 152.

“42rhe Cohcépt of Nature, p. 72:

-
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Whitehead seems here to be echoing Bergson's claim that .
the present is personalized, for Whitehead sees no permanent
and universal yardstick in nature cth would enable us to
establlsh the meaning of the present Hence, the present is

unique to the individual. We are unable to indicate prec1sely
i-.

what the present is, and the distinction between past and

present is not free from ambiguity. "There is no sharp dis~,:.

tinctlon ... between memory and the present immediacy or between

the present immediacy and anticipation. The present is a.

Y

waverlng breadth of boundary between the two extremes."%3

" This illustration of a waverlng breadth" is in.

L.

the individual but Whitehead shows that there are limiting
-extremes. In other words, there are boundaries although
Whitehead never fully states what these boundaries are. \

All he says is that "our own present has its antecedents and’

its consequents."44

-

Whitehead speaks of the‘present as '"the vivid fringe
of memorytinged with ant':i.c1'.pat1'.c>‘r'1"."4»5 Tﬁis.felicitous

metaphor is perhaps not as satisfactor? as one would like.
f
The vividness clearly refers.to a state of mind and not to

.
a state of nature. The present of one person lS not necessarlly
- “h

the same as the”one experienced by .another person. Memory is

431bid., p. 69.
* 441bid.

451bid., p- 73.
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what is present to the mind. . "In memory the past is present
. Accordingly memory is a disengagement of the mind from

the mere passage of nature; for wiat has passed for nature

has not passed.for mind , 146

LY

. It is clear that Whitehead is compelled to move
qway from his earlier position and to grant that evefything
)

cannot be found in nature alone: kﬁ

\
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.

- Now the distinction between present and past would

be obliterated only if 'direct apprehension of the past'
meant the holding, in the present moment, of the past
with that creative, growing quality of immediacy which

it had when it was present. But perishing has intervened.
The past has had its chance at be®oming; it transfers the

opportunity to the next runner. The past is now there

to be apprehended, but not to grow and change. The present

is creatively active but is not appreltended .47
Whiteheéd's explanation of the future in terms of
expeétation or "aﬁtipipation" aliowsrfor freedom and
predictability, Fréedom is possible since~the-fqture ig

'indeterhinate,'for the individual's anticipation might be

wrong. Predictability is insured, for if one knows what

another individual anticipéfes, one can forecast, at least

on statistical grounds, important features of an individual:'s

behavior. The present is uniqﬁe to the person and the

boundaries within the Present (memory anﬁ‘anticipation) make

o

the present distifct each time. "The past and future meet
L

46Ibid.,rp. 68.

47Lowe, '"William James' and Whitehead's Doctrine
of Prehension," Journal of*Philosophy, vol. XXXVIII, no. 5,
1941, p. 120. : '

-
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and»mingle in the ;il-defined present . "48

This neu‘approacp to.the present is substantially
different from Whitehead's earlier attempt to define‘the
. present in_terms of the "percipient event" or the
"moment'’ as derived in the method of extensive abstracagon.
'Those alterﬁa&ives haue failed, and we have seen the -difficulties
6f,thia new approach. Whitehead does not anchor thne present
in duration‘and his inability to do so_qompels'him to RS

“bifurcate nature. It is only in his later philosopttical

] Cd

.:ﬁeriod“that he wili overcome the difficulties of the mental
aspeet,ef tﬁe,teﬁporal modes: At this stage in his
philosophioa¥.&eveloémenr, it is his failure to account L)
for the instant the congruence of time, and the past, Lo F
pr%‘fnti?nd future modes of time solely 1n the context of

nature that-ﬁnrces him to revise his strategy In the next.
period (192511929),‘Wh1tehead abandons the straightar\ - S e
jaé&et‘of a pirilosophy of nature "closed ta.mindj” The |
abandouheut‘further proves the firaa premise of my argument.

The result is a most creative and refreshing beginning to a ‘.

philosophy of time. TFor now Whitehead‘can'only lament: . A

The theory whlch I am
ultimate mystery and a deeper igno
'1mp0551ble to meditate on time and the mystery of
the creative passage of nature’ without an over-
whelmlngremottan at the limitations of human
J1ntell1genc :

i

‘ I .
- 43Tpe Concept of Nature p. 73.

e 49Ib1d
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CHAPTER VI A

-

ACTUAL OCCASIONS

In his second philosophical period (1925-1929)

-«

Whitehead will attempt to overcome some of the 'limitations

of human intelligence." He realized that the closure of .°
nature to mind was faulty, and that some natural entities

were imbued with.mind Thus Whitehead failed in his attempt
to devise a philosophy of science which unified ordinary

sense experience wfth the sc1ent1f1c_realm_of nature without
bifurcating nature. It failed bécéuse the narrow restrictions’
of sense perception could not account’?%r tediporal eventé

withoutpthe‘introduction of mental constructs.

w HWlth the advent of Science and the Modern World

(1925), Whltehead s philosophy enters a new dimension of
thought. The empiricism of the earlier phllosophlcal ‘works

is expanded to a radical emp1r1c1sm whlch attempts to

harmonize and to account for alil human experiencel - whether
- p :

1”Phllosopﬁy, in one of its functions, is tke critic
of cosmologies, It is its function to hérmonlse re-faghion,
and justify: dlvergent 1ntu1t10ns as to ,the nature of thi .
It has to insist on .the'scrutiny of th& ultimate ideas, and
on the whole evidence in shaping our cosmological scheme, "
A. N. Whitehead, Science and the Hodern World, N.Y.:
Macmlllan Cbmpany, 1969, p. vii. , . °

o ' 121,
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mystical, symbolical, eﬁisteﬁological, metaphysical, scientific,
poetic, or feligious. While the possibility of a philosophy
of science indépendent of mind is still left open, his

philosophy of science is no longer shackled by the narrow .

~empiricism, as it wasiearlier. This new spirit is witnessed

by the shift in Whiteljead's view of the philosophic task:

I hold tha 1losophy is the critic of abstractions,

- Its function is the double one, first harmonising then
by assigning to them their: relative status as abstractions,
“and secondly of completing them by direct comparison with

- moke concrete intuitions of the universe, and thereby
promoting the formation of more complete "schemes of

) thought ... Philosophy .is not one among the sciences with
its own little scheme of abstractions which it works
away at perfecting and improving. It is the survey of
sciences, with the special objects of their harmgny, and
of their’ complection. It brings to this task, not’ only
the evidence of the separate sciences, but also its -
own appeal to concrete experience. It confronts the
sc1ences with concrete fact.

‘.
L

, Not only does the philosophic task change but
Whltehedd s approach to hlS philosophy also changes. As T
hoted-ln my comments about the first period (1919-1925),

Whitehead's philosophy of time emerged predominately from his

criticisms of other philosophies and theories of nature.

In fact, one senses that most of Whitehead's philosophy -
during-that period.was in response to other theories.

However, the writiﬁgs beginning with Science and the Modern

World (l925) and ending with Symbolism Its Meaning and Effectl

(1927) signal a decisive change in,Whitehead's approach to

his own philosophizing. While Whitehead still uses the art

-,

21bid., p. 87. - L.
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of criticism as a means of bringing forth.his ideas during
this period of 1925 to 1929, here one notes more purposéﬁéﬁd
direction in his criticisms. The criticisms are intaﬁdegfto
provide the support'QI the rationale or the juééification f&g
later positions. But Whitehéad's use of criticism is not my
main point. The point I wish to make is that Whitehead is
more willing to move from the critic at large position to the

position of presenting and developing his own creative philo-

sophy in its own right. This is seen with such ideas as

"prehension (chapter eight of the preséntJS£ﬁdy), the epochal

theory of time (chapter nine), and éausal effieﬁcy and presen-’
tational immediacy (chapter ten). This neﬁ spir@t‘is also
evidenced in Whitehead's ekpansidn of his cbngrete entities.,
the actual occasion, to include a mental and a physical polé.

| When dealing with this period, it is important to
remember that the ideas developed are in a state of emergence R
and will often indicate the direction that Whitehead's ideas
take in his metaphysical writings (1929 to 1947). Indeed this
whole period (1925-1929) 'is Sne of transition for Whitehead's
tﬁoughts. ‘Trial balloons are iaunched; some éxplode, while
others soar. Yet amidst these transitiqnal pfbblems thefe

is purpose.

_Whitehead's hypothesis during this transitional
period is that one can integrate the scientific and logical

theories of natur€ with the pbetic and aesthetic intuitioms




/

of Wordsworth and the other Romantic poets 3 -Thls hypothe51s
means that the 51mp11c1ty, order, logic, and utility of the
rsc1ent1f1c perceptlons of nature areéto be harmonlzed with
the intuitive and poetic perceptions of nature as a whole
organism w1th the qualities of change, coﬁnectivéness value,
and endurance.* Whitehead's method for establishing thls.}

integration is the development of a relational philosophy. o7

The verification of his hypothesis will be dependent upon the

success or failure of the harmony in Whitehead's relational l
philosophy. Whitehead's relational philosophy is embodied ?
-in his epocnal theory of time and the sucoéss or failure of . 1
his relational philosophy will be dependenf_upon'the success
.or_failure of his epochel‘gheory of time. .

« From this hypothesis I-have drawn my second premise,
that the writings from 1925 too1929 mark a transition in
Whitehead's thoughts:in which the epochel rheory of time reveals
the-need.for and the direction of his.rull metaphysics, which
is found ‘in the writings from 1929 to 1947. The thrust of
chapters 81x seven. and eight ig to provide thévfoundation
and need for Whitehead's epochal theory of time Wthh is dlscussed
in chapter nine. Chapter ten presents Whitehead's attempt
- €o resolve some of the problems that develop £25m his epochal

theory of time.--

~ 21bid.

31bid.
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As a beginning to the foundation for the.epochal K
theory of time my concern is to discuss now the expanded .
meanihg of Whitehead's fundamental entities, the actual *
occasion or event.’? The expansion of the meaning of actual
occasions will show that Whitehead's earlier hypothesis of
nature as ''closed to mind" is no longer used because actual
occasions aré integrated entitieg with mental and physical o
poles. In addition, the analysis of actual occasions will

show the need for a'philosophy of‘time to provide for thé

interaction and relationships of actual occasiors.

In order- to comprehend Whitehead's relétiénal

.

philosophy we must understand firstly the fundamental enEE}ieé L L

\ P

—

of his system, -the actual occdsions, and to ‘achieve this -

r\

understanding I will contrast the expanded meaning of the ' .
actual occasion against the previous meaning of events as

used in the first period (1919-1925). Starting with_eventé

‘'we saw that they were charactérized as follows:

a. They are the ultimate substance of nature.® )
!I7

b. An event is the "ultimate fact for semnse-awareness.

SWhitehead uses both of these terms synonymously
in this period. I will use the term actual occasion to indicate
the expanded meaning found in this period and to avdid the
possible confusion in meaning that could occur by using the

. term event.

‘ 6The Concépt of Nature, p. 19; "Time, Space, and
Material," p. 47.

’7The Concept of Nature, p. 15.
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c. They are not atomic,® but have their 'own
substéﬁtial unity of being which is ﬁof“an

~ . <.-abstract derivation firom logical constructio;r'l.”9
d. They are unique and are "what does become in

nature .10 i

e. They are 'the reléta of the fundamental homo-
geneous relation of 'extension'"!l for the
externality of nature.

f. There are no isolated events.l? Events must have
relation ta other events. Thus events are not
"instantaneous points but extensive entities.

g. There is egfer any change in events.l3
fhey account for the unchangeability of the past.14

cp i, The‘? g‘iv-e '_rise to past, present, and 'f'uture.l.s_, .

L A —
[l

Ev%nts involve wholes and'parts,.and there is no ¥

simple way in which they can be divided. An event-is spoken

8An Enquiry Concerning the Principleé of Natural

91bid., p. 77.
101bid., p. 61.° o | | Lo
ll1pid.

12The Concept of Nature, p. 142.

13An Enquiry Concerning the Principles of Natural
Knowledge, p. ®Z.

141pid. ' o
F3Ibid. |
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of as "the specific character of a place through a period of

time." For 'instance, all that occurred in the Roman Senate .-

!

- A

on the day of Caesar's murder may be called an event. What was -
y ; y

o

occurring under Pompey's statue during this time interval is

another event and is part of the first.l® Events are what

‘we live through, and what we perceive.l’/ They cannot be

defined in terms of space-and time; rather space and time. are -
defined in terms of events.l8 dammerschmidt summarizes this

notion af an event as "any actual occurrence with an extended

spatio-temporal locus."l9
Actual occasions, as they gre dlscussed during the
second philosophical period (1925 1929), reveal.significant .

differences. Having introduced mind, it is understandable

B

that Whitehead should have expanded the notion of an-actual

occasion. Some of the major charac;eristigs of an actual

[

a. The actual occasion is not ‘a "substgnce,
supporting qualities, butian individualized

. feeling, it has no permanénce."zo

L6"Time, Space, and Material," p. 186.

L7 The Concept of Nature, p. 15.

18an Enquiry Concerning the Principles of Natural
Knowledge, p. 62

| 19Hammerschmidt Whitehead's Philosophy of Time, p. 101

20p, Emmett, Whitehead's Philosophy of Organlsm
N.Y.: St. Martin's Press 1966"p I8

2
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b. The actual occasion“transcends simple sense-

awareness. Whitehead distinguishes two types

of perception, presentational immediacy and

-

causal efficacy. The former deals with the .

-

mental world and the latter with the sense world.21

c. Actual occasions are atomic,zz but still'retain
. . ;

»

an internlal unity.

d. QOccasions are creative.23

.
T

e. Actual occasidns are unique, anﬁaaré continually
coming to be and perishing. This aspect of the
occasion will be used to account for the novelty

and process of reality.

£ Actual occasions are indivisible, simple,. and

L ‘ extensive,
g. OQccasions possess prehenéion and ''a prehen
i ~

tity

. s
oeccasion is the most concrete-finite e

21p. N. Whitehead, Symbolism It's Meanipg and Effect,
Cambridge: Cambridge University Press, 1948, B.#3; pp. dl-o0.

: 22Px_:ofessor Emmett considers this an unfortunate
choice of words, "since it has the connotation of ultimate and
enduring particles," Emmett, Whitehead's Philosophy of Organism,
pp. 180-181, I do not 'share her misgivipgs since even 1n physics
an atow only has a limited span of life. * ' ‘

23Religion in the Making, pp. 88-89. This idea is B
presented here for the first time, it is mot found in Science
and che Modern World where creativity and occasion were
distinguished. For an alternative interpretation see
A.d. Johnson, Whitehead's Theory of Reality, Pp. 6%-72.

24gcience and the Modern World, p. 71. More will
be said about prehensive occaslons 1in the chapter VIII.

T4
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Préheqsion is divided into two- spheres, the
physical pole and the mental. "The pgiéical
pole is the aspect.of an actual occasion in
which creativity is révealed'in iéé extensive
and.material character ...(the mental) pole
1ncludes an aim at an aesthetlcal and mofally
harmonlous nature as the result of the self-
creation of the actual'occasi'on."25
h. An actual occasioﬁ possesses a spatioftempo:él-
A unity By preheﬁsion.zs" '
i. "Everylag;ual occasion is a“membe; of some set
‘ of acnué¥/occa510ns 'Whiteheaﬁ calls such a

set a nexus, n2j . .

1 4

The term actual-occasion of the period 1925 to 1929

‘and- the term event of the earlier period 1919 to 1925.have

a number of similarities but their differences are striking,

'since the occasion is atomic, creative, and prehensive, and

displays features that go well beyond physical perception,

Hammerschmidt put it this way.
® *

t The concept of an 'actual ocgasion' s the analogue
of Whitehead's earlier notion of an 'event.' It is the
most concrete fact, unique and particular, connected with
all other actual occasions, with becoming as its essence,

e

25Hammeréchmidt WHitehead's Philosophy of Time, p.

26Science and the Modern World, p. -72. '

- _ 27dammerschm1dt Whltehead 5 Phllosophy of Tlme P.

-

16.

17.
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( 1ncapable of recurrence perpetually perlshlng extended,

' atomic, and with a mental pole 'and physical pole " For a
theory ‘of time, its significant difference from an event
lies in Tts 135t two properties - 1t 1s _atomilc, and 1t
has a mental pole and a physical pole. 728

As Hammerschmidt's statement indicates, the nattre”
of actual occasions will have an impact on Whitehead's philosophy
of*'time. The mental pole of the occaeion will provide Whitehead
with' the means of *accounting more satisfactorily for the
temporal modes that troubled him ‘earlier (see chapter five).

‘Tﬁe atomicity of occasions will necessitate an atomic notion
of time and will force Whitehead to abandon his notion of the °
-continuity df time as held in the first period.v But while
occ531ons impact on the philosophy of tlme that Whitehead will
» have to develop,. the nature of occasions also reveals a need
for a theery of time to account for the temporal matrix between_..h;,
~ - occasions and te explain.the becoming ef occasions. In otherl
words, Whitehead must develop a relational philosophy in which
actual occasions will be assimilated.
Finally,bthe atomic nature of actual occasions should
not be interpreted as a movement towards the discreteness T
advocated by materialistic atomismf -Whitehead is opposed
to such a view of reality. The actual occasions are
intended to provide the basis for a new philosophy. yThie
philgsophy requires a Qualitative atomism, and the inclusion™~ -

pf creativity, novelty, and the mental pole as characteristics

= e ~

!

481bid., p. 16; Underlining is mine.
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~ of the fundamental entity makes the actual occasion the .

foundation for Whitehead's new relational philosophy.
Whitghgad's opposipidn to the quantitative .
/
atomisms of science and thie importance of his actual

occasions to his philosophy will be seen more fully in

_ the next chapter, which discusses the denial of simple

location, This chapter seven will further demonstrate

the need for a relétional philosophy.

FL g
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_CHAPTER VII' ;
) . SIMPLE LOCATION

Whitehead no longer wishes to speak of the

"bifurcation of nature" in his criticism of science. He now -
speaks of the denial of simple location. The expression,

w?
-

simple location, first appears in Science and the Modern World,lj

and refers to the position of mattér in space and time.?Z

. v .
“The argument ofusimplg location is that for each bit of matter,

e

there is a perfectly definite specification in space and time,
<=l wheré:iplié located.  In other words, the only way to differ-

</
.

: lsciegce and the Modern World, p. 49. While White-
v ' head coined the term "simple location," the conceptual origin of
- this idea can be traced to The Concept of Nature, pp. 145-146.
Unfortunately, in Whitehead's writimgs from 1915 up to 1925,
he did not develop this line of reasoning. The most probable
reason is that he was confident about the criteria of "bifur-
cation of nature." Yet the fact that the embryonic origins of
the denial of simple location are in The Concept of Nature
supports the developmental thesis that Whitehead was using the
denial of simple location as a means to retain his criticisms
of Newton's and Einstein's theories after the collapse of
the criteria of "bifurcation of nature." L

Z"By simple location I mean one major characteristic
which refers equally both to space and to time, and other minor
- characteristics which are diverse as between space and time.
The characteristic common both.to space and time
is that material can be said to be here in space and here in
time, or here in space-time, in a perfectly definite Sense
which does not require for its explanation any reference to
other regions of space-time.! Sciénce and the Modern -0
World, p. 49. /
1

J
-
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entiate one bit of matter from all the other bits of matter
is its spatial location at a particular instant.
Essential to the meaning of simple location is (:)f
that matter by definition ie.isolated and can be accounted
for and differentiated by geometrical explanations. This
view oflgatter allows us to say that each unit of matter lS‘
non-relational, impenetrable, and homogeneous. Matter is =
non-relational because each bit of matter can be situated in
one "finite region of space and in one "'finite duration of

tlme "

without having any relatlons to the surroundlng space or
time or space-time regions. 3 This is what allows a sc1entlst
to point to a graph and say the atom is there in that place,
at that time. The result is that each bit of matter is discon-
nected from every other bit of matter. Matter 1s_}mpenetrab1e

. because one and only one bit of matter can occopy a particular
point in space at the same time and with the same respect.
Matter is homogeneous in terms of quality because the only way
to differentiate one bit of matter from another bit of matter
is by its geometrical location. \

- Whitehead speaks of simple location as a fundamental

precept and identifies important consequential axioms as

arising from simple location. Some of tﬁe more important

"

-

3ivpg say that a bit of matter has a simple :
location means that, in expre551ng its spatio-temporal relations,
1t 1s aaequate to state.that it is where it is, in a definite
finite region of space, and throughout a definite finite duration
~ of time, apart from any essential reference of the relations of
t ) . that bit of matter to other regions of space and to other
- durations of time." Ibid., "p. 58. :

“lea
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resulting axioms are:

a. It answers the question asked by the Ionian

"philééophers and modern scientists: what is nature made of?r

2 ‘e

The answer, nature is composed-of bits of matter (atoms).

How else can we account for non-relational,'qualitatively

-

‘homogeneous bits of matter which are impenetrable in-themselves

and dependent on their geometrical location for differentiation?

. Only by holding a corpuscular view of reality is this

possible,.

b. Nature is to be explained in terms of mater-

ialism and mechanism. This-follows from (a) above.

¢. Time is an accidental property of nature.

Whitehead demonstrates this in the following passage:

First, as regards time, if material has existed during
any period, it has.equally been in existence during/ any

. portion of that period. In other words, dividing the time
does not divide the material. Secondly, in respect to space,
dividing the volume does divide the material, Accordingly,
if material -exists throughout a volume, there will be less
of that material distributed through any definite half of
that volume. It is from this property that there arises
our motion of density at a point df space. Anyone who
talks about density is not assimilating time and space to
the extent that some extremists of the modern school of
relativists very rashly desire.. For the division of time , -
functions, in respect to material, quite differently from '
the division of space. '

Furthermore, this fact that the material is indifferent

to the division of time leads to the conclusion that the
lapse of time is an accident, rather than of the essence, ,
of the material, The material is fully itself in any sub-
period however short. Thus the tramnsition of time has

nothing to do with the character of the material. The /j

material is equally itself at an instant of time. Here

an instant of tvime is conceived as in itself without : )
transition, 2ince the temporal transition is the succession
of instants. '

4Ibid., pp. 49-50.

a
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d. Because Ejme'is accidental to nature and

space is primary te nature, .space and. time are treated as

-

distinet entities.

e. The point and the 'instant are necessary ingre-

dients of nature. This is necessitated by the coa?llng of
A

the non-relatedness and impenetrability of matter?

f. The dynamics of nature are to be accounted for

in terms of successiveness or serialization of matter in Epace

and time. Time can only proceed successively since it. cannot
possibly be continuous. : : Y
g. The emphasis on the atomicity, isolation and

impenetrability of each bit of matter in nature -results in

there being no dynamic connection between any individual bit

-

+

of matter and the rest of nature.

h. There are no qualitative attributes in nature.

Quality exists oﬁly in the mind. Since extensionis the only

true attribute of matter, the qualities cannot be in nature.

) . These axioms, which Whitehead sees as arising from

simple location, have often been viewed in science and philbi
sophy as the fundamental principles themselves.’ The impor-

tance of Whitehead's analysis is that he shows that these are

dependent axioms and not independent axioms.® I believe that

. SSee Chapter IIT and the discussion of Newton and

, Einstein.

w

6The relativists who deny that thelr theory holds
to simple location miss this p01nt :
‘a

*

I‘
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this point is crucial to an understanding of Whitehead's philo-
sophical development because he failed to make the-distiﬁctidh -
himself in the first period. Indeed the issues that he
examined under thé light of "bifurcation of nature' Wwere
only consequential axioms:of the doctrine of simple location.
.He did not develop the.iyndamental principle_df these axioms,
as he does here. Thus I belidve that the-analysis of simple
locaﬁibn and its subsequent denial. are a.muéh more powerful
and more meaningfui approach than the approach of "bifuréation
of nature,”" even if the latter were still Viable.i

Whitehead states that the doctrine of simple
location lies at the he;rt of Western science's approach to
nature. Let me illustrate this claim by briefly examining
classical mechanics and relativity. Both theories Hy Whitéf
head's Eoﬁtention maintain the doctrine of simple.locatioé.7

Only one instance, from classical kinematics, }s
needed to demonstrate classical meéhanics‘ acceptance of

simple location:

Space is assumed to be three dimensional and Euclidean.
In such a space, points can be comveniently described by

-

7vCuriously enough this character of simple location.

_ holds whether we look on a region of space-time as determined
absolutely or relatively." Science and the Modern World, p. 49.

" .. this concept of simple I6cation is independent of the contro-
versy betwden the absolutists and the relativist views of space

or of time. So long as any theory of space, or of time, can give
a meaning, either absolute or relative, to the idea of a Yefinite
region of space, and of a definite duration of time, the idea of
simple .location has a -perfectly definite ﬂbaning.” Ibid., p. 58,

~
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means of rectangular Cartesian coordinates, i.e., by
three numbers representing the respective distances of
any point from the three mutually perpendicular coordinate |
axes. In classical mechanics time constitutes a one- -
dimensional continuum entirely independent of space; it

* is therefore quite arbitrary how we decide to orient the
time-axis in our geometrical diagrams for describing motion.8

.

Given this view of space and time, matter can only be located
in space and time .graphically as a point and an instant without
primary‘reference to surrounding regions of space or time, as

suggested'by Palter in the following diagram;9 )

r.F - -
“ M“.‘-_ - t’
) ?J('x |; }é6) N
Nixe te
o 7 O (xL)
?P.E:.tn“ @ 5 {X| x")

Figure.l. .

8R. M. Palter, Whitehead's Philosophy of Science, p. 4.

I1bid., p. 15. Professor Palter explains the figure
as follows: "In Figure 1 the time-axis is taken, for conven-
ience, as perpendicular to the space-axis, also for convenience,
and without real loss of generality, two space-axes have been
omitted. A point in Figure 1 represents an instantaneous and
spatially infinitesimal occurance, sometimes referred to as

'# a \point-event'... Ibid., .p. 14.

\ I
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In thé figure, a "bit of matter can be located in terms of an
g s .

instant and a point solely by its position. Thus it ‘seems

that Whitehead is correct in_abplying the doctrine of simple

location as a part of classical physics.

The relatlonshlp of simple location to\fhose adhering

X

to che relativity theory is less obvious. In fact!'relatlv;sts

would claim that they deny simple lopation‘by holding the
‘relativistic theory. ‘This view is even shared\Py some White-
“headlan scholars. As McGilvary remarks : Lo

Since the relat1v1st theory of space and time maintains
that no region of space (or duration of time) has any
meaning apart from its spatial relations of distance and-
direction to other regions (or apart from its relation -
of before and after to other duratlons) I ‘find it hard
to distinguish the denial of 'simple location' from the

. relativist doctrlne

Needless to say, McGilvary is puzzléd since the theory of~
relativity does not seem to accept simple ¥0catidn, as White-
head claims. McGilvary's only explanation is to refer to
Whitehegd's staﬁement on simple location,11 to‘isolaté thé
phrase, '"a bit of matter," and to connect it with the

following words of Whitehead;

_ There will be some fundamental assumptions which adherents
of all the variant systems within the epoch unconsciously

-

10g 8. McGilvary, '"Space-Time, Simple Location: and
Prehen510n " The Pnilosophy of Alfred North Whitehead, ed. by
P, Schllpp, Evanston: Northwestern University Press. 194l
p. 229/ Alston advances a similiar argument in. his artlcle
"Whitehead's Denial of Simple Location," The Journal of Phllo-
- sophy,~XLVIII, 1951 pp. 715-716.

llgee footgote 7 of this chapter.
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presuppose ... One such assumption underlies the whole
philosophy of nature during the modern period. It is
embodied in the conception which is supposed to express
.the most concrete aspect of nature. ?he Ionian philo-
sophers asked, What is nature made of? The answer is
couched in terms of a stuff, or matter, or material
which has the property of simple location in space and
time, or iflzou adopt the more modern ideas, in
space-time.
What ' the rélativists-and McGilvary fail to grasp
Ce ' :
- from Whitehead's words is that Whitehead is talking about the
‘underlying axiom not the consequential axioms. It *is true that
relativity does away with absolute space and absolute time and
joins them into space-time regions. It is also true that
relatiyists would hold time as an essential attribute of nature.
But we must not cgnfuse the modification or abandonment of
some of the consequential axioms of the doctrine as a rejection
of the doctrine itself. Einstein himself seems to favor the
acceptance of the doctrine of simple location, for he writes:
According to the general theory of relativity the
metrical character (curvature) of the four-dimensional
space-time continuum is defined at every point by tEﬁ
matter at that point, and the state of that matter.
. We notice here the absence of relations between the "bits of
matter' at the various points in the space-time continuum.
“~
Einstein, in fact, allows the isolated point and a single
finite region of space to define the '"metrical character of the

four-dimensional space-time°continuum."

125ciencérand the Modern World, p. 48. e _ /

134, Einstein, The Principles of Relativity} London:
Methuen and Company, 1923, p. 183.



140

‘ Professor Northrop also shows that the relatedness
hdvocated by .relativity theory is at the abstractllevel and
not at the level of actuai occasions or events occurring in
nature: .

... the relational theory of space, necessitated by
Einstein's rejection of Newton's absolute space, must
be conceived not as relating physical objects, or events,
defined in terms of physical objects or propagations as
Einstein maintains, but as relating immediitely sensed’
non~-physically defined phenomenal events.

After stating that the doctrine of simple location
is embodied in Western science, Whitehead proceeds to deny the
doctrine. He-declares:f "in our immediate experience there is

i - .

no element whatever which possesses this character of simple
location."t3 He supports this declaration in four ways. - First,
he demonstrates that the concept of matter as isolated and
qualitatively homogeneous is in error. Secondly, he shows that -
while matter can be conceptually isolated, we must not forget
that the units of nature are dynamically connected and inter-

dependent with the rest of the universe. Thirdly, he claims

that the advocates of the doctrine of simple location fall

into the istemological mistake of making the abstract concrete.
$P g

Finaliy, he shows that the doctrine of simple location
destroys induction. ~
The first position is not to be interpreted aﬁ;a.

denial of atomism. On the contrary, atomism will play a

14F.S.'C. Northrop, "Whitehead's Philosophy of
Science," p. 192. .

13gcience and the Modern World, p. 58.




.
——

141
significant role in Whitehead)s'bhilosophy but he is objecting
to the classical atomism that dominates science and philo-
sophy, the atomism which strips qualipies'from'matter in the
fashion of Desqaétes' "res extensa' and Locke's natural entitiés:'
Actual gccésions are indivisible and to break them up_intol
entities with extended properties plus imposed subjective
qualities is a failure to grasp the unity of the occasion.
To allow for the qualitative properties of occasions-(as we
have-seen in Chapter VI) Whitehead.claiﬁs that each actual

: RV
occdsion is organically unified with dual poles, a men%alxand -

-
-

a physical. There is no évideﬁce_in this‘period that White-

head abandons the position first articulated in The Concept of

Nature when he said: "For natural philosophy everything .
per§ived is nature. We may not"pick and choose. For us the
red glow of the sunset should be as much a part of nature as
are the molecules and electric waves by whicﬁ men of science
would explain the phenomena.”l6 The result is.é qualitifive
atomism that will differ sharply from the aﬁomism inherent in
simple 1ocationf for not .only will it span the divide which
separates science and sense-perception, but it will also account
for qualities in thingg. Thus this qualitative atomism avoids-—
the empiricists' problem of why we should perceive qualities

in nature if they do not exist in nature.

The second argument is probably the most important

“

léThe Concept of Nature, p. 29.
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thoﬁgh iﬁ is often overshadowed by the fhird argument.

In this second argument Whitehead reaffirms the Leibnizian
pluralistic position and adds to it the notions of the unity

and dynamics of nature. The result is that each occasion is
fundgmgﬁtélly and dynamically connected with ghe other occasions
in nature and reality.17 This point is often lost By the
proponents of Western science. Reality eannot be interpreted
simply by the §taéip conditions of Euclidian geometry used
by Newton or by the Riemannian geometry employed by Einstein
because reality is §ynamic and involves a matrix amoﬁg A
occasions, space and ﬁime . This matrix transcends the sim-
-p11c1ty of mathematical descrlptlons alone. The reality of
change or flux makes simple location untenable In addition,
the isolation of mattexr is only oae aspect of nature. What
Whitehead adds is a dynamic unification of nature. By doing
so he enhances our perspective of reality.

The third argument rests on the fact that the
advocates of simple location commit the fundamental er;Lr of .
assigning an abstraction to the level of conérete being. By
doing this, tﬁéy allow all matter to be reduced to locations
in points and instances. This mistake involves not only the
concretion of the abstractions of the points and the instants,

but also tetal reduction.: "Accordingly, the real error is an

example of what I have termed: The Fallacy of Misplaced

’

”.

“173cience and the Modern World, p. 90-92.

’JI
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Concre\‘:eness'."'18 This fallacy 'is ".., the accidental error

of mistaking -the abstract for the concreteh"19 Whitehead does

not ‘dény that abstractions such as simple location‘are natural
to the human mind, he merely wishes to'qtress-that we should
not forget that they are abstractions;

Of course, substance.and. quality, as well as
simple location are the most natural ideas for the, human
mind. It is the way in which we think of things, and
without these ways of thinking we could not get our
. ideas straight for daily.use. There is no doubt about .
this, The only question 1s, How concretely are we thinking
- when we consider nature under these conceptions? My point
will be, that we are presenting ourselygs with simplified
editions of immediate matters of fact.”  When'we examine
the primary elements,of these simplified editions, we
shall find that they are in truth only to be, justified
as:'being elaborate logical constructions of a. high degree
of abstraction. Qf course ... we get at theéideas by the
rough and ready method of suppressing what appear to be h
irrelevant details. But when we a¥tempt to justify this
‘suppression of irrelevance, we find that, though there
are entities left corresponding to the entities we talk 26
about, yet these entities are of a high degree Of abstraction.

The final argument against the doctrine of simplée

location is to reveal that the acceptance of the doctrine

-

destroys induction because nature can play no role in verifi-.

-

It is at once evident that the concept of simple
location is going to make great difficulties for induction,
For, if in the location of configurations of matter
throughout a stret¢h of time there is§ no inherent reference. _
to any other times} past or future, it immediately follows that

-

:181hid.  p. 58. .
191pig., p. 51.
2O1bid., p. 52,
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‘nature within any perlod does not refer to nature at

. any other period. Accordlngly induction is .not based
on anything which can be observed as inherent in nature,
Thus we cannot look to nature for the justificatijon of -
our beliefs in any laws such as the laws of gravitation.
In*other words, the order of nature cannot be justified
by the mere observatlon of nature. For there is nothing
in the present fact which inherently refers either to the
past or to the future. It looks, therefore, as though-
memory, as well as induction, would fail to find any

o justificatlon within nature itself,

4

Whitehead has provided the_philosophic and scientific
ncommunipy with four strong arguments against the.doctrine of -
simple-loeation. However, if this is'all'he'does, then his
phllOSOphy is nothing more than an interesting footnote.
te. must develop an. alternative phllosophy which is relatlonal
His alternatives are limited. Classical mechanics is so
imbued wifﬁ the doctrine of simple 1ocatioe that it is not a
viable possibility. ﬁhile relativity tries to break witﬂ the
doctrine of simple iocaeiqn, relativity is still teinted with o
thardoctripe: Thus relativity offere Whitehead only limited
heip. Bergsonian philosophy, yhile avoiding the doctrine of
siﬁple lecation, is too anti-rational and too dependent upon
the duality of reelity (the €lan vital end matter)-to offer

s
Whi;eheéd a viable alternative. Only quantum mechanics offers

Whitehead a possible avenue, but the doctrine's total

2l1bid., p. 51 Whitehead places a great deal of,
empha51s on induction since we acquire our first knowledge
by it. See Whitehead, "Technical Education and It's Relation .
to Science and Literature," N.Y.: Macmillan, 1959 pp.. 79-81:

. -

B -
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atomicity makes it unacceptable.22 +The result is that White-

[

head must develop a relational philosopny independent of

the major. physical theories. His denial 6f simple location
provides the direction. The immediate results of nis‘denial
provide some of the substance. . | a
One of. the initial results'of the denial is that
wnitehead is able to retain his earlier'criticism of classical

mechanlcs and of relat1v1ty w1thout the “blfurcatlon of nature "

This prov1des Whltenead w1th some powerful arguments, as we
havezseen, partlcularly against the point. and the instant,
These previous arguments coupled with the denial of simple
locatjion, demonstrate that the point and the‘lnstant are
abstractions which cannot be said to be in na\\} 23 Thus one

of the first necessary steps for the development of a relational

phllosophy of nature has been taken by Whltehead Nature is not

composed of lsolated non- extensmonal and non- duratlonal entities.

The denial of the- p01nt and the instant allow Whitehead to

- -

: 22See Chapter X.

23The point and the instant provide Whitehead with a’
serious problem. He has to explain how a system based on ‘
abstractions, such.as points and instants, can be phllosophlcally
wrong and yet physically useful and 31gn1f1cant dis answer is
that these abstractions have a real place in science but that
they weré misunderstood. : Whitehead believes that his method of
extensive abstraotlon ¢an explain the role of the point and

- the instant by Wasing them on concrete entities. (The method
. of extensive abstraction is the same as that-in the first period,

see chafter IV). NO major wodifications are made to the method
until he a¥rives at his metaphysics with Process’and Reality.
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develop a second result. - I .

;

‘Since time is not composed of isolated instants,

the thesis‘pf time as '"pure succession' is false., By falsi-
-+
fying this theory of time Whitehead can then argue for some

type offinterconnection between entities and deny that things

simply happen Indeed by denying 51mp1e locatlon Whitehead
is able to reject Hume s and Kant's. notions of "simple -

occurrence-"

I directly deny this doctrrne of simple occurrence,
There is nothing which.'simply happens Such a belief is

the baseless doctrine of time as 'pure succession' .

The fallacy of misgiaced coficreténess' abstracts from

time this specific character, and leaves téze with thé
" mere géneric character of pure succe351on

Since tim cannot be defined in terms of pure

"~ B

'succession and nothin {?31mply happens,* then- the view of the'
L

-

present as an isolated instant is false. The presentis

composed of related occurrences. Whitehead gives us some

- -

clues about the natnre of these related occurrences in the

next result. ) .

L
a:—‘-‘ ..

of time in terms of pure succession and by affirming the *.

In denying the instant the point, and the définition

existence of extension and duration for occasions and relatedness

PE T

between occurrences, Whitehead is trying to establish a_unifi-

cauibn'between the entities of nature which was lost by the

acceptange of simple location, This unification is stressed ‘"

L e

24Symbolism Its Meaning and Effect, pp. 45-46,
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‘-ép the next two results,

First,‘Wh;téhFad denies the Lockean dualism
beﬁween nature and miﬁé with respect to primary' and secondary
qualities. The subjectivistic in;erp;etation édﬁancéd By the
British empiricists is rooted in the doctrine of simﬁie iocation. 23
This dualism of nature and mind is dgstroyed whep Whiteﬁéé&
includes "the secondary qualitieé in the co&mon world. 26
The result is a qualitative, as well as, a quantitatiﬁe ﬁofld.

Secondly, Whitehead argues for the unification of
space and time. The.Newtonian need for a separate and absolute
notion of space and a corresponding notion of time is n§
longer necessary once simple location and its'inherent
isolatipnism are rejected.27 The unification of space and
time algo aliows Whiteheéd to reaffirm his previously héld
position that.time is an essential to natu&e.

Whitehead's .arguments against the doctrine of simple
location and the steps taken to develop a relational philosophy
are still in jeopardy unlesé he can| accﬁ’t for those ''bits

~of matter'" and explain their iﬁterrelatioﬁ;hip. _Whitehead
attempts to do this with his notion of prehemsion. For the

"hits of matter" he substitutes those qualitative and atomic

=]

255cience and the Modern World, p. 91.

261b1id.

1

, . 27This argument is similar to the one found in The
Concept of Nature, pp. 34-37, where he talks about absolute space

. and time. Lt should be noted also that Whitehead .does not attribute
this characteristic to the relativity theory. '

. ' _ | (.
L L
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e "actual occasions.'28 e
. _ | -
These actual occasions are not unlike Leibniz's

"monads mirroring perspectives of the universe."?9 It is fhis
~ ' " '

statemen; on monads that Whitenead takes from Leibniz and

-
Y

not the statement that "monads have no windows." Whitehead's

) . o
actual occasions are open to the entire world, both giving

L]

and taking. The beauty of having every occasion as a "mirror

of the universe' is that the mirroring takes time and thus

the temporal process is essential to prehension. Whitehead

further transforms Leibniz's mon&ds by introducing the notion

‘of prehension, which he derived from Berkeley's doctrine;30

At

we can substitute the concept, that the reali-

i : gation is a gathering of things into the unity of prehension;
: and that what is thereby realized is. the prehension, and

- not the things. This unity - of a prehension defines- itself

3 as a here and a now and the things so gathéred into the

f grasped unity have essentlal xeference to other plages

‘ and otner ~-times, For Berkeley's mind, I substitute a

- process of prehensive unification ,.. note that the idea
' f simple location is gone. The things which are grasped
- —into a realised unity, here and now, are not the castle,

‘ the cloud, and the planet simply in themselves: but they
are the castle, ‘the cloud, and the planet from the stand-
point, in space and time, of the prehensive unification.
In other words, it is the perspective of the castle over
there from the standpoint of the unification here. It is,
therefore aspects of the castle; the cLoud the planet

which 'are grasped into unity here.3l

R

28"Now, Mr. Whitehead's answers substitute 'actual .

occasions' for SEuffnﬁ<\matter, or material...''McGilvary, "Space-
a

Time, SimpWe Locatio nd Prehension,' The Philosophy of Alfred

North Whitehead, ed. ﬁy P. Schlipp, N.Y.: Tudor Publishing Co.,
- I95I, p. 230 '

’ 'ZQScience and the bxodEgl World, p. 70.

-

301bid., p. 69.

4(\/ 311bid., pp. 69-70; underlining mine.
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Whitehead reiterates this position later in Science amd

the Modern World:

....my theory involves the entire abandonment of the notion-
that simple location is the primary way in which things
are involved in space-time, In a certain sense, everything
is everywhere at all times. For every location invalves’
an aspect of itself in every other location:h.ghus every

.- spatio-temporal standpoint mirrors the world.3

P

Whitehead gives an exﬁmple to illustrate prehensive

unity within an organism:33 -

a .

_..an electron within a living body is different from

an electron outside it...The electron blindly runs either
within or without the body: but it runs within the body
in accordance with its character within. the body.34

An electron, no longer in isolation, mirrors its world.of
'"here' and '"now' by conforming. to the unity of the body. If the
electron were disconnected, as the theory of simple location’
claims, then it would not operate in radically different ways
in different media, namely in different heres and nows. But the
electron does operate differently in new media.
Professor Alston makes the following useful comment

on ﬁhe notion of prehension: . : )

Thus, if we accept this view of nature as made up ‘of

unities of prehension, we give up simple location,.

 The components of such a prehensive unity are not simply

. located at their region of origin, but, qua involved in .

that prehension, they are at both places, They are at
their point of-origin, from the standpoint of the prehensive

327pid., p. 91.

33While this example is not used in the same sense

as Whitehead used it, I think its use is consistent to Whitehead's
meaning.

- 34gcience and the Modern Worid, p. 91.
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region; or they are at the prehensive region with the
mode of location at their place of origin. ience they
are, in a somewhat different sense, at both places, and
at neithér exclusively. And 1f any entity is involved ' P
as components in many prehensive upiggcations, it will ‘
 correspondingly have- many locations. -
And McGilvary states: "Thus we find that Mr. Whitehead's |
Joctrine of the denial of 'simple location' is intimately
connected with his view of 'prehension’ and that this is
likewise intimately connected with his view of 'perspectives, '"36
It should be noted, however, that Whitehead does
not accept Leibniz's version of pre-established harmony,37
We should also make clear that the process of unification on
LA . -
relations given by and through prehension does not destroy - |

the individuyality of the event, since individuality in White- %

head's perspective does not mean independence:

Thus, concrete fact is process. Its‘ﬁrimary analysis

is into underlying activity of prehersion, and into .

realised prehensive events, Fach event is an individual
... matter of fact issuing from an individualisation of the

substrate activicy. But indivggualisation does not

mean substantial independence.

The denial of simple location also allows Whitehead
to argue even more radically for the immortality of actual

-occasions. In subsequent works he states that the actual

35Alst6n, "Whitehead's Denial ef Simple Location,"
Journal of Philosopny, vol. 48, 1951, p. 717, °

36Mcgilvary, '"'Space-Time, Simple Location, and.Pre-
hension," p. 231.

37Ao 4. Johnson, "Leibniz and Whitehead,K" Philosophy
and Phenomenological Research, vol. 19, 1958-59, pp. Z293-294.

385cience and the Modern World, p. 51.

A
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oesasionris immortél since it is prenended by other actual

39

The fact of pteneunsion will be part of Whiteﬁ;;;§$
new relational philosophy, This concept will be developed

in the next chapter, but the point here is that prehension

‘and the negessity for developing a relational philosophy

rests upon Whitehead's denial of simple location.

*

It seems’ to me that several scholars have failed

to recognize the importance of Whitehead's denial of simple

location, Lovejoy in his Revolt Against Dualism unfairly

attacks Whitehead by claiming that he is contradicting himself
in different versions.aol Emmet maintains that simple location
refers oanly to space and time in the absolute .position:

...the initial statement of the meaning of 'simple
location; ' .shows that the 'fallacy' lay in the
ascription of an absolute position in Space and Time
té a bit of matter, Ylthout reference to other reglons
of Space and Time.*

395ee Whitehead's article, "Time."

qu.O. Lovejoy, The Revolt Against Dualism, N.Y..
Norton, 1930, p. 159. Alston criticizes Lovejoy's position by
p01nt1ng out the following weakness: It is not difficult to
see that ‘Lovejoy is playing Whitehead's imprecision for a little
more than its worth.,.This is indicated by the fact that he
supports only two of ‘his seven senses by direct quotations
from Whitehead in which the phrase in question is used. What
he has done is to take seven different theories, some of which
are actually waintained by Whitehead, and lump them all together,
without any apparent warrant for doing so, under the title

‘denial of 51mp1e location, Alston, "Whltehead s Denial of
Simple Location,' ' p. 714, footnote 6.
41

D. Emmet,;The Philosophy of.Organism,,p. 177,

footnote 3.
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While Emmet is correct in the statement that the concepts of
abéélute time and absolute space are dependent on_the'doctriﬁe‘
of simple location, she has not seen that the'histéry of
Western science is imbued with the doctrine. WNor has she
realized the significance of Whiteheéad's denial. In addition,
her comment on simple location is contained in'a footnote,
which seems to ‘indicate fhe lack of importance she attributes
to it.

Braithwaite maintains that Whitehead assigns simple
location to universals and not to concrete particulars.42
I believe that this position is not supported, and it must
be said that Braithwaite does not adduce any direct quotation
to indicate on what grounds he bases his analysis. _

Alston argues that the idea of prehension compels

Whitenhead to deny simple location. 43 He concludes that

"o the denial of simple location ... is simply this Principlé.

of Mutual Immanence applied to actualities insofar as thé;
occupy 5pace-time."“Q But Alston has it backwards. The ‘denial
of simple location compels yhitehead to develop the'theory

of prenension. If Whitehead acceptéd‘the doctrine of simple

locavion, then he would have accepted the isolated atomism

AZR Braithwaite, "Review of 'Science and the
Modern World,'" Mind, N.S. thV p( 493 .

43Alston, “Whitehead's Denial of Simple Location," p.

441bid., p. 718.

P ——

'
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inherent in the doctrine and wouldlg_é need to explain the

relatedness between occasions because there was none. Only
by denying simple location and accepting a dynamic atomism,
that is inherently related, does the necessity for developing °

the idea of prehension occur. Thus Alston is mistaken in his

notion of the importance of simple location and fails to

grasp the reasoning undérpinningfprehension. In addition,
Alston seems to agree jith Braithwaite, but this does not
seem .entirely consistent with his general analyéis of
Whitehead's philosophy.45

Johnson's treatment of simple location is also

misdirected. In his work, Whitehead's Thebry of Reality, he

discusses the denial of simple location under the ﬁeading;

~ the fallacy of misplaced concr_eteness‘.46 But the denial of

“ar

simpie location precedes the fallacy of misplaced concreteness,

bnly by developing the doctrine of simple location and then

denying it is it possi@}e to understand Whitehead's meaning

of mispiaced concreteness, By having it backwards Johnson

misses the relafionships between simple location and the
criticismsl”AThus it is little wonder that Johnson does not
show the relationship between the denial of simple location

and other key concepts, such as prehension.

451bid., p. 713.

46, H, Johnson, Whitehead's: Theory of Relativity,

.N.Y.: Dover, 1962, pp. 150151 - :

PP
‘-
r
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In addition, Johnson refers to the denial of simple |

Tocation as the “sub-fallacy of Simple Location."*? 1In Science
and the Modern Worlﬁ, Whitehead never uses the phrase, "the

. + ,
‘fallacy of simple location." Only once does he mistakenly

use the phrase and then it is in Process and Reality.éa,

Finally, Johnson's only other reference to simple location
1

occurs in a lengthy focztnc;t:e[‘9

where he very effectively takes
Lovejoy's criticism apart., But it is unfortdnateiihat Jghqsbn
did not perceive the import;nce of the denial of siﬁple
location in any greater fashion than Lovejoy. 1t is possible
that Johnson might have overlooked the denial of éimple
location due to the larger scope of Whitehead's thoughts that

he was trying to cover, but no such defense can be made’ for

flammerschmidt and Palter. Neither tHammerschmidt, in White-

head's Philosophy of Time, nor Palter, in Whitehead's Philo-

sophy of Science, mention simple location and Whitehead's

denial of it. Their omissions are quite baffling. It is
Whitehead who claims that Western science embraced the doctrine

of simple lécation. It is Whitehead who.shows that this

471bid., p. 150. - : ‘
‘ _ 48process and Reality, p. 160. Lawrence explains
" why Whitehead doés Tiot use the term fallacy with simple location
in his article, '"Single Locatiopn, Simple Location and Misplaced
Concreteness," Review of Métaphysics, vol. 7, 1953, p. 231,

494 W, Johnson, Whitehead's Theory of Reality,
pp. 249-250, footnote 192. : ;
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doctrine destto&é the meaningfulness of time in nature.

It 'is ﬁhitehead.who-shoﬁs that the acceptance of the doctrine
is the acceptance of misplaced concféteness and nature as
composed of isolated ''bits of matter.'" These are all themes
that Hammerschmidt and Palter deal with, but they never mention
simplé location. This i‘HeIieve is a glaring qvefsight in

two otherwise excellent works. *

Thus a set of common. elements can be detected in

these commentarial views on Whitehead. Uniformly, they fail to
-

"see the significance of the doctrine of simple location and the

role it has played in science, as well as the importance and
boldness of Whitehead's denial. As a result some have misunder- .

stood the relationship between. the denial of simple location

—~ g i‘

and otﬁe; key Whiteheadian concepts. Some have failed to grasp
that without the denial of simple location Whitehead's criticisms
of Newtonian and Einsteinian theories would ntt make sense.
Others have missed the link between the denial and the necessityr
to form a relational philosophy because oﬁ'the denial of simple
location. Most have failed to grasp the.link between' the denial -
and its importance to Whitehead's philos§phy.of time. Most
have failed to understand Whitehead's denial of simple location.
Because of his desire for a relatlonal philosophy,
Whitehead must develop the notion of prehension and a theory of
time which allows for the unity of occasions. Thé next chapter
wiil deal with Whitehead's notion of prehension. Chapter nine
developé Whifehead's relational philosophy of time, the epochal

theory of time.
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impact of his new position.

" CHAPTER VIII
PREHENSION

In Science and the iodern wérld, Whitehead intro-

duces a new concept, that of prehension. Previously, he had
used cthe terms extensionl and apprehension? to convey his
views about the relationship between events, These terms,

however, proved to be too narrow for his broadened purposes.

"Nhltehead had argued agalnst the doctrine of 51mple location,

but neither extension nor apprehension captured the full

Whitehead still uses,''of course, the term apprehension,3

in Science and the Modern World, but its meaning is that

provided by the context '‘uncognitive apprehension.“a Hence,

l”Time, Space, And Material," p. 47.

Z3e¢e A. N, Whitehead, An Enquiry Concerning the
Principles of Natural Knowledge, Chapter VI,

3Science and the Modern World, pp. 84-85. -

4dhitehead reveals the link between apprehension -and
prehension in Science and the Modern World by claiming that
prehension will substifute for "incognitive apprehensions" -
meaning by this any apprehension whether cognitive or not,
(Science and the Modern World, p. 69). This meaning of
prehension will have major 51gn1f1cance in Process and Reallty
when prehension will include feelings. :

156




_tHefealized that if relations were only based on extensive

] - 157
when Whitehead discusses Wordsworth's apprehensions and sees
in them a critiecism 0f scientific materialism,5 he interprets.

-

"the concrete facts of our apprehension" as expressing

-

... entwined prehensive unities, each suffused with a modal
presence of others."®
Wwhitehead has another use for prehension.

elations, he might be forced.into a Cartesian doctrine con-
cerning secondary qualities. Despartés argued that all we

know of the constitution of bodies must be expressed in terms

of extension and local motion,7 Senser perceptions or

qualities, such as color and tdste, are subjective, The only
primary.qualitiés are extension and motion. All changes

depend on local ﬁotion;‘for there are: strictly speaking, no
qualitative changes,  since qualities are not said fo be cl&éf
and distinct ideas unless they pertain to the soul.® Uhitehead .
does not wish to be forcéd into this gpistemological framework,
but extension, as it is found in his earlier works; hints at’

a dualism between mind and matter since it does not refer

to a perceiving subject. But with the introduction 6f prehension,

this possibility is removed for the union of actual occasions

+

5ibid., p. 84,
61bid.

’See R. Descartes, Principles, IV and IX, Part II,

8See R, Descartes, Meditations,; IV, V, and VI,

.
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‘graSPed in the hefé and now. 2

In a sense, prehension redefines perceétioﬁ
"Perceptlon is simply the cognition of prehenszve unlflcatlon
‘or more shortly, perception is cognition of prehension. "10
The deflnltlon of’ perceptlon in terms of prehension provides
three advantages from Whitehead's péint of view. lEirst, it
enables him to expand the meaniﬁg of perception be&ond simple
awareness of évéhts grasped in sense-awareness’ as Whitehead
had done in his earlier philosophical writings.l1 Secondly,
percéption can now be séen to .deal with entities in the here
and now. Finally, a direct link is supplied for the relation-
ship ‘between prehension, causal efficacy, and presentational i{
immediacy. This is accomplished since, according to Whitehead,
the two modes of perception that we have of the external world
are causal efficacy and preséntational immediaqy.12~

Prehension becomes a tool in Whitehead's attack on
the problem of simple location. - McGilvéry aﬁd Alston infer

from this that the denial of simple location depends on the

¥ ' . 4

9Science and the Modern World, pp. 69-70.
“:lOIbld p. 71.

T ll"Perceptlon is an awareness of events or
happenings ..." An Enquiry Concerning the Principles of
Natural Knowledge p. 68; see also The Concept of Nature
and‘The Principles of Relathlty

LY

12Symbolism Its Meaning and Effect, p. 15.
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priﬁacy of prehension.13 I would like to suggest the inverse:
for if Whitehead had upheld the doctrine of matter in simple
location, then there would have been no need for the doctfihe-
of prehension. I submit.that Whitehead means this when he
writgstv "Now that we have cleared sﬁace and time from the .
taint of siﬁhle loc#tion, we may partially abandon the awkward
term pre‘hension."]:4 Despite its appearance, this statement |
is not intended to dismiss the doctrine of prehension but to
reveal two important factors in his philosophy. First, White-
dshead recalls that prehension was introdﬁced to avoid the

-

fallacy of simple location; and secondly, that the concept

of prehension in Science and tHe Modern Wo¥ld is not sufficienfly

developed to stand by itself.

"In Science and the Modern World and in the‘article,

"Time," Whitehead used prehension in a number of cases with

apparently different intentions, for he gives_five meaniﬁgs.
of prehension: - . .

a. It is the process of unifying. L -

b. _It expresses “how - the "world is a system of

\-

organisms,"16

13gee McGilvary, "SpaceiTime, Simple Location, and
Prehendion," pp. 231-232, and Alston, '"Whitehead's Denial of
Simple Locatlon Y op. 717

.14Science and the Modern World p. 72.
131bid. '

16"The category of Prehension expresses how the
world is a system of organism." 'Time," p. 60.

-~ -
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IEvﬁould seem, therefore that Whitehead had not fully

o s - : .
It is a '"'prehensive occasion. "7 . L
Ic is one of tne foundations for nature as = =,
. .'.' ’ e - || .
process. 18 . - L

It defines events as 'the thlng prehended "19

)

reconciled himself to one meaning or one term, since “events, "=

“prehensive occasions," and "organism' are all synonyms of

prehension,

The first meaning of prehension' as a "process of ,

unifying" is

considered by Lawrence to he the most impértant

o " 13

meaning of prehension, namely, it 'refers to the relation

-between events, albeit the relation as a procéss of unlfylng

as isolated units. This use of the term, however, compéls -, °

~

1

is itself treated as an event, ”20 Now this partlcular use

of prehension is 1mportant since it allows Whltehead_tq collgét

entities and to escape the bifurcation of pgrqeiver-and'perceived_

Whitehead to accept a new meaning of the térm "event." g

Although Whitehead does provide a new gefiniEion, an event -

-
-~

AR TN
¢

"
: L

as a thing prenended, it-does not solve the problem. -For if an

efent is only to be understood as a thing prehended through
R 1 . .

. the process of unification, then the very process itself is

181hid., p. 72.
‘ 191pid.

the Modern World, p. 7.

175cience and the Modern World, p. 71.

- 208, M. Lawrence, Whitehead's Philosophical Deﬁelopgl
"ment, N.Y.:

Greenwood Press, I968, p. 2Z9U. GSee also science and

4
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the external world viewéd”by the perceiver, and it is indeed
supplied byrfhe perceiving ngject. Whitehead does not wish

to Dbe dri;en to this conclﬁsiqn since he maintains that atoms
can prehen@ atoms. Thus, while this meaning of the term is
interesting and instructive, it.is not adequaté.ﬁo his general
tdsk. We caﬁ ask, indeéd, what relation is being unified:
théupelation, of course_is'time. The events‘or oécasians'

are in a temporal relatiohéhiﬁ of "mow.”" Without this temﬁoral
structure no uniffcation would be possible, and Whitehead is
thereby forqedlto explain how two entities can'grasp each other

directly fo;fhe ultimately wishes to explain how entities

grasp past and future occurrences. The temporal "now" is of

. ’ ’ -
capital importance for Whitehead's concept of prehension.

The second meaning™of prehension is "how the -
world is a system of organisms.” Lowe, in.discﬁssing the

meaning of organism in Whitehead, states: "By 'prganism,'

"J_Whitehead genérally meaﬁa'éﬁtemporally bounded process which ¥

organizes a variety of given elements into a new. fact."?l

There is, of course, a striking similarity between Whitehead's
use of the term organism and the first meaniﬁg of prehension.
Again the temporal aspect is sfressed. Yet this second -

meaning is in some respects more felicitous than the first,

for prehension is here the method, the way that entities

2110we, "The.Development of Whitehead's Philosophy,"

+p. 95. . . .

-

=
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enter into the'ﬁrocess of‘temporal unification, and the
resﬁlting.Brganisms. Prehension is given the global status
of a fundamental category. 22 1¢s process of organizatioé is
~ explained fs; "Tne definite way in Wthh A lncludes other
-occasions in its concretion is here called 'Prehensign. '”23

This concretion is the 'growing together of diverse elements"24

of an occasion. - The diverse ®lements are other occasions and

eternal objects. Prehension determines the way by which this

concretion takes place, for “instance, the concretion of atoms

to other atoms, or of the perceiver to the perceived.
it seems to me that the other meaning of prehension S
are related to the'first two meanings. By claiming that
prehension is one of the foundations for the process of nature,
Whitelead is preparing us for this m&ve in His article, "Time,"

where prehension becomes a. fundamental category.25 The problem

is that Whitehead simply offers this definition but daes not
develop it: In his other definition. he ideﬁt}fies prehension
with the prehensive occasion. This seems to me to be telling, i

since Whitehead probably had not decided in Science and the

Modern World whether prehension is simply a methed or a process

~

zzﬁfime," p. 60. o . : . 1
. Bypid. * .

241bid. . | L

s

25prehension as a fundamental category is’ continued
in Process and Reality where.it 1s part of the."Categorles
of Existence. 7 .
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between concrete finite events. He overcomes this difficulty

to a certain extent, in the second definition, >but the problem .
remains until prenhension is redefined and expounded more Vi
systematicaily in Process and Reality (1929). The final -

meaning of prehensicn, as a definition of activities in events:
as the things prehended, contains some of the problems already
mentioned in connection with prehensive occasion. As Lowe

indicated:

-

This conception of natural events is applied to the
problem of mechanism and freedom: Since every event
arises as a prehension of its environment, the char-
acters of the events in the human body are not entirely
determined by any absolute properties of the components
. of bodies in general (molecules) but are modified by
the fact that the molecules are in a paaticular human
body.(the)theo:y.of organic mechanism) . 6

In other ‘words, '"the molecules differ in their intrinsic
characters according to the general organic plans of the —

n27 The cause of

situations in which they find themselves.
_the differences is the method by which things become prehensive
‘occasions.

We must stress here that the meaﬁing of prehensioﬁ
is stiil in a state of tramsition, and I consider that the
most adequaté meéning to be thetone given in the second definition.

A pictorial model of prehension that can help our understanding
, , j

of Whitepead's meaning of prehension“is found in electro-

261 owe, "The Development of Whitehead's Philosophy,"
p. 96, see also Science and the Modern World, p. 80.

27$cience and the Modern World, p. 80.

-~
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magnetism, where there are no individual particles, but %
6tempora]. framework that pfoduces
“concrete finite events.
We must now investigate how the doctrine of
préhension‘influenced Whitehead's doctrine of time. As we,
haﬁé seen in the [first two aefinitions, prehension has a
témporal structure. 'The concept of time is complex, and arises
from the interplay of three fundamental categories, namely,6 7
Supersession, Prehension, and Incompleteness_”28
Supersession involves a unification of occasionms.

It allows for an orderly sequence by which we can understand
the relationship between occasions. In the articie, ”?img,"
supersession is referred to the succession of phases within
a concrescence, as wéli:as to the transition from one occasion
to another. The pfocess of supersession is three-fold:

Each occasion supersedes other occasions, it is

superseded by occasions, and it is internally a

process of supeﬁaession, in part potential and

in part actual.
Supersession will in part explain the étomicity of time and
delineate the parameters of the pastl For. conscrescence, which
is the growing together of the many in the unity of a one,

needs a temporal dimension.

Lowe has suggested that Whitehead arrived at the

28"'l‘ime, 1" P. 60 .

291bid., p. 59.
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causal character of physical prehension through an analysis
N
of time."30 Prehension is indeed a unifying relation between
two actual occasions, "whereby the actual occasion brings
other beings' into a synthesis with itself."3l Thé adjective
physical limits the scope of the prehension and excludes
32
eternal objectg.
Johnson provides us with an excellent explanation
of the relationship between prehension and a prehending entity:
In the case of a physical prehension of actpal entity B
by actual entity A, data for prehension into A are
available nl; after the internal existence of actual
entity B h 'evaporated, worn out and satisfied. .
This theory is summarized in the statement that actual
entities 'perpetually perish' subjectively (they are
‘no longer living, concrete, active subjects), but are
" immortal objectively.
An illustration ofs what Whitehead means can be found in the
heart transplants. An individual person B can give up his -
heart to another person A, thereby allowing A to exist.
For A_to continue to exist and the transplant to occur, B must
die before that transplant. Thus A's ‘existence is dependenf
upon B's death. Another example, though.net as graphic as
the first example, can be found in the moments of time. An event

occurs while you are reading this page, and the event endures,

30Lowe, "The DEyLlopment of Whitehead's Philosophy,"

31Lawfence, Whitehead's Philosophical Development, p. 291.

325ee "Time," p. 60. The influence of eternal objects
is in mental prehension. '

3330hnson,-Whitehead's Theory of Reality, p. 28.
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The continuation of the event's existence is dependent upon
the deqise of the first moment and the suppression of this
moment into tne next. We should néte here that the unification

-

by physical prehension does not include cognitive elements

-

for Whitehead. 1In facfl some of the entities that are treafed
by the theor§ of physical prehension are what some of the
scientific communities refer to as matter, i.e. atoms. and
molecules, These entities cannot be secured in an instant

but require both ektensioﬁ and duration.

The relationship between occasions in physical
prehension is quite definite. To- quote Johnson again: "A very
-imﬁortant implication of this situation is that direct
reiationship between" actual entities only occurs when they
are in a serial order one in the past of the other .34
This does not mean that the past occasion is always completely
or identically absorbed by the present occasion as in the case
of the heart transplant. Take, for instance, tﬂe'sensation

of pain as it occurs in a headache. The headache may well

begifi as a dull feeling of unpleasantness with a minimum of

pain, but as it continues in the next moment, the pain endures

" not as a dull throbbing but as something that grows into
more or less excruciating pain. The occasion of pain when
first felt is not completely identical with the occasion

of pain in the next moment, yet there is a continuity between

3b1pig.
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') _ the initiallpain and its subsequent development. In Whié%-

-

head's own words:

The definite way in which A includes other occasions

in concretion is here called 'Prehension.' By this
term, blind physical perceptivity is meant. We recall
concepts are blind. The physical world exhibits itself

as a system of or§anisms arising out of concretions of
blind intuitions,3?

Whitehead is able-to show the relationship
between discrete occasions through the use of the doctrine
of prehension and prehensive unity. This will be invaluable
in dealing with the notion of becoming. Whitehead's epochal

theory of time is his theory of becoming, and is the subject

of the next chapter,

ERErS

| {

BBIITime’H p. 60.




CHAPTER IX
EPOCHAL THEORY OF TIME

In the period of transition which we have been
considering Whitehead initiates a philosophy of time which he
will continue to develop thrOughoﬁt his philosophical writings, "
but the full doctrine will not be formulated until Process

and Reality. There are four important factors to be considered

here. The first is that his philosophy of time was to become

significantly different from the one that was hinted at in

-

. the early phi}osophicai period. Secondly, through his epochal

theory, Whitehead tried to restore time as an explanation' of
reality. Thirdly, this new doctriné of time was intended to
unif& his theories of actual occasions and prehension. o
Finally, the doctrine aims at establishing the primary claids
of p%ocess aﬁd creativity, 7
The epochal theory of time is the E%undation of
Whitehead's tneory of becoming. An actual occasion perishes
and becomes another actufl'occasion.’ How one 6ccasion ceases
to be and becomes anothe&.is of vital concern in any’ philosophy

of organism. Hence, Whitehead must explain becoming, and this

. he attempts to do through what he terms the epochal theory

of time. To understand this notion, his doctrines of supersession

168
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and prehension are required for becoming is not continuous,

~

it is atémic; or a spec%i} version of atomic, namely, without
spatial extension.

Whitehead rejects the notion that supersession is a
continuous process. He argues that supersession and
continuity lead to an "infinite regress." He reasons as
followé :

For if B supersedes A, then the continuity of B requires
that some earlier portion of B has superseded A ante-
cedently to the latter portion of B. This argument can
be repeated on that earlier portion of B, however you
choose that portiin. Thus we are involved in an
infinite regress.

Wh}teﬁéad seems to believe that Zeno's paradox is related to

“this problem, and he believes that his move will avoid the

traditional paradox. .
Whitehead is abandoning the notion of continuity.
He presupposes here that actual occasions are indivisible.
These are the rock bottom elements of reality, and since they
are indivisible, there Jare no smaller units of realiﬁy.
Whitehead éées in some 3cientific theories, especilally
Newton's, the danger of an infinite regress since it could
be argued that intervals of time which divide parts afe them-~
selves composed of partgh and one could proceed ad infinitum.
The problem Whitehead addresses is discussed Ey the

"realist philosophers," Aristotle and his -follower, Aquinas,

in their attempt to explain coming to be and ceasing to be

lvTime;™ p. 63.
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in terms of continuity. Whitehead believed that their ;ltempted :

solution to the prdblem deserved consideration for it revealed
a well-thought attempt to avoid the problems of becoming and
cessation by using tﬁe principle of continuity. The failure
of their attempt is enlightening since it can help us avoid
unnecessaf& philosophical work.

Aristotle and Aquinas considered becoming and
cessation to bé part of the general problem‘of,substantial
change. The problem, as they saw it, was, since substantial
change occurs, then we must have in the case of cessation,
or corruption as they put it, a chgnge or passage from being
to non-being. }If this corruption were to take place in a

strict continuous manner, then the:principle of contradiction

is in jeopardy. For instance, a man who is dying cannot at

'the same time be both dead and alive, or he cannot be both

a corpse and a man at the same time. Their quandary rested on
their belief that time is continuous.2 Now, one move would be

to consider substantial change as not occurring in time, but

. 4 . -
the strangeness here is that a physical occurrence is now

"considered net to have occurred in time. The alternative .

would be to say that corruption occurs in an instant or "now."

Corruption of an entity occurs in an instant and its becoming

‘or "generation' as they would have said, occurs in another

25ee Aristotle, "Physics,' in Basic Works of Aristotle, -

trans. by R. McKean, N.Y.: Random House, 1941, 22/a 9-13; and
Aquinas, Commentary on the Physics, trans. by Kecourek, St. Paul,
19s1, 1v, 1, 17, N. 7.

+a
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instant. But this solution is also open fo serious difficulties.
Plato would argue tﬁat there is an intermediate time between
two instants of time. Aquinas, working in“the foqtsteps of
Aristotle, argued that substantial change occurred in the instant

and that a substantial change occurred in a continuous
+

time. Here is how Aquinas argues:

_However, it seems that this conclusion indicates
that generation and corruption occur in an instant and
that there is no intermediary between the termini of
generation and corruption. For if between the 'now’
when the body is in the terminus to which there is an
intermediate time, it would then follow that there is ™,
an intermediary between being and non-being. For in that
intermediate time that which is changed is neither ”
being nor non-being...But...this does not mean that
there is an ultimate instant in which that which is
being generated is non-being. Rather this means thdt
there is a first instant in which it is being, such
that in the whole time which precedes that instant it
terminates the motion there’is no intermediary. Thus®it
is not necessary that there be an intermediary between
being and non-being. Rather, ‘since the time which
precedes the instant in which the body was first generated
measures some motion, it follows that just as that instant

> in which the body was first generated is the terminus of

the preceding time which-measures the motion, likewise
"to begin to be' is the terminus of the preceding motion.

This passage indicates that since this generation of one

- ' . .
substance implies the corruption of another, both take place
in an instant. It is impossible to allow an intermediate

i

time because the prime matter does not exist independently. .

+ To quote Aquinas once again:

First he sets for-a problem which is usually raised in
regard to genération and corruptiqn. That which is
generated ceases to not-be and begins to be. Some time

\e

3Aquinas,.Commentary on the PhysiEETuBk. VI, 834,

~ | 5
. " - M
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must be assigned, therefore, to the existence of that

which is generated or corrupted, and a different time .
to its non-existence,., For le, if fire is generated

from air, in the whole timeMB it was not fire but air.

But in the whole time BC it is fire. Since, then, this.

point of time B is common to both times, it seems that

in that common lnstint the same thing 51mu1taneously

is and is not fire. .

also plain that unless we hold that the p01nt of -

time that divides earlier from.later always’ belongs
only to the later so far as the thing is concermed,

we shall be involved in the consequence that the same
thing is at the same moment existent and not existent,
and that a thing is .not existent at the moment when it
has become. It is true that the point is common to
both times, the earlier as well as the later, and that,

‘while numerically one and the same, it is theoretically

not so, being the finishing-point of the one and the
starting- pomnt of the other: But so far as the thing’

is concerned it belongs to the later stage of what

happens to it. Let us suppose a time ABC and a thing

D, D being white in the time A and not-white in the

time B. Then D is at the moment C white and not-white:

for if we were right in saying that it is white during

the whole time A, it is true™to call it white at any .
moment of A, and not-white in B, and C is in both A and B.
We must not allow therefore, that it is white in the

whole of A, but must say that it is so in all of it

except the last moment of C. C belongs already to the

later period, and if in tHe whole of A not-white was in
process of becoming and white of perishing, at C the process
is complete.. And so C is the first-moment at which it is
trué to call ‘the thing white or not-white respectively.
Otherwise a thing may be non-existent at the moment

when it has perished: or else it must be possible for a
thing at the same time to be white and not-white and in .
fact to be existent and non-existent.> &

Substantial change occurs in a continuous time according

to Aquinas and the medieval followers of Aristotle because

they believed they could transcend the physical change and time -

41bid., Bk. VII, 119.
2Tbid.
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‘or level of time.

. can be found in the physics of relativity and in Maxwell's

173

.
. -

and make the apparent instant of 5ubs§antial change'on earth
bécbme a part "either éf the continuous time and motion of-
the sun, as in the case of Aristotle, or of té; continuous
time of God, as, Aquinas chose to do. The point here is that
in' order to explain becoming as continuous they had to
transcend the time of mar to reach some "higher'" concept

This is only one of several attempts.to explain

becoming ‘in terms of continuity. A more contemporary attempt

tneory of electromagnetism which clearly presupposes the ..

concept- of continuity, ~
.-, r

lMaxwell's theory concerning the electromagnetic
fJ ' ' ‘ : '
field incorporated in one elegant system all that was known
concerning light,6 electricity, and magnetism on the macrdsCOpic

scale of ordinary experience. 1In 1864, in his final version

of his theory, Maxwell states:

I.-have preferred to seek an explanation (of electric
and magnetic phenomena) by supposing them to be produced
by actions which go on in the surrounding medium as well
as in the excited bodies, and endeavoring to explain the
action between distant bodies without assuming the exis-
tence of forces capable of acting directly at sensible
distances, :

The theory I propose may therefore be called a

+ theory of the 'Electromagnetic Field' because it has to
do with the space in the neighborhood 6f the electric
and magnetic bodies, and it may be called 'Dynamical'
theory because it assumes that in that space there is
matter in motion, by which the observed electromagnetic
phenomena are produced ... (The space) may be filled
with any kind of matter, or we may endeavor to render

ar *
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it empty of all gross matter as in the césewof Geissler
(electrical discharge) tubes and other so-called wvacua.

In this papger and in the Treatise on Electricity

and Magnetism published in 1873, the elabor;te heuristic
device of fluid ceils.and vortices,-and‘the models of lineSf:
of forces are no longer'used. What is left is a‘nétwork of
mathematical equations and the concept of "field" as the
conditioﬁ or state of the medium. Strongly influenced by
previous;work-in the fielﬁ‘gnd inspired b§ Faraday's intuitive
speculagions about lines qf force and the role of an inter-
Qening ﬁedium in eIECtromégnetic phenomena, Maxwell proceedéd
to reinterpret his matheﬁét;cal assertions. .
Faraday's law of induction.(g =;N-£L§&L ‘was

dt

based on measurements of turrent induced within a conductor

when the total magnetic flux was.charged througﬁ’the conducting
loop. Maxwell conceived the ideé that an electrical field
might always be iﬁduced around a regio; of varying magnetig
flux (in accordance with the left-hand rule, indicated by the
minus sign), even in a vaaﬁum and regaréiess of wheﬁher 6:

not a léoé of wire hapgened to be present. The conducting
loop, he held, simply acted as a detecto# and revealed the .
éresence of a circulating electric;l field because the éhafge

was free to move within the conductor.

6James Maxwell, "A Dynamical Theory of the' Electro-
magnetic Field," in The Scientific Papers of James Clerk
Maxwell, ed. by D.W. Niven, N.Y.: Dover, 1965, vol. 1, p. 527.

¢
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- According to Maxwell's ‘conjecture, (g :@Eg.’ ds = '—‘ﬁﬁ—“ ’
would be applicable in any region in empty space. The i@tegral
on the left-hand side'is to be taken around any arbitrarily
chosén ciosed'loop in empty. space, and the symbol on the
right;hand side refers to the total magnetic flux passing
through thié loof. ;
| Given the conjecture that a varying magnetic flux

is always surrounded by an induced electrical field, one

-might be led to wonder about the inverse effect. 'Is a

varying electrical flpx surrounded by an inducéd magnetic
field? 1In answeringf;hié quesfion it should be kept in mind
that Maxwell already knew 9% Oersted's work that a current-
carrying cﬁnductor is surrounded by a magnetic field.

The question then is: What must happen in the vicinity of a

.capacitor as it is being c¢harged by a battery?8 1In raising
h .

this question and-proposiﬁé an answer, Maxwell was motivated by
problems of the continuity of the electrical system.  His

answer supports the continuity of the.system.

yoT oA

7N is taken as equal to 1.

- |

When switch S is closed, the pulse of current flows through

the circuit as the capacitor is charged. Wires are surroynded
by a magnetic field, while the current is flowing. The question
then is: 1Is the region between thé capacitor plates simiYrarly

surrounded by a magnetic field? 1If so, can this field be related

to an equivalent current between the capacitor plates as the

——magnetic field around a wire is related to current in the wire?
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~  As the capacitor is charged the electrical field

‘ 9
between the plates increases from zero to E = it%gﬁL__
: ) : o

The expression kg denotes the constant which appears in
Coulomb's 1aw The subscript E emphasizes that this is the

constant associated with the electrical force and to distinguish _

-

< _ -

it from the magnetic constant ky.
" Maxwell suggested that, while the electrical field ) ' i-

is.charging, the capacitor is surrounded by a magnetic field | .
'just as are the wires carrying the pulse of current and he
then extehded this idea to/ghe broader conjecture tha: a
varying electrical field will always be surrounded by an
induced magnetic field, even in a vacuum, in regions far
removed frqm the immediate influence of moving charges.

_ The import of Maxwell's theory is that electro-
o magnetism can be mathematically interpreted in terms of d i
field theory. This field theory is continious in a medium

and could be incorporated in other levels of physical description

Maxwell showed hqw-to bring together in one set of field

s s =

equations electrical phenomena and magnetic phenomena, but’ the

I S

.equatidﬁs involved presumed and’ required the cdntinuous

propagation of energy.

[

'H Relativ1ty also supports the Maxwellian argument for%
continuity In a paper "Conterning an Heuristic Point of . 1
View Toward: the Emission .and Transformation of Light" (1905), _i :
Einstein pOlntS out--' - 4

...the total energy of. a ponderable ‘body must, accordidg | .3
to the present conceptlons of physiclsts be gggiesented ‘o

as a sum carried over the energies of the ato nd : ,}‘f
electrons (that make up the body). The energ fa :
ponderable body cannot be subdivided into arbitrarily
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many or arbiﬁrarin small parts, while the energy of a
beam of light from a point souxgg (according to the

Maxwellian theory of light or re generally, according
to any wave theory) is continu ly spread over an ever-
increasing volume. . >

The wave theory of light, which operates with
continuous spatial functions, ‘has worked well in the
representation of purely optical phenomena and will
probably never be replaced by another theory.?

Although Einstein examines experimental difficulties

against the coﬁtinuuu{theory{ he did not think that it should

be abandoned. However, according to Whitehead, the continuum
theory as advocated by both Maxwell and Einstein suffers from
four serious difficulties. ‘

- . -
First, their types of continuum must have points

and instants, and we have seen that Whitehead rejected these

-‘concepts'és being'concrete.10 Secondly, Whitehead believed that

.a divisible continuum led to an infinite regress. He rgcognized'

that it was a special kind of infinite regress since nowhere in
the continuum could one discern the true beginning of becoming.
In an infinite regress, becoming woﬁld have to bégin in
"what shculd be the infinite end of the regress. But there. is
no infinite end."1l Thirdly, in the Jords of Hammerschmidt:

He (Whitehead) aséerts that all becoming must begin in

an extended locus. But any assigned extended locus must
be abandoned as the locus of the beginning of becoming,

of

%9A. Elnsteln "Concernlng an Heuristic Point of
View Toward the Emission and Transformation of Light,’
Underlining 1is mine. )

10see Ghapter on.Simple Location.

1ltrime," p. 63. This argument can "also be used:
against Arlstotle s and Aquinas' position.

f-.S;,{ .
'

“
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in favor of a part of the locus., This allows no extended -
, locus to define the true beginning of the becoming.
’ Unextended loci are impossible. Therefore the becoming

can have no true beginning and cannot rationally be
said to become.l

Fourthly, the continuum theory advébated by Maxwell and

Einstein did not seem capable of explaining fhe structure . ° '
of the atom, blackbody radiation, and the photoelectfic

effest, The explanation in quantum mechanics of these

P 'nomenagindi;éted a serious theoretical flaw in the continuum

atlgument, Whitehead stresses the seriousness of this

problem in Scierice .and the Modern World.

This discontinuous existence in space, thus Q

assigned to electrons, is very unlike the continuous

existence of material entities which we habitually

assume as obvious. The electron seems to be borrowin

the character which some people have assigned to the _

Mahatmas of Tibet. These electrons, with the correlative

protons, are now conceived as being the fundamental

entities out of which the material bodies of ordinary

- experience are composed. Accordingly if this explanation 3
is allowed, we have to revise a our notions of the
ultimate existence. For when wgibsnetrate to these final ]
entities, this startling discontinuity of spatial R . ]
exlstence discloses itselFf.l3

‘The sentence that is underlined at the end of this quotétion !

; ;
reveals Whitehead's gﬁceptance of at least some of the theory A
of quantum mechanics, He wrote: "The epochal theory of time
is the found?tion of the theory of atomic organisms and of

£ o 14 S .
., the modern physical quanggn theory."'". - ) T
%ZHammersch "t, Whitehead's Phi§050phy of Time, p. 23,
/

'13Science and the Modern World, p. 35; underlining mine.

'l“”Time ' p. 64,
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- Atomism had been an influentila]. ﬁhilosop}ﬁ_wécal '
position since the time of Leucippus and Democritus, but it
was not until the late eighteenth century that it became
a scientific theofy, It was only in the twentieth century
with Rutherford and Bohr that atomism began to achieve the

status of a confirmed physical theory. Matter was viewed as

~discrete, as ''quantized" in the form of atomic or molecular

1

particles with distinct electrical and mechanical properties.

To accept the view that matter was quantized
- .

entailed abandoning thghéontinuum field models of heat and

electricity. By the end of the nineteenth century, heat was

being considered as assqﬁi:;éd with the energy of random thermal

motion of discrete atomic or molecular bodies, and the total

individual discrete parts. These views received strong
. ‘ . . ‘_(u.

empirical verification in experiments that revealed. that an

electrical charge was also '"corpuscular' or quantized.

} In Atomic Phjsicé,,Max Born indicates- the problem

of the wave-particle duality in the following way: \\\\,_
The ultimate origin of the difficulty lies in the

fact' (or-philosophical principle) that we are compélled
to use the words of common language when we wish to

. describe a phenomenon, not by EOgical or mathematical
analysis, but by a picture appealing to the imaginacion.
Commoqaianguage has grown by everyday experience and
can néVver surpass these limits. Classical physics has
restricted itself to-’the’'use of conchts of this kind;
by analyzing visible motions it has developed two ways
of representing them by elementary processes: viewing
particles and waves. There is no other way of giving
a’ pictoral description of motions - we have to apply it
even in the region of atomic processes, where classical
physics breaks down. Every process can be interpreted
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either in terms of corpuscles or in terms of waves, but
on the other hand it is beyond our power to produce proof 1
_ that it is actually corpuscles or waves®sith which we
are dealing, for we cannot simultaneously determine .
all the other properties which are distinctive of a o
corpuscle or of a wave, as the case may be. We can 7
therefore say that the wave arnd corpuscle descriptions E
_are only to be regarded as complementary ways of viewing P
one and the same objective process, a process which -
only in definite'limitin%_cases admits of complete !
pictoral interprgggtion.l> -7

~

Whitehead d6e37n9£ accept the‘quantuﬁ theory - . l [
entirely,lﬁ.ﬁut he is Stfﬁdk by its importance in discussing
the problem of a continuous or a discontinuous ﬁodel'pf [

‘ﬁhysical reality: ' j

. The discontinuities introduced by the quantum
theory require revision of physical concepts in order

to meet them. In particular ... some theory of discon-
tinuous existence is required. what 1s asked.from such |
a theory, 1s that an orbit of an electron can be regarded
as a series of detached positions, and not as a continuous '

line.l7 :

.

whitehead felt that quantum mechanics was
unable ta give a full explanation of the discontinuous world,
for it still remained wedded to "scientific materialism,"18
Whitehead wished to devise a theory that Qould account for .
both discon;inuity and continuity and yet allow for value
and purpose. As Lawrence states:

) ‘Whitehead attempts t¢-use thé philosophy.of organism‘_ |
fo provide a foundation on which various conflicfing f:f

¥

. 15M. Born, Atomic Physics, N.Y.. Hagner Publishing I§
1962, 7th. edition, p. 99. ! . . |
' ' ' 3

Co.

. 16gee Science and the Modern World, chapter VIII.

" 17Ibid., p. 135; underlining mine.

181big?, p. 17. : v |

/
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needs of contemporary scientific theory may find common -
ground. The problem Whitehead faces is one of continuity
versus atomlclty. Maxwell's equations for electro-
magnetic phenomena presuppo% a set of continuous
processes in a medium ... At'-the same time the planetary
theory of the construction of the atom, in a single-
minded focus, yieldi us protouns and electrons with
'space' in bpetween, S

Whitehead takes the meaning of epochal from its
Greek root, E 10X w  which means arrest. This arrest is
applied to durations "as the field of the pattern realised

in the actualisation of one of its contained events.”zo

Whitehead's analogy to a "field of the pattern" is not as

el ]

' éowerful as "a vibratory ebb or flow oflan underlying energy,

or activity."21

Accordingly there will be a definite period ‘
associated with each element; and within that period
the stream-system will sway from one stationary '
maximum to another stationary maximum - or- taking a
metaphor from the ocean tides, the system will sway from.
one high tide to another hlgh tide. This system,
forming the primodial element, is nothing at an ingtant,

"It requires its whole period in which to manifest
itself. In an analogous way, a‘note of music’is nothing
at an instant, but it also re§u1res its whole period
in which to manifest itself,2

In this quotation Whitehead focuses our attention
on the two major characteristics of the epochal theory of

time, namely temporal extensiveness and successiveness.

E

v. 1%Lawrence, Whitehead's PhllOSOphlcal Development ,
p. 294; underllnlng mine,

: +
-

205cience and the Modern World, p. 125,

2l1pid., p. 35.

» 221bid,



<a
-

182

This temporal extensiveness is without spatial extension.
The actual occasion, like the electron, 1s an indivisible

entity but in its-funbtioning it vibragtes in a pattern

within a period by-whinh it .reali itself. The occasion

can be abstracted from the .p#ttern but it is not an entity
in itself for it needs-thefwhole pa&tern, not only to be
intelligible, but to xisﬁ.' The pattern it establishes

is a totality, and the oécasion is unified with its vibrations
just as the electron is unified with its occilations. "That
is to say, the event is a unity, but one in which ggrliér and

-

later 1ncomplete phases may be dlSthgUlShed so that.it is

said to 1nvolve a duration, 23 Now, according ‘to Chappell

the unity of the event or occasion is not extensive .24

wﬁat Chappell fails‘to realize is that the extensiﬁeness of

-

the event or occasion comes from its external relationships -

to'othegbevents, simultaneous with this or that in a causal
relationship with other events, or in a relationship of
events in a past, present, or future sequencé. The internal
unity of the event is not nbn-ektensive; it is temporal

- ) _ ;
extensiveness without spatial extension. The extensive

character of an event can only come about by endurance,

23gmmet , Whiteheéad's Philosophy of Organism, p. 178.

: 241t is here that Whitehead's theory comes under
attack see V, C. Chappell's article: “Whltehead s Theory '
of Becomlng," Journal of Philosophy, vol. ‘1961, pp. 5l6- 518
More will be saild ébout ChappelL s cr1t1c1sm 'later in this
chapter,

- - -

ik

I e L I AL g i da®:



© 183

 This, for Wnitehead, is 'a pattern which is exhibited in the’
prehension of one event is also exhibited in the prehension

of its parts ... In other words, the meaning of éndurance

presupposes a meaning for the lapse of time within the spatio-

temporal continuum.”"22 Time is that in respect to which

patterns'repeat themselves. Temporal repetition.yields the -
enduring object, a series of events exhibiting a certain kind
of unity. Spatial repetition would yield'multiplicity,26 .

An illustration of whitehead's meaning ef endurance
is found in music. The pattern of 3 musical score is exhibited ,/}
in the unity of a piece, which is ih‘turn exhibited in the
1nterrelat10nsh1p of the notes. No one note is the mu51cal
$core for only the relationship of the notes to each other
gives rise to the score. This 1s_what is meant by endurance.
Each_note is discrete but its extension is ohly perceived in
the whele pattern. ‘ ) v

‘Time is also free from the spatial extension found
in the spatio-temporal continuum. In other words, time can
" be differentiated, to some degree; from spece.27 This is an -
_intefesting move for one of the cardinal principles of the
theory of relatitity is the intrinsic unity of space ané time,

p
"It sis in this endurance of pattern that time differentiates,
itself from space. The pattern is spatially now; and

‘233cience and the Modern World, p. 120; underlining mine .
261bid., pp. 119-120. ' . \
271bid.; p. 125,

¢

O
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successiveness: "Time is sheer succession of epochal
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this temporal determinatigh constitutes’ its relation to
each partial event iduring objects are significant
of a differentiation of Space from time in respect to

the patterns ingredient with events; and conversely the
differentiation of space from time in the patterns
ingredient within events expresses the paEience of the
community of events for enduring objects. 8 -

Having noted this difference Whitehead speaks of time
separated from extension. ‘Now Whitehead is not claiming that
time is instantaneous or lacks relations, as Chappell'assumes.29

de is merely freeing time from the shackles of spatial A

- .. ¢ -

The*second major characteristic of becoming is

dural:ions."30 An example of successive time .is:

it (electron) appears at a series of discrete
positions in space which it occupies for successive
durations of time. It is as though an automobile,
moving at the average rate of thirty miles an hour along
a road, did not transverse the road continously; but
appeared successively at the successive mileitones, -
remaining for two minutes at e%ph milestone >l

Or to use an example which is even more familiar,

('\\ t: - - - -
an{individual who is watching a motion picture perceives °
continuous motion when in reality: the picture is a movement

of discrete frames. The successiveness is there, only it is

» 281pid., p..l1®
. ‘29Chap 11, "Whitehead's Theory of Becoming.' A ]
similar point to ne is also made by D.A. Sipfile, in his ..
article countering Chappell's; "On the Intelligibility of the

Epochal Theory of Time," The Monist, vol. 53, no. -3, 1969, pp. SQS-SiJ

!

3Uscience and the Modern World, p. 125.
3l1bid., p. 34. . - .
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transformed into continuity by our act of perception. In his-

chapter on "The Quantum Theory,“ Whitehead writes:

the continuity of the complex of events
from the realization in a subject-event of a\pattern
which requires for its display that the whole\of a _
duration be spatialized (ize. arrested), as' given by
its aspects-in the event.
Thus the epochal theory of time is wedded with the data
quantum mechanics and is seen to imply discreteness and
successiveness. : ”

In his first philosophical period, Whitehead tried

to explain nature without reference to the act of cognition.
\ .

" This émpiricism failed when Whitehead attempted to explain

the nature of time. This compelled Whitehead to revise his
's

philosophical approach33 and to incorporate the cognitive
level in his explanat?on of the philosophy ofﬁtime. This- he &
did by introducing supersession and prehensioﬁ. |
Now in his early period Whitehead di# not claim
that all events are atomic:

. Y
His (Whitehead's) acceptance of uniform objects proves
this. He admits that an object can be 'uniform'; that
is, capable of exhibition without regard to the extension
of the event in whych it is situated. ; Such an event is
capable of infinite\subdivision into smaller events like
itself through which Nt must become. 'Clearly, in these
passages Whitehead doe ot.fecognizi the "difficulty of -
an infinite regress of becoming, ... &

321bid., p. 135. T
. 33Law1‘ence in Whitehead's Philosophical Development
disagrees. with this observation for he states: The theory of
time as given in the early period is repeated, without a noticeable
advance, in the transition period (1925-1928)." p. 300.

‘ 34Hammerscﬁmidt, Whitehead's Philosophy of Time, p. 26.
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~ Without the nption of atomic events Whigghgad cannot adequately
argue for succession, and he has great difficulties defending
his pgsition against infinite regress. The épochal theory }
was intended to avoid (fhis difficulty.

A secopd.function of the epochal theory of time

was to recover time as an explanatory principle_of reality.
Because of the principle of.simplé location, the notionlof
time was hollow;but by develdping a philosophy of.time which
avo%ded the fallaéy of migplaced cohéreteness and structured
.time around the %undamental principle of nature, the actual
occasion, Whitenead made time a major principle of inter-

‘gpretation. As we have seen, the epochal theory also integrated
Tthe notions of"préhensisn.and actual occasion. Finally, the
phiiBSQphy:of time allowed Whitehead to show the relatiorship

between creativity and process., In Religion in the Making,

- he emphasizes these relationships:

The epochal occasion has two sides. On one side it is a
mode of creativity bringing together the universe.
This side is the occasion as the cause of itself, its

L own creative act .., on the other side the occasion is
) ' the creature. This creature is that one emergent fact .~
f/h‘ " But there are not two.actual entities, the creativity

and the creature. There is only one entity which is
the self-creating creature.

35A. Whitehead, Religion in the Making, pp. 88-89.
Whitehead defined the 'epochal occasion™ as. follows: "The
‘actual temporal world can be analyzed into a multiplicity of
occasions of actualization, These .are’ the primary actual
units of which the temporal world i§~cpmposed. Call each

such occasion as 'epochal occasiow \Ibggxf\i;”fﬁ.
- . . ' . l.

i

------

. -
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‘These epochal occasions are not prone to the danger of the
infinite regress, for they are umified by "self-enjoymens:"

Thus there is also a continuity in time ... This
continuity is an instance of the potentiality which

ig an essential element in the. actual world. The epochs
in the past are what they have been. But if we abstract
from the realized self-enjoyment which is the individual
residuum of each epochal occasion, that occasion,
considered with the abstractions of physics, might

have been subdivided into epochal occasions which
together complete that one occasion ... Thus there is

no continuity of becoming, but there is a becoming

of continuity.-® . i A

In Science and the Modern World, Whitehead first-

developed his theory of becoming. and fluctuated between the

. physicai and‘the non-physical world, claiming atomism in

both, to avoid;infipite régress. Now is creativity atomistic?

- - . ) b “, » - -
What is the relationship. between events and’ creativity? Or

‘again, how does creativity relate to temporality? These

‘questions are important and interdependent, and the answers

given account for some of the. confusion of the epochal theory )

"as it is presented in.Science and the Modern World: Whitehead

+ .
claims that creativity is not atomic. But if creativity is

not atomic, then it can be continuous and thus susceptible
to an infinite regress. This, of course, Whitehead wishes
to avoid. As Hammerschmidt says:

In this context of creativity, events, and patterns,
the problem of becoming concerns the manner in which,
creativity fits into the temporal continuum without
yielding an infinite regress ... There appear to be
only four -alternatives, either creativity is prior in
time to its product, the event, or it is in the same

[
(3

36"Time," p. 64; underlining mine.

LSS
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direction Whitehead wiTl.laﬁer_take.39‘“

138

duration with it - that is, simultaneous with it, or it
is not in time but generates time in successive_and
contiguous epochal intervals, or’it is unreal .37

. El '

Hammer schmidt claims that all these alternatives

are unacceptable and that the arguments are not entirely satis$-

facﬁd}y.--The only move that is left is the one taken in l

Relfgion in the Making and “Time." For after completing

Science and the Modern World, Whitehead seems to have realized-

~&

the incompatibility between creativity and becoming.

In Religion in the Making, he integrates the event and crea-

tivity, and creativity becomes an aspect of a creature in
time. In "Time'" the in£3nite regress is avoided by unifi-

cation ofrthe’bcpasion through "self-enjoyment. " . This allows

whitehead to claim: 'the creativity whereby the actual world

has its character of temporal péssage to novelty,'38

e oY .
Hammerschmidt is ceorrect when he claims that

' .

wniie no solution is found to the problem of becoming in
o . .

Science and the Modern World, we find an indication of the

» The duration is that which is required for the
realization of a pattern in the given event. Thus the

divisibility and ektensiveness is within the given. .’ S

duration. The epochal duration is not realized via
its successive divisible parts, bht is given with

its.parts. 4V 3 : o

38Religion in the Making, p. 85.

39ﬁammerschmidt, Whitehead's Philosophy of Time, p. 28,

40gcience and the Modern World, p. 125.

k4
& .

37Hammerschmidt’, Whitehead's Philosophy of Time, p. 27.
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Given this;oirection, Whioeheao caﬁimake statements i
"Time'" to tne effect that thefe isﬂnoxgontinuity of becbming, -
but that there is a becomlng of contlnulty 41 This is “
achieved by the unity of the occasion and the d1v151b111ty
glven w1th1n its parts Thus  in Rellglon in the Maklng and
in "Tlme " Whlcenead is able to rela ime and creativity.
“*Whitehead's tneory of bechka\epochal time

-, * . A - .
leaves a number of issues unresolved. Some of these issues -

whitehéad fails to address, while bthers are due to the
, - . S - »
incoherence of his writings. Y. - ‘ .

When Whitehead claims. that: time is 'sheer succession

"42 and that natural process requires &

of epochal duration
"duratlon 1nv0lv1ng a deflnlte 1apse of tlme and not ﬁerely
an lnstantaneous moment | 43 he is failing to address the
question of becoming and existence What temporal explanation’

can be given for the COmlng into being of somethlng? v

‘Whitehead should have dealt with this question, but he avoids

it in thls period of his philOSOphical deVelopment His theory

-

will not allow him to accept the answers offered by such

4

phllosophers as lato, Newton, ﬁqulnasf or Ariqutle. Plato seems

to have maintaifed dn explanation of the !'sudden,'" which is

5 \\
l .

; N 1 - . - . -

4lvTime " p. .64, see'alsooquote”of footnote 36,

418c1ence and the Modern WOrld p. 125,

- -« +

431h4d.

p. k24, . -
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outside of time.aa, Whiteheéd cannot accept this move due

to the need‘for a temporal framework for "epochal occasioﬂs"
and the natural process, NoJr does the succession of time
allow for témporal‘holes, as is the case in Plato's theory..
Newton's théery of time as instantaneous appears more |
unacceptable to Whitehead. Neﬁton's positipn seems to lead
to one orftwo conclusions about the naturé of becoming; either
two instants are involved, one for the becoming of the thiﬁg
and one for the existence of the thing with a gap in between
or the whole process ogburs in an instant. This second .
afzgfnativé is, of course, tejected by Whitehead who does not
entertain the onion of the instant. The solutions offered
by Aristotle and Aquinas are not more attractive for if they
were embraced thef would clearly involve a completely ‘
different account of timé, occasibns, and creativity, Hence,
Whitehead is left with the probiem: inf an apple exist in
the blossom of the apple tree? When does day become night and
night become day? When does the man become a corpse, and
when does the past become the present or the present become
the past? These questions are crucial since Whitehead is
trying to construct a philosophy of organism which would ~
maintain constant novelty and emergence. If the prggiems of
becoming and existence are not resolved, there appears to be

no way of explaining the emergence of a novel event.

44plato maintains this doctrine in‘the "“"Parmenides.,"
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The p{gb;im has further ramifications, for how

can Whitehead proceed to justify his doctrine of causal

efficacy? In Symbolism Its Meaning and Effeét, he states

that the relation of eause and effect is "the conformation

:0f the present with the immediate past."45 But how can_the

past, which no longer exists, cause the present, which does
exist? The answer, unfortunately, is.not readily available,
The past cannot be co-present with the present for they would

then be simultaneous, and such a strange doctrine of the past

" and present cannot be entertained. Whitehead unambiguously

‘ rejects the idea that cause and effect are simultaneous in

—

this sense. The doctrine of prehension doks not help either
since for the past occasion to have prehended the present‘and
thereby cause it, we would be compelled to return to the |
simultaneity of past and present, for éhén the past prehends
the present, then the present is obviously simultaneous

with the past. .The converse would avoid the problem of
simhltanéity but would not be much more successful, for if
the present occasion prehends the past as its cause and as

its effect, then the present occurred after the past but how

. the present came to be is in no way explained. This problem

will surface again at other points in Whitehead's philosophy, -

but he does try to address it with the doctrines of causal
efficacy and presentafional immediacy, which are the subjects

of the ensuing chaptef.

45Symbolism Its Meaning and.Effect, p. 46.




succession, he argues for continuity. Are we involved here

. T CHAPTER X
CAUSAL EFFICACY AND PRESENTATIONAL IMMEDIACY

'3 In the lasé.chapter we have séen>how Whitehead
considers time to be atomic, discrete, and successive.l
{is epochal theory of time, while adequate to explain
becoming, does not really explain vime since it fails to
account for contingity. Hence, Whitehead was driven to
develop his thedries of causal efficacy and presentatioénal
immediacy.2 These views not only help to explgin continuity
as diét;nguished and opposed to pure succession but provide
a framework fgr a better understanding of the past, the
present, and the futuge. ‘ ‘

In order to deal with continuity, Whitehead advances

two modes of perception, presentatlonal immediacy and

causal efficacy. While Whltehead malntalns the notion of

lrime or becoming '"is not another continuous process
but is atomic succe331on " Science and the Modern World, p. 126. v
See also "Time,' p. 64, :

“It should be noted that Chappell is attacking
Whitehead's epochal theory of time because it 'is discontinuous
and Chappell fails to mention or even consider these two -
modes of perception. If he had, I believe he would have real-
ized how Whitehead was able to. keep atomic time and still
account for continuity,

192
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in a flagrent contradiction?3 No, for when Whitehead

deals with the atomic aspect of time, he refers to what for

him is the rock bottom element of things, the actual occasion,

’whlch is discrete, unique indivisible, and one. When he

deals w1th continuity, however, he refers to the relation-
ships betw&en actual occaéions, and these relationships i
can be successive as well as continuous. An actual occasion

- does not -exist in isolation for it needs to form a nexus,%

LY

and one way that nexis are formed is by prehension. Prehension,
—

?5 : ' as we hdve already seen,d involves an interpenetratiom of

3 rl

one occasion by another. Hence, it is possible to claim

'l

P that time is in one sense continuous and in another sense

noooeoo- discontinuous as long as we are careful to separate and to -

-

distinguish various aspects of time,.

. o . The context in which Whitehéad presents hi theori -
1 . _ of presentational immediacy and causal efficacy is thi\\\\ijjﬁﬁb,’ﬂ\
. geneqiijggo em of perceptlon in particular, the problem of

. . the meaning of)symbolism and its effect on the human mind
1 . * N,

\ . and nature. Whitehead investigates this problem with an

| : eye to the philosophies of David Hume and Immanuel Kant.
" - A \ s
4

!

3Lee finds the doctrine of discontinuity in the

epochal theory of time incompatible with the doctrine of con-
-_tlnulty in the tM@ry of causal efficacy. See H. Lee, ''Causal
Efficacy and Continuity," Tulane Studies in Philosophy, vol, X,
The Hague: Martinus Nijhoffy I9bI,/p. 03. This author will
attempt to demonscrate. that the épochal theory and causal
efficacy are compatible.

P ——

-~

4See Chatper-on Actual Occasions.

wr e

(_' | e >Sée Chapter on Prehension.
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The empiricists believed that what was presented to the
mind was somethifig simple, whether it be impressions or
sense-perception.b Whitehead found the empiricists' view
. e ? , . X
_naive, for the verified data presented to consciocusness is
to be found in presentational immediacy, which is:
our immediate perception of the contemporary external
world, appearing as an element constitutive of our.
experience. In this appearance the world discloses
itself to be a community of actual things, which are
actual in the same sense as we ‘are. -
The knowledge provided by this mode of perception is spatiéi,B
relational, and independent,9 solid, "vivid, precise, and
barren. It is also to a large extent controllable at will 10

Presentational immediacy is only important to a 'few high-. .

grade organisms,"ll L.

bgee D. Hume, An Enquiry Concerning the Human
Understanding, Chicago: Britannica, Great Books, vol. 35,
pp. 455-457.

7Symbolism Its Meaning and Effect, p. 25,

8'fThe main facts about presentational immediacy
are: (i) that the sense-data involved depend on the percipient
organism and its spatial relations to the perceived organism,
(ii) that the contemporary world is exhibited as extended and
as a plenum of organisms; (iii) that presentational immediacy
is an important factor in the experience of only a few high-
grade organisms and that for the others it is embryonic or
entirely negligible." Symbolism Its Meaning and Effect, p. 27.

) 9"It (preésentational immediacy) expresses how contem-
porary events are relevant to each%other, and yet preserve a,
mutual independence.'" 1Ibid., p. 19; see also p.- l6. '

101pid., p. 27. | :

1l1pid.

>
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( - : Presentational immediacy, thus, presents us with
immediate knowledge of spatial extension, foé when we
perceive, for instance a colored wall, we do not percetve
a disembodied coior or wall but we grasp a spatial extension.

' Spatial relations are considered a "géneric abstraction"g
provided by the sense-data.l? Hence, "These qualities are
the source of our notions of extensiveness and of perspectivity.

. In thei£ relatedness they provide a complete scﬁeme of spatial

nwl3

extension. These qualities are the sense-data of colors,

sounds, taste, etc. "
The importance df knoﬁing spatially extended
things cannot be over—émphasizéd; for without an awareness of
““%i/extension any move to incorporate continuity into Whitehead's
philosophy of orgaﬁism is bound to fail. Yet the immediate
perception of extension.is not in itself satisfactory or
sufficient ;o account for,continuitf. Wﬂ&tehead also needs
to complemenE presentational iﬁmediacy with another mode of

perception which he calls causdl efficacy.

Causal efficacy is 'mothing else than a way of

- 12"Thus the sense-data, such as colours, etc., or
bodily feelings, introduce the extended physical entities into
our experience under perspectives provided by this spatial
scheme. The spatial relations by themselves are gerleric
abstractions. But the perspectives of the sense-data provided
by the spatial relations are the specific relations whereby
the external contemporary things are to this extent part of

ur experience.'" Ibid., p. 26. '

13Bright, Whitehead's Philosophy of PHySics, p. 15.
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thi;king about sense-data, given in presentational immediacy."l4
But the "way of thinking' while dependent on presentational
imﬁediacy can -be distinguished from it. This way involves
a distinct relationship of the past reaching out into the
present. '"Causal efficacy is the hand of the settled past
_in the formation of the present."ld This penetration of the
past into the present is experienced by all organisms,16
in.contrasf to presentational immediacy. Whitehead is not
referring to an experience that exists only in the mind of
the beholder, for the kﬁbwledge acquired through causal efficacy
is_”analyzablé into actual things of the actual world and
into abstract attributes ... which exiress how those other
actual things contribute themselves as components to our
individual experienqe,"17

The theory of causal efficacy is Whitehead's answer
to dume's attack on our perception of the relation between
actual thinés and his substitution of the "presupposition of

'simple occurrence. '"18 As we know, this led Hume to ‘the

lhgymbolism Its Meaning and. Effect, p. 47,
L51bid., p. 39.

Lo, all organisms have experience of causal
efficacy whereby their functioning is conditioned by their
environment.' Ibid., p. 15.

171bid., p. 20.
181hid., p. 45.

-
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theory that time is pure succession,19 an assumption

-according to Whitehead that is also embraced by_Kant.20

Whitehead, on the other hand, believes that if time is
pure‘succession and if things simply ﬁapp then we'are
faced once again with the doctfine of simple'Ibcation.

| | Bright sees the thrust of Whitéhead'g critique
of Hume as follows: ) ‘

Whitehead begins his discussion of causal efficacy

‘with a criticism of Hume ... Presentational immediacy ...

is only a part of our total sense experience, but it is
so much the more obvious and vividypart that Hume
could mistake it for the whole. Hence he denied any
genuine causal connection between things, since such a
connection cannot be justified when you consider sense-
., * data alone. For Whitehead this was an. example of
philosophy's failing in its task of showing that an
abstraction is an abstraction, or of drawing attention
to the elements which have been overlooked. Instead of
allowing that we have a direct perception of causal
efficacy prior to reflection on our experience, both
Hume and Kant considered causal efficacy to be impor-
tatioalinto the data of a .way of thinking about those
" data. ' ' :

The doctrine of causal efficacy is also important
for Whitehead's philosophy of organism since Whitehead
"maintains tha s cosmology is realistic. He also declares
that his philosophical outlook is basically empiriéal. The
perception of céusal efficacy is‘the factor that holds these

two things together."22 1In other words, 'the hands of

.191bid., p. 40.
201pid., p. 45.

21Bright, Whiteheadis Philosophy of Physies, pp. 15-16. -

2216e, "Causal Efficacy and Continuity in Whitehead's
Philosophy," p. 59. AN
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. time." Hence, a past occasion is completed by the prehensﬂmr

198.

-

causal efficacy arise from without u n23

q
. In order to understand Whitehead's understanding, of
the relationship between past and presemnt’, we must consider
for a moment his category of incqmpletenes’s.24
Physical memory is another exemplification of the

category of incompleteness. In occasion B there is a

physical memory of each antecedent occasion, such as A.

Since A is antecedent, B prehends A into itself as

contributing a measure of determinate gompletion
Thus physical memory is causation 2

Hence  Whitehead sees physical memory as causation but his
undérstanding of physical memory is not to be confused with
conscious or present memory. For imstance, if one has ‘the
memory of his fifth birt TIght now, it "is not the memory
of the image of the past'26 byt an image in the‘present.

The physical memory relies on prehension, incompléteness;
causation, and objectification. The last of tHgge, objecti-
fication, accounts for the immortality‘of the past dccaéion,27

and this leads Whitehead to assert the "irreversibility of

£

Y
of the present occasion, which causes some determination of

the present and is objectified into an immortal occasion which

23Symbolism 1ts Meaning and Effect, p. 638.

m\\\\ " 241ncompleteness was touched upon in the chapter
on prehension in this section. ‘ -

25"rime;" pp. 6L-62. ‘
261pid., p. 62. , - | -

1 ..

271pid., pp. 61-62. .
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gives time its irreversible character. ,

Since the past is to some extent the cause of the

présent 6écasion, we must inquire into what way and how it
is the cause of this occasion. Whitehead's evidence to
"demonstrate the causal connection between past and present
is pefhaps seen more clearly in'loﬁer organisms:

A flower turns to the light with much greater certainty
than does a human being, and a stone coniorms to the
conditions set by its external environment with much
greater certainty than does a flower. A dog anticipates
the conformation-of the immediate future to his present
activity with the same certainty as a human being .

But the dog never acts as though the immediate future
were irrelevant to the present ...’ .

Most living creatures, of daytime habits, are more
nervous in the dark, in the absence of the familiar
sense-data. DBut according to Hume, it is the very
familiarity of the sense-data which is required for
causal inference. Thus the sense of unseen effective
presences in the dark is the opposite of what should
happen. :

-

Further illustrations could be supplied by the psychoiogists
but the point is that an explanation of the primacy of
immediate sensation as presentational immediacy in Whitehead‘
or "impression' in Hume are barren for explaining the behavior
of organisms. As ‘Whitehead says:
hd .
In practice we never doubt ‘the fact of the conformation
. of the present to the immediate past. It belongs to the

ultimate texture of experiencef with the same evidence
as does presentational immediacy. The present fact is

283ymbolism Its Meaning and Effect, pp. 49-51.
"The 'veasoning Whitehead iIs using in cthe rirst part of this
quotation is the same as when he deals with the past and the
present. " Here he is claiming that the present influences the
future, and if this can be shown, it adds further credence to
the argument that the past influences the present.

N
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luminously the outcome from its predecessors, one
, quarter of a.second ago. -
e

Whitehead seems to be arguing that if oﬁé accepts common-
sense expefiences to validate one type of perception,

one cannot reject it‘to.justiﬁy.another'mode s perception,
namely causal efficacy.30 Whitehead is really arjuing against
Hume's understanding of caﬁsal efficacy as a "habit of

thought." He is also somewhat more indirectly arguing against
: - b _ .

Kant's advocacy of causal efficacy as a "category of under-

]

standing."” Whitehead believes that both Kant and Hume naiyvely

presuppose, that time is purely successive._?’1 i
...the pure succession (of time) is an abstraction
from the irreversible relationship of settled past to
derivative present. .The notion of pure succession is
analogous to the notion of colour. There is no mere
colour, but always some particular colour such as red
or blue: analogously there is no pure succession, but
always some particular relational ground to which the
terms succeed each other ... we find that pure succession
is an abstraction of the second order, a generic gbstrac-
tionﬁpmitting the temporal character of time ...3:

Note here thé; Whitehead is not claiming that time is in no

291pid., p. 54.° .

30"gume and Kant were ... wrong to suppose that causal
connections were due to conscious thought* on the part of the higher
organisms. Causal experience is really extremely primitive, to be
found at all levels of nature. They failed to see this because
they considered only long-range predictions that do demand complex
reasoning for the discovery of remote causes; but if attention is
_ restricted to very short period of time; it is not easy to deny that
all present fac¢t is 'luminously the outcome' of the sityations a
fraction of a second before and this is quglly true for plants,

0

animals and men." Bright, Whitehead's Philosophy of Physics,
pp. 17-18.

3lgymbolism IES'ﬁEaning and Effect, pp. 50 and 45.
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way succesg%Ye b%t merely that time caﬁnot be‘characte;izqd
as purely suéﬁégsive. Occasigns'of‘events are successive one
upon another.33' "Time in the concrete is the conformation of
state to state."39 To-abstfact merely the successive aspect
and to forget about the’ééts of experience fs a failure to
understand the real nature of time. Time has a successive -
characterisr#g‘but the past successive moments "establish the
_ ~onditions to which that act must conﬁofm”35 in the present. .
'Hence the continuity of time is not deniéd by the
theories of presentational immediacy and causal efficacy.
Whitehead is struggling to develoQ.a "becoming of continuity.’
His nozion of continuity, however, with respect to time, is
still in an embryonic-stage and is incomplete.,  The continuity'
of time is fulfilled in the potentiality of the past occasion
completing the present occasion through éausal efficacy.
Qr in the case of the futufe, it is the anticipation of the
present occasion towards the future. Thus Whitehead's’ theory

of prehension and supersession allows for this type of

continuity. The emphasis here is on the potentiality and

/
331t is interesting to note that while Lee in His
article, ''Causal Efficacy and Continuity in Whitehead's
Philosophy," presents Whitehead's-disclaimer against time as
pure succession, he fails to note that Whitehead does describe
time as .successive but not pure succession. This could, in
part; -explain Lee's confusion about Whitehead's meaning of W
timsj ) '

34Symbolism Its Meaning and Effect, p. 41.

 331pid, |, p. 42, ~
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- then the realization through prehension, supersession:;;;;\

causal efficacy. o - o

Eﬂdxehead's doctrine is unusual to say ‘the least
i~ for gé is-attempting to blend succession and continuity.
The 6ccééions concefﬁed are fundamentally successive iﬁ
their relationships to other occasions, since even when there
.is a conformation of the past in the present each occasion
is still discrete and, in point of fact, the past is
a objectified and made immortal, thefeby distinguishing it froﬁ
- fhe present. . The stress on potentiality is also unusual foriﬁ
the potentiality of one occasion to coﬁform to another
- poccasion might not arise thereby leaving each occasioq
Succeéssive. .
\Tﬁg\difficulties with this thedéry are ﬁumerquq.
The first obviéhs one is whether there is any real continuity
or meérely theféppearancé of continuity. If the continuicy
is merely apparent, Whitehead would be compelled to
transform the very basis of his theories of prehension,
caugal gfficady, and supersession., Whitehead would probably
have none of this. Bﬁt,if the answer is that continuity is
genuine and real, then Whitehead should articulate more-
fully what is meant by succession,-anq sbduld address
-himself to the 'problem of an extended continuum.

.o ‘ "It is obvious that for Whitehead gachoccazfnn is
cca

discrete by itself but can also become part of a new

sion
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-( . either Py béing subsumed totally or in part. The new

. . occasion is totally integrated, indivisible, and discrete,
and'from-a linear perspgcéive; is sucéessive to the other

- | ocPasion, but in a developing sense it is discontinuous.
Whitehead will clearly have_to offer a new definition of
‘succession just as he;attempted.ép develop a new‘ﬁnder—

)f sténding of continuity. -Unfortunagely; Whitehead doeg not

| make this move. He does mot consider the problem of the

~extended continuum, and he does'nﬁt do so until the develop-

ment of his $heor§ of extensive connection in Process .

and Reality. N ) '

A secorid major problem with Whitehead's theory
i) of continuicty ,is his failurg to eﬁplain how it can be
N recognized as such? Finally, the lénguage‘that Whitehead
employs during this period leads to confusion as to what is
being said. |
Before leaving this chapter an undérstanding of
. * what Whitehead means By the future is in order, since we |
}H’; héve already seen his meeﬁing of past and Present. The
= ' futuqe:ié treated by'WbiEgheaq in a similar fashion as the

_ o ‘ ‘ j
. - past, only the reverse. Instead of the present being a

A7l

completion as in the qase\ﬁf its relationship to the past’

the present with respect éo the future is incomplete and
‘mReds to be superseded,

‘e incompleteness of anjactual occasion A means that A
A prehends. in its concretion objectification of occasions
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X, ¥, Z ... which must supersede A but, as in A, have
not the actuality or determinate concretions. Thus the -
objectification of its own supersession belongs to the
real essence of A. A calendar of mext year, and a ‘
railway time-table, render this truth ... Thus the

category.of 1ncompleteness means tgat every occasion
holds in itself its own future.

dammerschmldt, in commenting on Whitehead's meaning ofthe
£

futdre, obgerves correctly: . . o
‘ e L £ €
the development of the future of an actual occasion

. M is the becoming complgte of M }tself, for part of
the essence of M is M's futyre. .

Thus the doctrine of presentational immediacy. and causal
efficacy provide®us with the direction for formulating a .

principle of continuity which accounts for succession and

e -

allows us to formulat " an understanding of past, present,

and future. Thy{s. direction is developed further in

Process and Realidty (1929). o

(

-

36”T1me " p. 6l. —
~ s :
37Hamm rschmidt, Whitehead's Philosophy of Time, p. 84,




CHAPTER XI
CONCLUSION

As 1is readiii appérent, this dissertation has
supported the acceptance of the following argument. . Premise omne:
fne lack of a definite philosophy of time explains why
Wnitehead .had to abandon his }nitial philosophy of nature
(found in the writings from 1915 to 1925) . Premise two:

The writings from 1925 to 1929 mark a transition in Whitehead's
thoughts in which the epochal theory of time revealed the need
for and the direction of his metaphysics (found in the writings
from 1929 to 1947). Conclusion: Whitehead's struggle with
the perceptions, concepts, and problems of time had a signi-
ficant impact on and gave direction to his philosophical |
development.

. ' in providing support for the argument, chapters
two through five provided the proof for premise one. Chapter
tﬁo explained Whitehead‘s‘major hypotheses during this period
(1919-1925) . They were: (a) To develop a philosophy of
nature which is closed to mind; and (b) To develop a phildébphy
of nature wfich is based on the connectiveness‘and‘the inter-

relationship of the fundamental entities in nature, events,

205
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By hypothesis (a) Whitehead means that mind does
not make any important contributions to the content of nature.

To do otherwise Whitehead calls the ''bifurcation of nature.’

Hypothesis (b) is intended as a replacement to the atomistic

and disconnected view of reality presented in classical
mechgnics and latent in relativity.
Chapter three ‘demonstrated how classical mechanics

and felativity bifurcate nature and lead to a disconnected

- account of reality. Whitehead attacked the claimed experiental

reality of the instant, which is so necessary to both of ‘these

theories. He showed that the instant is non-experiental and
abstract. In addition, chapter three provided us with some
of the properties of timé which Whitehead accepted. This
occurred inferentially ffom his attécks‘og Lhe other theories.
The characteristics of time which Whitehead held are: time

is part of nature; it is dynamic; it is in union with space

‘but not identical to space; it involves the transition of

-events and their relationships; it is one directional; it is

not a product of our measuring systems; it is continuous; and
there is real simultaneity.

In chapters four and five 1 have shown that White-

head's attempt to develop a philosophy of nature anchored in

"his two hypotheses failed because he could not explain time

without mind. The method of,extensivé abstraction dealt with

in chapter four is a further attempt by Whitehead to avoid

"2



P

207

the bifurcation of nature and to incorporate the practical

utility of the point and the instant into his philosophy.

Wwhile the method of extensive abstraction incorporates the

utility of the point and the instant into his philosophy, it

also 6pened nature to mind. The bifurcation of nature
occurred because the ‘method of extensive abstraction,required
the'idea of temporal unlimitedness. Yet sense-perception
only reveals finite regions of durations. There is no
sense-perception of temporal unlimitedness. Without the
sense-perception of.témboral unl%mitedness, it can only be
accounted for by mind. Thus Whitehead contradicts his hypothesis
by Bifuncating natare.

The measureﬁent of time and the temporal modes,(the

past, the present, and the future) dealt with in chapter five

»

_ provided further evidence of the collapse of Whitehead's hypo-

theses. Whitehead's approach to the congruence of time is

to base tempbra} measurement on the paséage of nature. This

approach seemslqpnsistent with his hypotheses. However, two
) c

serious difficulties emerge. First, he must depend on memory

to account for the past passage of nature. The second diffi-

culty rests on the distincfion between the meaning of'the

passage of nature and the pagsage of t ght, The introduction

of memory is a problem because Whitghead's account of memory

is brief and fails to account for sépse-perception. Indeed,

there is a great deal of evidence to support the claim that

.
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memory is a subjective operation 6f the mind. This claim

and evidence coupled with Whitehead's failure to account

for memory in terms of sense-perception make the expladapio
of nature open to mind. The problem of distinguishing
between.the passage of nature and the passage of thouéht is
troublesome because Whitehead's position is not very distinct;
de seems to be arguing that there is a distinction. Yet, if
he excludes the passage of thought from the passage of ﬁature,
then there is a radical dualism between mina and nature.
The result is the dualism that he is trying Eo overcome :an&
his interconnected philosophy is doomed. If Whltehead accepts
the passage of thought as part of the passage of nature, which
he seems to do, there are two problems. First, the temporal
passage of 'thought is quite distinct from the temporal passage
of nature in that the passage of tnought is without any spatlal
extension while the passage of nature involves spatlal extensxon
He cannot account.for‘the complete absence of spatial extension
in the Eemporal passage of thought. Secondly, the temporél
awareness of thoughts (images, ideas and concepts) seems to

be quite different from our perceptions in nature In our
daydreams we can experlence the unllmltedness of time, and

yet the natural passage is very finite. 1In dreams the mental
perceptlon of days occurs in seconds. When éne is bored, the

psychological perception is different from when one is

enjoying oneself. OQur temporal perceptions when dealing with/ ™

the passage of thought mark them as part of mind not nature.

+

A



and the future also indicated the bifurcation of nature within

. The extremes referred to are the past and the future. Each

frue, then the.present is highly subjective ang_ggpeﬂaen upon -

'of nature closed to mind. This results in Whitehead's abandon-

209 .

Thus to put the passage of thought into the passage of nature

results in the bifurcation of nature,

Whitehead's analysis of the past, the present, *

his philosophy. Having rejected the possibility of an instan-
taneous present, Whitehead descrlbes the present in terms
reminiscent of Bergson: "The present 15 a wavering breadth

of boundary between the two extremes."l. While poetically

satisfying, this statement's content is unconvincing.” A
present is individual for each “of us. The present, in one
respect, is the whole life of an organism with the past being

a sub-set of the_present when the mind chooses. If this 15 /;//ffﬁ

the mind. The result is a bifurcating of nature. Whitehead's

description of the future as “anticipation" also brings in

mind hecause it requires'recognit{on of the present and the
desire o; feellng for elther the -continuancé of the phenomena

or a change. Either way nature becomes open to mlnd To account
for the temporal modes Whltehead must and doeg"make mind a
partner in our understandlng of nature,

The overall result in this perled is that Whitehead

failed to account for time within the confines of .the limits

'LThe Concept of Natureg p. 69.

XY
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ment of the criterion of bifurcation of nature and necessitates
the development of a metaphysical philosophy that'éccounts for
both nature and mind. To study Whitehead's metaphysical roots
we:eﬂaminéd the writings from 1925 to 1929,

‘ Premise two is that the writings from 1925 to 1929
mark a transition in Whitehead's thoughts in which the epochal’
theory ofqtime reveglsrthe need for and the direction of his.
metaphysics. Chapters six through ten provided the proof for
premise two. - Chapter six contained Whitehead's major_hypothesis
during thf%ipériod. This hypothesis is to integrate the
logico-ﬁathematicél position presented in the Principia
. Mathematica with éhe aesthetic and poetic intuitioné, so \
beautifully represented in the poetry‘pf Wordsworth and the
other Romantic poets. Chapter six‘also showed how Whitehead
expandéd the meaning of his concrete entities, the actual
" occasion or event, to include the mental pole along with the
physical pole. In additioﬁ, the chapter shows héw the actual
occasions need a temporal matrix to allow for the interconnection
of khe atomic occasions.' As I have shown, Whitehead's emphasis
on the atomiéﬁnature.of the actyal occasion is not an abandonment
of his criticism of materialistié atomism. Instead he j
offering a new relational philosophy of qualitative atomism
based on the epochal theory of time (chapter nine) and prehension
of occasions (chapter eight) that replaces the discrete

‘atomisms of materialism.
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Ty The rejection of the materialistic atomism is only
one Af the important aspects contained in chapter seven, the
i .
denié} of simple location. As I have shown, this chapter is
s \
cruciél for an understanding of Whitehead's philosophy during

thig)1925-1929 period because he demonstrates the need for an

alter%ative relatioenal philosophy, of which the epochal theory

of tiﬁe\(chapter nine) and(prehension (chapter eight) are the

<
focus., 1In addition, this cﬁépter shows how Whitehead maintains
and sharpens his criticism of Newton, Einstein and Kant, which
was developed in the earlier 1915 to 1925 period,‘withOut.the

constraints of "bifurcation of nature." The denial of simple

location effectively criticizes the concept of the instant

and- the definition of time in terms of pure succession. This
chapter also demonstrates that induction is a viable source

of knowledge by showing tha? the doctrine of simple location
destroys induction, thus preserving sense-perception as a
legitimate source for philosophicdl investigation. While this
chapter is effective in its criticism, Whitehead must still
develop a relational philosophy. He does this@ﬁy-accounting
for the interconnection cf atomic occasionsfay prehensive unity.

It is by prehension (chapter eight) and the epochal

theory of time (chapter nine) that Whitehead'hoped.to verify

his hypothesis. Prehension reveals Whitehead's attempt to
provide a method and a process by which atomic occasions become

unified. As I have shown, prehension is a direct result of

' the denial of simple location. Whitehedd's presentation of
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p:ehénsion is obfusgated by his terminology. waever, I have
snown that it is al incomplete‘aﬁe.to the lack of a philosophy
of time to_provide éﬁe‘temporal matrix for ‘the unity of
occasions. Whitehead's phiiosophy of time which is his andlysis

of- the dynamics of becoming is' the subject matter of the next .

« » chapter, the epochal theory of time and is intended to provide
, o ,

the temporal matrix for prehension, . _

The doctrine of prehension and.the dehial of simple -
location point the way for Whitehead's epochal tﬁéory of time,
which is the substance of his relétiohal philoggﬁhy. Not only
does Ehe epochal theory of time represent Whitehead's alter-
native relational -philosophy, but it alsc demonstrates the
major difficulties in Whitehead's philosophj of time during
this périod; The epochal theory of time is éhe.foundation
of \WHitehead's theory of becoming. . Ho% one occasion ceases prs
to be, or how an occasion Eomes*to be, or how occasiong come |
to be unified with other occasions are cfucial questions for ——’~:>
any relational philosophy. Indeed, Whitehead should be applauded
for addreésing these issues because he is one of only a few .
phildsophers who have dealt directly with these questions .

The strgking aspect of the epochal theory of time.
is its advocacy of discontinuity, in contrast to the continuity
argued for in the first period of writings (1915-1925), Time is X}(
the "sheer. succession of epocﬁ;l durations,” and that natur;l

process requires a '"duration.involving a definite lapse of
]
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(' time, and not merely an instantaneous moment."2 As

shown' it was the problem of explaining the process;

are unique and novel that forced a discontinuous

expléﬁation. The continuum theories.of Aristo,
Maxwell, and Einstein all lead to an infinité/regress in
accounting for becoming. The continuum theory. is so dependent
upon the interpenetration of occasions Fhat Ehe~pniquehess
oflan ;ntity is explained in terms of the enti£§ énd the .
penetrating entities, ;nd‘not in termé of the uniquehess and
- novelty of the entity-itself. To avoid.these aspects of ‘
" continuity, Whitehéad-claims that the process of becoming 1is
discontinuoys. This claim is not an abandonment of the inter-
connectedness of reality but a means for preserving the identity
of the occasion aﬁd the process of becoming within-a
relat;onaL-ﬁﬁilosophy. The theory Whitehead usés to -account
for giséontinuity is modeled.after quantum mechanics. White-
. head's epochs of duration are not instants but fields, patterns
or "a vibratory ebb and flow of an unﬂeriying-energy, or
\\ activity."3 Quantum mechanics explains the pattern in terms
of electrons and other sub-atomic entities. Whiteﬁead explains
_the pattern in terms of occasions and adds the quality of

Nd.,

endurance, by which he means the repetition of the patterns™

-«

25cience and the Modern World, p. 125.

31bid., p. 35.
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The failure to account for the
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of successive occadsions. Thus time is the succession of

these patterns or eppchs in duration. The theory preserves
the uniqueness of occagions and places time as an essential
ingredient in reality, t it failed to explain becoming.
It merely described it, amN it failed to explain the inter-
our perception of continuity.
coming of .occasions is signi-

ficant because Whitehead was presen eory of becoming.

His theory does not account for the situation when a human

e

being ceases to be a human being and becomes a corpse. What °
the epochal theory of time does do is reveal thg.pécessity
for a metaphysics-of becoming, a metaphysics whch Whitehead -

does develop iF Process and Reality. This verifies part of

premise two that the epochal theory of time prevides the
direction to-his metaphysics. The problem of interconnectivenesé
is very serious. Whitehead's hypothesis is to provide a philo-_
sophy that is integrated, yet the epochal theory of time ogly
provides the appear&ncé of interconnectiveness énd not its
reality. The interconnectiveﬁeés Ehat emerges from the epochal
theory of time is similar to what occurs when one watches

a movie, The picture on the screéﬁ appears continﬁous and
interconnected, but in reality, the picturé is a movement of
successive discrete frames, The continuity is imposed'byieither

the process or by the mind. Neither answer is satisfactory’

for preserving the real interconnectivehess because Whitehead

L
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does mot have a process in which to anchor the successiveﬂess.
The appeal to mind is completely unsatisfactory because the
sense-perception of continuity becomes an.illﬁsion.. The result X
is that once again Whitehead must develop an answer within

the context of a full-fledged metaphysics. He does and this

is part of the verification of premise two. A further ramifi-
cation of the problem of continuity is the relationship between
the past and the present., The eéochal theory of timeiféils

to explain when the present becomes the past. Thug‘thé‘problems
of continuity versus. discontinyity remain unresolveg;ip the

epochal theory of time though Whitehead tries to resolve some

- of these problems with his notions of causal efficacy and

presentationél immediacy (chapter ten) .

N

Causal efficacy and presentational immediacy failed

_to resolve ﬁhe.groblems of continuity but they do provide the
' direction that'Whitehead will use in his metaphysics., This ~

"direction is that the continuity of time is fulfilled in the

potentiality of the past occasion through causal efficacy; ot

in the case of the future, it is the anticipation of the present

-

occasion towards the future! Tﬁﬁg'the theory of prehension

.

and the epochal theof& of time will be wedded to a view of .
potentiality. Potentiélity plus modifications in prehension

and the epochal’theory of time are presented in Process and
Reality (1929) and will help to resolve this problem. Thus the.
failure ’s'oae of degrees and must wait for its resolution

within €he context of a metaphysics. This problem also demon-

- —a %
T s e £ AT e )
.
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strates the validity of.premise two ,

The>resul; of this dissertation is the conclusion
that Whitehead's struggle with the perceptions, concepts,
and problems of time'héd a significant impact on and gave
direction to his philosophg§cal dévelopment.

This dissertation demonstrated the importance of

-
time in the development of Whitehead's philosophy. In addit?%P,

the dissertation revealed that Whitehead's philgsophy ofy time
was’distinctly différent from the two major views A ime
notably the mathematical view and the Bergsonian view., It is

my contentiog that Whitehead's philosophy of time is a viable

alternatiGE)to the .other philosophies of time; in part because

Whitehead's view is a synthesis of the two major views, and
j"\. .

in part becaduse his philosophy can explain aspects of time
that the other views cannot,
‘Whitehead's phrloagphy of time is a synthesis of

the two major theorles in the follow1ng ways. In contrast

more than a quantitative tefm. Indeed, he has shown that time

system based on the+utility of the time measurement, as the

physicists seem to claim. In contrast ko Bergson's views
of time, Whitehead has demonstrated that many of the rational,

conceptual and scientific statements on time can be part of a

_ N

(N f



. the viability of Whitehead's .time in contrast to the mathe-

‘matical notion of time. Thus I will detail those experiences

. Whitehead can. These are: the psychological.perceptions of

‘with as man,igoncepts of time as there are great thinkers, who

" have dealt with time, are negative aspects_of the importance

bl

Paris: Presses Universitaire de France, L1963, pp.

for temporal phenomena and experiences that the mathematical

'strong and convincing arguments that children perceive and o4
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philosophy based on process, creativity, and novelty.

A

Whitehead's philosophy of time can also account’ oo

account cannot. . This point is crucial to a demonstration of

—_— e

and accounts that the mathematical theory cannot explain but®
timé (both shbjecti?e and objective) ; tﬂe temporal perceptions ‘ )
of'aﬁimals; the crpssLéultural accounts of. time; and the N !
becoming and céasing to be of an gntity! . ’ - :
-dur psychological perceptions ijtime.are indeed

The diversg-usages of time in_oiE\Janguage systems !

-

is replete

important.

and the fact that the history of Western though

e

o :
of 4&& psychological perception of time. However, there are .
numerous positive approaches. Psychologists, such as Piaget,4

in their studiesson children's perception of time, present =

experience "lived time," and that they learn the precepts of

mathematical time. The perception of lived time.is demonsE%ated

-

w 4J. Piaget, Le Developpement_de la notion de temps
chez 1l'enfant, Parf??‘Rresses Universitaire de France, L946 .
See also J, Piaget, Trdite de Psychologie Experimentale, vol, 1, |
L4b-149, -

&
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by the child's experiénces of waiting shorter or longer perlods
for the fulfillment of their deSLres This is seen even in

an infant's impatience for a bottle when it is.hungry as opposed
to the infant's behaVviag whenllt 1; contentedﬁ The measured
time is the same but the child's behavior reveals that it is
taking too long. Adults experience aﬁd evidence similar
phenomenal behavior. We all experience the -phenomena of an
enjoyable weekend which passes too quickly while a boring or
anxious experience passes very slowly. We also experience

the unlimitedness of time in eaydreams! or dreams which can
eover hours, days, weeks or years in enly a few measured
minutes on our clocks. Piaget has shown that our conceptual
perceptions of tiqe'ére bound te a developmental process which
indicates that our perceptions of time vefy13$cording to the
physical and psychological development of the indiéidual.

The mathematical accdqnt-cannot explain "lived time." Yet 1f°
the mathematicians deny it, then they are rejecting at least
one very important aspect of time. Indeed, if the song writer

of "Young at Heart" i1s correct, you are as young as you feel.

Because time is an integral part of the process of nature

_Whitehead can account for "lived time. ' .

The psychological perception of time also reveals

the "physically" impossible perception of timelessness. This

3 and experienced, according to

A

. % '
5C. Jung, "Introduction,” The, Tibetan Book of the

Great Liberation, by W.Y. Evans-Wentz, Oxford: Oxford University
Press, 1954, see pp. xlvi, lix.

-
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! .
the claimed reports, of mystics such as John of the Cross.

In these cases the maghematical account of time is meaningless.

Yet an empiriciﬁp,eflhetaphysician must account for this
phenomenon or call them lies. P

The temporal perception of animals is also revealing.

There is no empirical evidence that animals quantitatively

measure time. Yet there is evidence of temporal perception in

animals. This perception seems to be based on the rhythm or

process of nature in accordance with the bioclogical rhythm of

the individual organism. Indeed, it appears that some animals'

tempor&l perceptions are unrelated to environmental impactkv
According to Willowby,6 barn owls which have been subjected
to abnormal patterns of light and darkness do-not return to

their original“}étterns at ;hé conclusion of the éxperimental

period. While not conclusive, the inference Willowby drew was

. tHat while the owls usually respond to the environmental

stimﬁius (lightness and darkness), there are also -individual
rhythms that -appear to be énvironmentally unrelated. The con-
clusion is that animals experience time.- The mathematical
perception of time.cannot account for this.

" The mathematical account of time seems to be a

ﬁeéuliarly European concept. The Indians have a static

I

6Ernest Willowby, unpubliéhed research on barn owls,

.
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notion of fime; the Australian aborigines hold time to be

.

timeless; the Sioux viewed time as a being; the Japanese view
time as a process, a process in nature: and the Chinese view

time as a real phenomena involving the feeling of¥ continuous *™
-

——

durations., These views on time should not and cannot

be dismissed. They must and should be acounted for.

-

Finally the mathematical perception fails to
account for time in the process of an entity coming into
being and ceasing to be. Both of these processes are real
and shouid be accounted for -in terms of'time. When dogs .

a human being become non-human? -At what time does something

v

.come into beihg? "These and similar questions are not discussed

in the mathematical account of time.' If tKe mathematicalsz

-

account is the only true account then do these other acg}vities
occur outside of time?

by

" The extreme alternative theory to the mathematical

onian theory, Bergson's philosophy

notion of time is the derg

would have little difficu ty with most of the problems discussed
. . above. Indeed, both Pifaget and Juné studied and used
Bergson's thoughts'in-their theories. Mao Tse Tung claimed
that éergson expressed his civilization's perceptions on time. -
But Bergson{s philosophy ié anti-rational and becomes aﬁti-
scientific, Intellect is only good for the practical world.
Thé}result is that Bergsbn fails to understand the creativigi;

.

.

»
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novelty, and beauty of the mathematieal alternative. _
The worth of Whitehead's ‘approach is that He is

willing to synthesize both extremés and chart a course ..

between them. Lndeed, a complete philos®phy of time

mu;t account fer the mathematical account and the psycho-~

logical account of time. I believeé that Whiteheadfe -

relational philosophy is a viable and important contribUEidh

Lo our knowledge of time. Also, I-believe ‘that time

is essential to our uederstanding of Whiiehead's

philosophical development.
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\ THE DEVELOPMENT AND THE IMPACT OF ALFRED NORTH WHITEHEAD'S
‘ PHILOSOPHY OF TIME, 1913 to 1929
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A

The purpose-oftthis dissertation ié to'prqve the féllowing
argument, Preﬁise one is that the lack of a definite philosophy |
of time explained why Whitehead had to abandon his initial philo- -
sophy of natu?e which is found in the writings from 1919 to 1325,

Premise two is that the writings from 1925 to 1929 mark a transition

in Whitehead's thoughts in which the epochal theory of time reveals

wpr

the neeéd for and>the4direction of his metéphysicé, whigh is found ‘
in the writings from 1929 to 1947. The concluéipn is that White-. -
hg§d's struggle with the perceptions, concepts and problems'df
' {jﬁme had_a.significant impact on and gave direction to his
philosdﬁhical development.“ | : |
By examining the problems, thé”fentétive solutions, and
- the process which Whitehead followed in attempting to integrate
time into hisighilosophy, I plan to prove.my argumenﬁ and to show
Whitehead's conceptual triumphs, shortcbmingé, éndrthe'necessity'
for Process and Reality in 1929; To this end, chapters two
through five deal with the writings.ffom 1915 to }925_and‘afe.
s;ructured~to'supyort the truth of the first ﬁrémise of .my
argument . This i; done by showing that'Whitehead's.method of
extensive abstraction, his céngruence of time, and his account

) of the_tempéralﬂmodes (the past, the present, and the future) ..
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bifurcate nature. Thus Wﬁitehead's original fundamental premise
. was destroyed, and he was: forced to develop a new approach

.Chapters 51x through ten analyze this new approach as presented

lnxtﬂﬁ\ﬁ‘ltlngs from 1925 through 1929 and demonstrate the truth
of the second premise of my argument. This is accomplished by
showing the necessity for-the epochal theory of time; and the
problems the theory has without a complete metaphysical system
to support it. My conclusion integrates the chapters and
premiaES to provide the proof of'my\argument and‘support-gy'

contention qhat Whitehead's philosophy of time offeks a viable

alternatlve to today's dominant c'pstructs of tlme
(AL






