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ADS'l2ACT. 

Tl:is <::or\: is an cx?loro.tion o: tl--:.e iden o_f time tr-::-.. vel in 

relo.tion to ;:ener.nl theories of tine. It is nei the.!' '-1 defence no:"' 

a repudiation of time t:"'O.Yel, but seel-::s to find ultinate grounds fo:c ... 

the plausibility of the idea. Consequently it atter:1pts to set u~ tl-:-:; 

concept of ti;:1e travel as securely as possible, ~-nd does so by 

emphasising that trn.vel he.s ulti::1ately an analo;3ical sense. 

Having thus establis:1eci tine trr-~vel vri thout the supposition 

of any .::;ener2l theory of time, the ·.1ork goes on to consider genernl 

theories of time in order to locate the idea of tir:1e travel 1·'Ji thin 

then. 

Of special interest is the theory of space-ti::1e, vrhich is 

er.1inently sui ted to the ideo. of tir;1e travel. ~ly concern there is 

not hov1ever 1:ri th the establishment of ti~e travel, but rather wi t~i. 

the conflict betvreen the philosophy of space-tine and the philosop,1y 

which bnses the theory of time on t~e nature of the hur:1an e::perience 

of it. 7he charrtcter of the opposition beb·'lecn these pi1ilosonhies 

renders then complemcntary,a..nd consequently one or other should be 

capable of excluding time travel. 

The conclusion is that the plausibility of ti:ne travel rests 

on tl:e fact thnt neither of these philosophies is capable of exclu,~in~ 

tif.le tra.vel on general metaphysical or episte:-:-:ologicnl grounds. 

In finishing the wor1: discusses the facts 3.nd logic of hu.ma:-1 

power and knowledge, and points to the possible existence of a genero.l 

epister.~ological principle the lac:<: of which is the reason for the 

survival of time travel. 
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SECTION ONE. 

AH EY.POSITIOH OF TI:-:E TRAVEL. 



1, 

CHJ\.PTER OU~ • 

A SUicVEY OF T:'iE LITEP.A'l'U:':E, 

One o:f the r:1ost eccentric topics of modern speculative thougf1t is 

time travel, for its paradoxes and curiosities delight the vn-i ters of 

science fiction. Consequently, time travel appears as hardly v1orthy of 

philosophical investigation. Nevertheless, an amount of effort and 

ingenuity has in recent years been expended by philosophers on the idea, 

partly no doubt because some of them are in love with speculative fiction, 

but also for a much more substantial reason, for ICurt GOdel, of mathemnticCtl 

notoriety, found in 1947 that there is a solution of the fundamental equations 

of relativistic cosmology that could only be interPreted as permitting 

time travel. Time travel became respec~able intellectual business. 

\ 1lhat then is time travel, and v:hat is its importance as an idea? 

The first question can, I thiruc be answered without too much difficulty, 

though not as easily as some suppose, but the second is much more 

troublesone, and eonstitutes the main business of this thesis. 

The first and most basic point to be ~ade about tiQe tr~vel is 

that it is a concept that is introduced by analogy with ordinary spatiGl 

travel. It cannot therefore be dismissed by pointing out that the ane.lo[;y 

is incomplete, nor C8.n it be dismissed by shovring that time travel abuses 

the 1o~~ical grarm:1nr of the language of tine or: travel. An"J.logies are 

permitted to do such things, althout:;h they have the corresponding 

weal:nesses as 1.·1ell, for they cannot a.ppropriate unquestioningly all the 

structure and apparatus of their correln.tives. .i.part from t:1e exact nnture 

and linits of an analogy, it is nornally dralJffi within a definite 

conceptual frn.:Je\·;orl::: and vlith definite purposes in mind. These natters 

concerninr, time travel as nn analogy will be trented of in chapter two. 

The reason for this deferral is that it will be useful to first 

of :1.ll conduct a brief survey of the literature on time travel, a survey 

which is intentionally far fran co~plete, but is, I hope, representative. 

The nuruose of this survey is to set the scene for time travel, to show 

the vnriety of contexts within which it occurs, some contexts being 

desi.zned to fnvour it, others to discredit it. I.Iany of the authors quoted 

tiill not tre8.t of time tr::tvel as of an <1nalogy, but uill rather trec.t it 

as o deduction from other concepts, 't'lhich tends to obscure the truth. 



I hn.ve or,:;aniscd the survey into three sections intended to 

represent r-our;illy the dio.lectical developnent of the ide~1. I begin '1'li ::h 

the arguMents for time travel, proceed to those agninst, and then descri~c 

nn exer:1plary case in defence of it. I hope that as a result certain ther:~cs 

will begin to coalesce. 

THE l\RGU.TENTS FOR 

H. G, W..lls 

\•Jells is the original writer on time travel, and his eA-position 

of it is the one which has most captured the popular i~agination. FroM 

hir:1 spring directly J. '.'!. Dunne, the later fiction \'lri ters, and such 

proponents of time travel among philosophers as f·Ieiland nnd Lewis, who 

will be mentioned later on. Further, it is to the notion as put forward by 

1.'/ells that the critic isms of philosophers such as l','illians and Snart nre 

directed. Consequently I reproduce here much of the first ch3.pter of 

The Tir:1e 7-hchine , in \'lhich the case for tiJ7le travel is put. 
1 Clearly, 1 the Time Traveller proceeded, Jany real body must 

have extension in four directions: it must have Length, Breadth, 
Thickness, and - O~tion. But through a natural infirrrrity 
of the flesh, which I will explain to you in a ~oment, we 
incline to overlook this fact. There are really four di~ensions, 
three which we call the three planes of Space, and a fourth, 
Time. There is, however, a tendency to draw an unreal 
distinction between the forQer three dinensions Jnd the 
latter, because it happens that our consciousness moves 
intermittently in one direction along the latter from the 
beginning to the end of our lives.• 

* 
1 Now, it is very remar!~able that this is so extensively 

overlooked,' continued the Time Traveller, with a slight 
accession of cheerfulness, 'Really this is what is meant by 
the Fourth Dimension, though some people who talk about the 
Fourth Dimension do not know they mean it. It is only another 
way of loo::ing at Time. There is no difference bet~een Ti~e 
and any of the three dimensions of Space except that our 
consciousness moves along it. But some foolish people have 
got hold of the wrong side of that idea. Vou have all heard 
what they have to say about this Fourth Dimension?• 

* 
1 Welt, I do riot mind telling you I have been at work upon 

this geometry of Four Dimensions for sane time. Sane of o~ 
results are curious. For instance, here is a portrait of a 
man ot eight years old, another at fifteen, another at 
seventeen, another at twenty-three, and so on. ~11 these 
evidently sections, as it were, Three-Dimensional 
reprP.sentations of his Four-Dimensioned being, which is a fixed 
"nd unalterable thing.' 



'Scientific people,' proceeded the Ti8e Trnveller, after 
the pause required for the proper assi8ilGtion of this, 'kno~ 

very well that Time is only a kind of Space. Here is a popular 
scientific diagram, a weather record. This line I trace with 
my finger sho~s the movement of the baro~eter. VesterdHy it 
was so high, yesterday night it fell, then this morning it 
rose again, and so gently upward to here. Surely the mercury 
did not trace this line in· any of the dimensions of Space 
generally recognized? But certainly it traced such a line, 
and that line, therefore, we must conclude was along the Time­
Dimension.' 

'But, 1 sa'id the l:ledical :Jan, staring hard at a coal in the 
fire,'if Time is really only a fourth dimension of Space, ~h~ 
is it, and why has it always been, regarded as something 
different? And why cannot we move about in Time as we move 
about in the other dimensions of Space?' 

The Time Traveller smiled. 'Are you so sure we can ~ave 
freely in Space? Right and left l!.le can go, backward and 
forward freely enough, and men always have done so. I admit 
we move freely in two dimensions. But how about up and down? 
Gravitation lioits us there.' 

'Not exactly, 1 said the medical ;;]an. 'There are balloons.' 
'But before the balloons, save for spas~odic jumping and 

the inequalities of the surface, man had no freedon of 
vertical movement.• 

'Still they could move a little up and down', said the 
f11edica1 man. 

'Easier, far easier down than up.• 
'And ~au cannot move at all in Tine, you cannot get away 

from the present monent.' 
·~y dear sir, that is just where you are wrong. That is just 

where the whole world has gone wrong. ~e are always getting 
away from the present moment. Our mental existences, which 
are i~material and have no dimensions, are passing along thQ 
Time-OiQension with a uniform velocity from the cradle to the 
grave. Just as we should travel down if we began our existence 
fifty miles above the earth.1 s surface .. ' (1) 

3, 

Ti~:1e l~'e can expect nothing but sophistry in the account by \*!ell 

Traveller, for the author himself has said, particularly in discussing 

Dunne's work, that it was not to be tal:en seriously (2). Its literary 

purpose was to introduce a form of eye-1·ri tness prophecy into fiction, and 

this it did enormously successfully. Despite the apparent frivolity, 

however, there is for many people something very attractive in the vieH o:Z 

time described by Vlells. 

Note first of nll that the sections I have quoted proceecl by 2nslo.l.?;Y, 

albeit covertly so. \•Je are invited to dr:n•; an8.loey bet;·;een sp::ttial 

( 1) 
(2) 

Th2 Tine Gachine, H.G. [Jells, first published 1395. 
r.- ' .,.... • .1- ,,T•t• T' c • ..:. !.n r.xpcrlnen~.- ,'1l ~1 lne, J.~·!. :Junne, ?:3.ber 8.: Faber, London, 1~3,J, 

p. 211 (rirGt Ed. 1927.). 



cross-sections and n series of photogrctnhs as a temporal cross-section. 

Sir:;ila!"ly vie are invited to compare life to notion. !\dmi ttedly 1-'Jells' 

Traveller boldly asserts these analosies to be exact truths, but that 

must be reearded as artistic license. As the traveller tells it, the 

introduction of time travel is in five stages. 

1. A discussion of four dimensional sp2.tial geometry. 

2. A proof that time is a dimension of the extension of 

belies and therefore the fourth dimension of space. 

3. A description of our consciousnesses as moving at various 

rates through time. 

4. An assertion that this motion is constrained as a 

matter of physical law not of logical or conceptual 

necessity. 

5. The production of a machine which, purportedly, travels 
. ~· ln vlme. 

Clearly enoug!-1 nothing up to 4. prepares for 5. ~:Jells can get awcy 

with a great deal because hisap~roach is, as I have pointed out, that 

of disguised analogy, and one may accept much of the argu~ent as a 

kind of extended metaphor. If -=.·te to.ke him literally, e.s he invites, 

then we run into problems, for no\,Jhere has an argument been given to 

justify material time travel, though the conclusion of 'mental' time 

travel is a possiblility. ',ife therefore have the choice of interpreting 

the argument as establishing only the possibility of the 'travel' 

through tioe of consciousness, or as really an argument about 

the possibility of bodily transport through time. In this latter cose 

we get the 'time travel' argument as follo\·Is: 

1. Time is a dimension of extension, and is therefore 

spatial. 

2. Objects, especially people, do move through time. 

3. This movement is constrained only by physical la\lf. 

\'.'ells has relied, sophistically, on the normal identification o!' 

consciousness v..ri th a material body, namely a person. Of course this 

is not condemn~tion of \•Jells, for he is eT:lploying artistic license. 

note that the \•Jells' presen~ation of tiJ':"le trnvel does not 

require th-:;.t the pnst be chan~c8.ble, or rnther is not intended to 

require this. The Tine Traveller s~ys, of a series of port~~its 

of ~ n2n at different ases: 

4. 



1 ~11 these ~re ev~dently 1 sections, as it were, Three­
Dimensionul represent2tions of his Four-Oi~ensionul being, 
which is a fixed and i~~utable thing.' (1) 

This point is discussed fu~ther in the second chapter of 7he Ti~e 

;,;::;.chine \•Jhere it is asserted thn.t a ~n.chine 'Nhic!-1 trnvelled into the 

p.:..st w.:-ts in fn.ct there at in::ernedi:J.te e::1rlier tiwes, even thour;h it 

cannot be perceived at those ti8es. 

J. i'l. Imrme 

Dunne is a curious writer who enjoyed sor:1e popularity in the 

thirties and forties. His book:s are a mixture of amteur science and 

philosophy with a flavour of the occult. Despite the eccentricity of 

his work it hn.s its significance for the notion of tiMe travel. 

Dunne's notivation is t'Jmfold: he wishes to provide a theory 

A.dequate to the (for him proven) facts of nppetrent precognition; and 

he wishes to characterise ter:1porc..l notion. 

Dunne's theory, which he cD.lls 'Serialism' is developed 

primnrily in two books l\.n Experiment with Tine o.nd The Serial 

Universe. I shall only tre2t of these insofar ns they are relevant 

to my topic. 

Serialism asserts that the notions of time, of an observer 

and of reality all involve an infinite re~ress, and that such regress 

is not vicious. In An Experinent with Tir:le Dunne begins by 

demonstrating the regress of time. 

If, be,Gins Dunne, 1·1e examine the ideas on ti;-;te of t:-te :nnn in 

the street ':Je :ind two implicit aspects: thG.t tir.tc is a continuur;l of 

extensions; and thn.t we and other things :nove throue:1 time. 

'All the practical, everyday questions he asks 
himself regarding Time are questions e~bodying 
~he assumptions that Time has length, that states 
of the physical world are positioned along that 
length, und that he experiences these ~vents in 
succession' (2) 

.\ccording to Dunne the idea of the suscession of present noments 

implies the no"'cion of the present, and this i::tplies that time i.s a 

continuun. ;:oreovcr notion through tine inplics o.. further independc:tt 

tiwe which is the Uleasurc .C' '1....' OJ. l:;1.Ll.S r.:otion • No·:; Dunne J.sscrts t!1~. t 

the succession of !)resent nor.1ents is esscnti:1l to "cine. Thus his 

(1) Chepter l 
(2) ~n Ex~eri~cnt with Time

1
pp 1?5-6 

5. 



6. 

-::-_r_~r::ent d-evelops n re_c;;:::'css. On the b::>.::>is of this ~'er,ress Dunne -._sserts 

three 'lat·:s' : 

1. Every Ti~e-travelling field of presentat~on is 
contained within a field one dimension larger, 
travelling in another di~ension of Time, the larger 
field covering events which are 11 past" and 11 future" 
as well as ''present'', to the snaller field. 

2. The serialism of the fields of presentation 
involves the existence of a serial observer. In this 
respect every t~me-travell~ng f~eld ~s the f~eld 
apparent to a similarly travelling and similarly 
dimensio~ed observer. Observation by any such 
observer is observation by all observers pertaining 
to the dimensionally larger fields. 
3. The focus of attention in any field has the 
same number of di~ensions as has that field, and is a 
di~ens~onal centre of the foci of attention in all the 
h~gher fields. (1) 

The peculiar te~poral overview here suggested is evidently 

perfect for believers in reincarnation and 'plGnes of existence' and 

such like. It is to such people that Dunne's theory ~ainly appeals. 

Dunne's vie1•r also goes some way to explain such otherwise odd fiction 

as f\..E. Van Vogt's Book of Pt:tth or ., Hoorcock's The Eternal ... 
Chamnion where the idea of a person with filultiple personalities 

who have temporally r,lixed up experiences is used, which is understood 

as me:1ning ttat reincarnations need not be temporally se(luentinl. 

Although Dunne's regress nay be signific2.nt for an a.n'llysis 

of tine, time travel as a form of reincarnation is not of itself 

philosophically interesting. Hohrever a. further description of the 

basis of Dunne's wort: v;ill be fruitful. 

Dunne believes that there is empirical confirwation of his 

model of time, in the fern of dre2.ms of the future, premonitions nnd the 

like. Indeed he believes such dreams require his ~odel of time, though 

there are independent and, he says purely lo,o;ical, grounds for holding to 

it. 

In The Serial Universe Dunne reinforces his temporal regress 

with n.n independent regress, that of the self conscious observer. :'his 

rer;ress is gener:tted by joinin~ the owne:-ship i:lodel of nent?..l st2::es 

vii -'ch the reflexivity of consciousness. T~1us, 1 I an conscious of myscl:'' 

(1) op cit, pp 153-9 
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inplics tha.t ti;,ere is sane o~ject, netnely !":lyself, t·rhicl: I an conscious 

of ns oHner, and nm thcrc:orc distinc-:;: f:"o:::. But since I an 

conscious of 10\'ITiing' r:1ysclf, I ar:1 conscious of the owner of ::1ysel.:', 

and by the ownership r.1odel this cannot be r:-:e (or hlysclf). !\.nd so on 

to infinity. Dunne is quite explicit in his belief that 

consciousness involves a forn of ownership: 

The only ''self'' that you could be aware of, in a rational 
world, would be something which was an object to the 
ultimate, real you. But your self consciousness does 
not lie merely in your being aware of such an obj2ct -
it involves the recognition of the object as yours. (1) 

Because of Dunne's ~ethod of presentation and his 

predeliction for regresses, the self contradiction involved in this 

particulnr regress escaped hi~. For according to Dunne the regresses 

cannot be vicious because they 'lre only 'rnnther.n.tical', that is not real, 

\•;hereas this regress implies an indefinite ontological multiplication 

of owners and owned, since O\·mer r.mst be a distinct object frail o· .. med. 

nevertheless the germ of the idea of the noving present can be found 

in the ownership model of ;nental states. For if the ovmer is not 

to be identified .,.,i th anything he 0 1:lns (in this c.:1se, is conscious of), 

then he cnn exist independently of nnytl1ing he owns (is conscious of). 

In the case of time it follovlS that the o\·mer can exist at other 

tines than what he ovms (is conscious of). llut this possibility 

apparently inplies a form of mobility, wherefore the analysis of tiQe 

in terns of notion. The structure of The Seri-"11 Universe suggests th:-~t 

Dunne is adoptin.~ such an approach there, but he does not do so 

explicitly. An Experiment with Tir:1e proceeds differently, and infers 

the independent existence of each member of the series from the 

temporal regress. 

Dunne mni:es one further point of relevance. In considering 

time as a dimension of physico.l extension he says, 

time order must change to space order at euch 
stage of the infinite regress of real tiQe. (2) 

Thus, time is not only J.. continuur:1, but a sp:::ttial one. For Dunne 

the mar~~s o: spntial continuum are that its elewents 3.re: 

(1) The SerL::.l Universe, J .. ':!. Dunne, Fo.ber ,·,: ?nber, London, l·.J42 
(~irst :d. 1034) 

(?) ibid, p. 90 



' ( 1 ) 
(2) 
(3) 
(4) 
(5) 

Of the sane cluss 
EquJlly real 
Parts of a continuu~ 
f:quall~ present 
Associated ~ith an independently ex~sting 
thing which chonges fro~ one to the other' (1) 

TI1ese cri tcriG. of a spntio.l continuur:1 a:::'e clnssic ones nuc:1 stressed 

J. 

by vrri ters such ns Bergson, but of no relevance to n oa.thewntician, .for 

whor.1 space is distinguished by topological, ie structural features, 

not met0physicnl ones. 

J. ~·1. ;-Ieiland 

i.ieilo.nd is representative of those proponents of tir.le travel 

t<lho. picture it as involving a t\io dimensionJ.l structure for time r8.ther· 

than the assinilation of time to space as asserted by \'I ells and Dunne. 

r.reilnnd's model for tine is based on the assertion that the 

specification of a time dewa.nds not one but t\·Jo coordin.::.tes which are 

independent in the matheQatic~l sense (2). 

The model is explicitly set up as 

'a passage model of ti~e, tha7. is, a model ~hich 
allows motion through time'.(3) 

The principle t•:hich generates ~.Ieiland' s model is that the past can 

chanp,e ','lith tir.~e, that is, the past ca.n be different at different tiTiles. 

Therefore, to specify the date of a past event one r:1.ust specify v:hic~ 

tiwe it is past of. The intuition underlying this wodel is given by 

; ie i 1:-:nd, who says 

' ••• my theory e~bodies a significant part of our ordinary 
concept of the past. Far froG being paradoxical, ~y theor~ 

is part of, or ot 1e~st follo~s directly from, our ordinar~ 
views of time. Briefly put, ~y position is that the past 
itself is a continuant. Being a continuant, the past 
exists at different times and therefore can be different 
at one time from ~hat it is at another ti~e. And I clai~ 
that this view is a large part of our ordinary view of the 
pas~. 8e normally think of the past as 2 continuant, as 
existing at each of severvl ti~es, as ''there'' to be talked 
about at successive ~aments.• {4) 

Meilcmd does not claim thClt his model ~ the correct one, only 

it could be, that it is sel: consistent 2nd does not contradict tl1c 

factr:;. In fn.ct :.reil8nd ::1llows th2.t any higher nur:1ber of temporal 

(1) op cit, p.90 

{2) 1 
'1 TtJo-Oiw:?nsional Passage .Jodel o-F Ti::~e for Tii<'le Travel'. J.,]. 

Jo~lond Philosophical Studies 26 (1974) pp 153-173 
(3) ibid p 153 
{~) ibid, p 160 - Sect~on 5 'The Past as a Continuant' 
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diaensions may be necessary. This appro8..ch to a multiplicity of 

tir7le diMensions does not i~:~.ply J. re,;;ress o.s does Dunne's, but it does 

face the difficulty that there is no good re::tson why one should stall 

at any particular nunber of dir.1ensions even though one can, by t:1e 

device of asserting that the n-dimensio~ql tine is fixed and 

unch~ngin,~. 

A t~;..ro dimensionnl vie1:1 as described is fund::u-aentRlly 

different from that suggested for time by \'lells or Dunne, even thous:;h 

l-1eilo.nd presents it as a r.1odel of Wellsin.n time travel.. This is 

because \'!ells ::tnd Dunne v1ould consider it possible to travel over 

and over again over precisely the same stretch of tir.1e, jus~ as 

if it were a stretch of road, which does not itself chan;:re. 

I--.Yeila.nd's view of time is more suited to those stories which 

postul:J.te pe.rallel universes, such as A. E. Van Vo::;;t' s Quest :"or -::l1e 

Future. 

T,E, Wilkerson 
1:Tilkerson, li:~e ~.Ieiland, is concerned in his little paper 

'Tine and Time Again' to present a b1o dimensional r:10del of time to 

co.ter for tihle travel of the sort 1 ~rells describes. (1) He differs 

from ::eilo..nd, hov1ever, in that he presents the nodel as a netl1od of 

coordinatinr; the otherwise inco::1patible histories of observers 

rat~er than by postulating a chan~es.ble past. This r:1odel grov:s out 

of the lessons of Relativity geometry. 

He begins by hypothesising the true records of various 

observers' experiences, Ile finds that the differences between them 

cannot be accounted for by spatial considerations, but finds also 

that they can be systematicnlly organised using t\m dir:1er:3ions of 

tine, in the same fashion that Global positions are organised using 

latitude and longitude, The topology of eveDts in this two­

dimension~l continuum is a matter for investigation, and can be 

inferred less or more accurately from the observers' records. 

This paper is related to a long discussion in the journals 

which originated in a paper by A. Quinton cetlled 'Spaces and Tir:1es' 

which arGUed, a.e;cdnst a ~Zo.ntian posi tio!1, that "V.re can quite 

coherently entertain the ide2. of ourselves existing :1t di:~ferent 

times in spaces which are ther;:selves spatiR.lly unrelated, qnd th2.t 

consequently the unified nature of space is nn empirical ;;nt"te~. 

(1) 'Time and Time r\gain 1 T .E.W"llkerson, Philosophy
1
Vol 43 no li34, 

n ___ ,., .,r;.,.:l 



Quinton c.!"_c;~ucd t!1o.t '.·;e cG.nnot sinil~!"ly conceive of ter,porally 

unrcl3.ted ti'-les. It vm.s out of ti1is contention t!:1at Most of the 

discussion arose, much of which rested on ~~ confusion bet·ween the 

independence of temporal dimensions and the unrel2tedness of ti~es. 

K. Godel 

Interestingly enough, support for the idea of ti~e travel 

comes not only fran speculation based on the idea of notion through 

time, but also frol7! Tielativi ty Theory. ~·Jha~ forr:1 of support is 

implied will need to be made clear, but Gl:idel in an article called 

'A Remark Abo&t the Relationship Betl·!een nelativity Theory and 

Idealistic Philosophy' cites the consistency of time travel wit~ tl1e 

relntivity postulates in order to deny the objectivi.';y of tir:1e. {1) 

The essential postulate of Relativity Theory is th3t all 

observers are equivalent, or that the la\<JS of nature are strictly 

universal , so that there is no privilege frame of reference. Under 

these circwnstances it beco;,es an e~pirical nutter whether the 

Newtonian ·.•JOrld schene is correct, and in particular whether it C'J.n 

be uniquely deterr:1ined which events are sirnultaneous. GOdel is 

concerned to extend this indeterninacy, since there are, despite 

relativity theory, technical r:Jetloods of choosing privileged 

observers, ~~mely 

'those which follow in their motion the mean 
motion of matter' (2) 

10. 

GOdel shovrs that relativity theory calls into question not 

only the si~ultaneity of spatially separated events, but also t~e ti~e 

order of temporally sapnrated events. Einstein agrees with this, 

though unwilling to co~mit himself about idenlistic philosophy. {3) 

Godel, however, mal:es a rather stronger point, and asserts that in 

cert'Cin sorts of possible worlds one could bring about such 

indeterminacy. 

GOdel bases his reasoning on certain solutions, v1hich :1e 

co.lls metap~orically 'rotating universes' , to the cosnolo~ic-"11 

problen of general relativity. (4) 

(1) In Albert Einstein: Philosopher-Scientist, ed. P.A.Schi1pp, The 
Library of Living Philosophers, Evanston, Illinois, 19~9 pp 557-62 

(2) ibid p 559 
(3) ibid p 607 
(4) ibid p 560 footnote 10 



I quote: 

11. 

1 There exist cos~ologic~l solutions of another !cind 
than those known at present, to which the ••• [r:1ean mot1.o~ 
procedure of defining an absolute time is not applicable, 
because the local ti~es of the special observers ••• cJrlnot 

be fitted together into one world time. Nor c~n Gny other 
procedure which would accomplish this purpose exis~ fo;' th~~; 
ie, these worlds possess such qualities of symnetcy, that 
for each possible concept of simultaneity and succession 
there exist others which cannot be distinguished froo it 
by any intrinsic properties, but only by reference to 
individual objects, such as, e.g. a particular 
galuctic systen. 

Consequently, the inference drawn ••• as to the non­
objectivity of change doubtless applies at least in these 
worlds. moreover it turns out that te~por~1 candit~ons 
in these universes ••• show other surprising features, 
strengthening further the idealistic view point. Na~ely, 

by making a round trip on a rocket ship in a 
sufficiently wide curve, it is possible in these worlds 
to travel in to any region of the past, present and 
future, and back again, exactly as it is possible in 
other worlds to travel to distant parts of space. 1 ('1) 

GOdel is thus quite unequivocnl about the sense of travelling into tine; 

:-re goes on to calculate the anount of fuel needed for such a roc:-:et 

ship. 

~·Ihat is the signific.?,nce of our a~ili ty to coherently 

describe such a world? Is it merely a flizht o:f nathe1:1o.ticnl fant.:-tsy? 

GOdel concludes: 

'The ~ere co~patibility with the laws of r.ature 
of worlds in which there is no d~stinguished absolute 
time, and therefore, no objective lapse of time can exist, 
throws some light on the meaning of time also in those 
worlds in which an absolute time can be defined. For, if 
so~eone asserts that this absolut;-time is lapsing, he 
accepts as a consequence that, whether or not an objective 
lapse of time exists (ie, whether or not a time in the 
ordinary sense exists), depends on the particular way in 
which r.1atter and motion are arranged in the world.' (2) 

A. Einstein 

Einstein conments on GOdel's paper, putting the relationship 

bcb·:een cause and tempor::tl order succinctly. I reproduce his rel712r1:s 

in :'ull: 

1 :<urt GO del's essatj constitutes, -~n ElY opinion, -1n 
irportant contribution to ~he general theory of relativity, 

(l) op cit p 560 
(2) op cit, p.562. 



especially to ~he analysis of the concept of tine. 
The preble~ here involved disturbed ~e already a~ the 
tine of the b~ilding up of the general theory of 
relutivity, ~ithout my having succeeded in clarifying 
it. Entirely aside from the relation of the theory 
of reldtivity to idealistic philosophy or to any 
philosophic~t formul~tion of questions, the problem 
presents itself as follows: If P is u world-point, 
a "1-tght-cone" (ds2=o) belongs A 
to it. We dra~ a ''time-like'' 
world-line through P and on 
this line observe the close 
world-points 8 and n, 
separated by P. Does it 
make any sense to provide 
the world-line with an arrow, 
and to assert that 8 is before 
P, A after P? Is what remains 
of te~pora1 connection 
between world-points in the 
theory of relativity an 
asymmetrical rel~tion, or would aGe be just as ~uch 
justified, from the physical point of vie~, to 
~nd~cate the arrow in the opposite direction and 
to assert that A is before P, 8 ~ P? 

In the first instance the alternative is decided 
in the negative, if we are J'ust-t.fied "'ln saying: If 
it is possible to send (to telegraph) a signal 
(also passing by in the close proxi~ity of P) 
from 8 to A, but not from A to 8, thenthe one­
sided (asymmetrical) character of time is 
secured, i.e., there exists no free choice for the 
direction of the arrow. What is essential in this 
is the fact thGt the sending of a signal is, ~n 
the sense of ther~o-dynarnics, an irreversible 
process, a process which is connected with the 
growth of entropy (whereJs, according to our 
prese:~t 1 .na:t:.~ledne, all eler.1entar~ processes are 
reversible). 

If, therefore, 8 and n are two, sufficiently 
neighboring,~orld-points, which can be connected by a 
time-like line, then the assertion: 11 8 is before n,u 
makes physical sense. But does this assertion still 
ma~e sense, if the points, which 3re connectable by 
the time-li!<e line, are arbitrc:Jrily far separated 
from each o~her? Certainly nat, "lf there exist 
point-series connectable by time-like lines in such 
a ~ay thot each paint precedes temporally the 
preceding one, and if the series is closed in itself. 
In that case the distinction ''earlier-later'• is 
abandoned for world-points ohich lie far apart in 
a cos~olagical sense, and those paradoxes, reg2rding 
the direction of t~e causal connection, arise, of ~hich 
~r. GBdel h~s spoken. 

Such cos~olo~ic~1 solutions of the gravitation-c~uJti~n~ 
(with nat v2nishing.l\-constCJnt) have been found b1:4 :~~r. 
Godel. It ~ill be interesting to t~eigh whether these 
are not to be excluded on physical grounds. 1 (1) 

(1) Albert Einstein: Philosopher Scientist
1

p 687-8 

12. 
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Cle::.rly, then, the GOdel prcsent:1 tion of tir:1e tr:tvel dc:;;c:-1~is 

int:--insic.:1lly on the definition of ti:-:1c order in ter::1s of cous2.l 

order, trhere the c~use of an event is not by definition ec:rlicr; 

th2t is, which events cause which C3.n be decided independently on 

their ti!7le order. Thus t;1e consider:1tions \•:hich decide this 

question locally to some spe<;:e-ti::oe point do not decide the 

temporal rel:::ttions betvreen C3.Usally r:1ore 1 distnnt' events. In :1 

chain ,)f co uses, 'lnter 1 and 'ea::-lier' may only nal:e sense for events 

nearby in the chain. 

T!1is same point is explored by H. ?eic~enb2.ch, whor.: I \'.rill 

discuss much l3ter. 

~·Jhat we have justification for here is not directly tir:1e 

tr2vel, but for various apparent par2.doxes such as circles in ti:ne. 

He learn frorr: Einstein, 'then, th.'l.t the par2..doxes of cnuse which \·Jill 

be discussed later are due not to the notion of tr~vel in ti~e as 

such, but to certain 'geonetries' of ti:-:1e which are specifir:..ble 

t11i 'thout the notion of travel. 

TT--IE G'2.0U~IDS ?f'JR TI::E TRAVEL 

I he1ve not spent much space on the various n...""gU"":'lents for 

tir;;e trQvcl, for I thini: th2. t in the long run their detail is not 

very ii7!portnnt, and certainly for the purposes of r.~y investigation 

of the epister:1ological grounds for ti:-7le t:.:--0..vel they are not 

i~por~ant. I hope that I have nevertheless given a fair ~nd 

represent2.tive selection of the 1--::ind of argunents that o.re used. 

The prir.mry argu.-:1ent is that of ~·Jells, that the passo.ge of 

tir:-~e is a form of constrained motion, and that t!1e constraint is a 

natter of alterable fact, not necessity. Apart from this argu""lent 

which, as tie will discuss l8.ter, has fatal fln.ws, there are t'.'/0 other 

prir.;a.ry types: of the G'Odelian ldnd which introduce time travel as ::1 

fec:.ture of t:r..e structure of sp-::>.cc-ti7:1ej 2.nd v: ::eiland's 

:dnd, closely related to those of Dunne's, o;oJhic~1. int:.."'oduce tine 

travel vi'l. tlte hu::>.an te:1por::!.l pcrspec::ive. :·-row none of ~.::;hese 

ar,~u;:1ents for tine trn.vel consider t~1e consequences of it, :1nd t:-.e 

nost ir..r:wdi:-tte objections to ti;:'te tr-:-._vel :-tre bn:::;ed on its 

consequences. 
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The objection::; to ti::-1e trnvel, then, t:1.~\:C the form th2t -:tn_y 

'!JOrld in which ti;;:e trc.vel is possible, nust be self contradictory. 

_.\s a result most of the effort of supporters of tir:~e travel he.ve been 

devoted to showint; that there is a concei V:J.ble world in Vlhich tine 

travel is possible. The :nest po\·:crful evidence that t!-:.is is in f2.ct so 

is G0del 1 s relativistic nodel of sp~ce-tine, for it uses an ~ccepted 

r.1eans of describing possible worlds. But even such ::1 v1ell-founded 

ar&W~ent ns GBdel 1 s is subject to the accusations of self-contrQdiction 

on grounds of causal paradox, as will emer_rre in the follo~ving p:1ges. 

Again, I have only reported argW71ents against tine tr0.vel in 

sur:~:nary, for I do not believe that objections to tir.1e tr2.vel ot!1cr tnan 

those of a causal natm-e need cause the least pause to a proponent o.f 

time travel, t~1ough certain elementary con:usions need to be sorted out. 

Before investigating this natter, let ne present some rcpresentati 'Je 

objections to time tr2..vel. 

D.C. ':Iilli::.ms 

1.'Jilliar:1c, in an article called '" ... 'he :~yth of Passage', argues 

for a 'nanifold• picture of the universe, that is that the universe is ::1 

four dir:1ensiono.l continuun nnd nothing nore. He O.:t:'gues incidentally 

thc..t time tr"J.vel is impossible. (1) 

The article is c2.lled 'The :.~yth of Passo.ge 1 been use it 

explicitly denies that there is 2.ny sense to the passage of ti:7:e ovc:­

and ::.bove the ordered extension of events. In relation to tir:1e trnvel 

he sn.ys: 

The doctrine of the moving present has some 
startling applications, notably in the idea of a tiwe 
~achine. The theory of the four dimensional manifold 
seeDed already an invitation to the notion of ti8e 
travel, and the additional idea that 8e move with 
respect to tir.e confir~s it. For if I nor~al1~ 
vo~Gge thrnugh time at a fixed rate, I can hope to 
r:E::~e a nach-(nQ whi.ch CJi.ll enable De to voyuge 
sloDer or faster or bvckCJards. (2) 

(1) 1 7~-;e :.:yt:1 of PJ.ssctgc', D.C. T•Jilli::ils, T~e Jou:;."n:_l of Philo::;opl:y, 
Vol.XLVlll, rro.l5, 1951, pp457-72. {::eprinted revised in ~ 
Philosophy o"f: Ti;_-:e, Pichnrd G:::;.le) 

(c) Ibid p.C.6? 



Tl-'.us ·:rilli::u:-:.s introduces ti:-:1e trctvcl in c:c:lc-::ly the s:JS;:e fashion ... ..., 

':!ells. i!e -t!1en critises the ide;~ of p;:.ss:ts;e, sc:..yinr; in essence: 

Ti~~ 'flo~s· only in the sense ~n which a line flo~s or a 
t~ndsc2pe 'recedes tnto the west'. That is, it ~san ord2red 
extension. And each of us proceeds through tine-only as a 
fence proceeds across a far~: that is, parts of our being, 

and the fences, occupy successive instants and po~nts, 
respectively. There is passage, but it is nothing extra. 
It is the mere happening of things, their strung-along-ness 
in the filanifold. (1) 

On the basis of this he criticises time travel, s2.ying: 

Time travet,t~En, is analysable either as the banality 
that at each different ~oment we ocol~y a different mo~ent 
froi:'i the one we a cco.pied before, or the contradiction that at 
each different ~oment we occupy a different moment from the 
one which we are then occupying - that five minutes fro~ no~, 
far example 1 I r:J:JY be a hundred years fror:~ now. (2) 

lS. 

Having thus objected to the idee. of travel in time, ':Jilliar:s 

constructs the re_sress of tines constructed by Dunne, and then continues: 

We hardl~ needed to point out the unhappy regress to 
which the idea of ti~e's motion commits us, for any candid 
philosopher, as soon as he looks hard at the idea, must~ 
that it is preposterous. 1 Ta1~ing pt.ace 1 is not a formal "ltfd 
to which an event incidentally subn~ts - it is the events 
very being. 8orld history consists of actual concrete happenings 
in a temporal sequence; it is not a~ all necessary or possibl2 
that happening should happen to the~ all over again. The 
system of the manifold is thus •complete' in so~ething li::e 
the technical logi=al sense,ar1d any atter:1pted addition to 
it is bound to be either contradictory or supererogatory.(3) 

I do not believe thG.t :'Jilliaus' objec-tions to the concept or" 

tenpoi'nl pnsso..r::;e are as d::u:n~ing as he believes to the concept of tir.,c 

tro.vel, but r:1ore of that 10.-:cr. :!er-e I note ncrely thnt 1,·!illio..-:-.s r..o.::;:;::::; 

it quite cle;:-~r that exposition of tine tr::tvel in the style of 1.·!ells 

depends on .:tdop~ing the continutE1 and po.ssa..c:e nodels of tiwe toget:l:er, 

for only under those circunstances can pnssa~e Oe plausibly interprc~ed 

as literally notion. 

Str:::!ngely, <1.fter- soundly berating t~e ideo. of t:l.r:le travel and 

npprently banishin:, it, 1."!illio.ns ushers it bnc;: in, usin~ the sane 

rry_tiona.le ::.s that of GO del, picturing it :ts a structur:;.l fe:1ture o!' tl1e 

spn..cc-tir.1c ncmifold. :Ie says, 1:Ihen discus::in~ l·.:ho.t such structu!":.l 

features r:1ight be t~1a-::; they 2.re ;;:ini:::.:;.l, so ::mch so t:tc~t, 

(1) op cit p.463 

(2) oo cit p, ~63 
(3) oo cit p. L!6L1 
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It is ••• canceivnble, thou9h doubtlessly physi2nlly i~possibl~, 
that one four-disensicnQl ~re~ of the ~anifold be slewed arounj 
at right angles to the rest, so ~hot the time order of that 
areu, Gs composed by its interior lines of strGin and structure, 
runs parallel ~ith ~spatial order in its environ~ent.(1) 

,'\s n. consequence, a man live his life bc::.c>::\·mrds: 

~e might ••• conceive ~reversal of every cell twitch and 
electron whirl, and hence suppose that he experienced his own 
life stages in the sa~e order as ~e do ours, but that he 
observed every one around him 1 moving backward fro~ the cradle 
to the grave. (2) 

'-!, G, \'Jells would have been delighted. The ':!ellsion net:1.physicnl 

foundation is gone, but \'Jilliams substitute is equ;J.lly good for 1.'lells' 

objects. The manner of this is talr::en up in Lel,.Jis' defence of tine travel. 

J. Harrison 

'Dr. 1:Jho and the Philosophe---s 1 is an intriguing explor:1tion of 

the rar.tific:1tions of travel. (3) It is subtitled 1 Ti~e Travel for 

!3egin..'1ers 1 , 2.nd tho.t sums up its content very well. ~-!arrison int.:-oduce3 

the i de2 in the fo.shion of Vlells, then nentions ~1e p:r-ino. f2.cie 

objections to it and discusses the i:"lnnner in ·.'lhic:1 proponents of "'ci~e 

tr3.vcl nig!1t answer these. 

The nain difficulty Harrison hD.s 'di ti1 ·tine tro.vel is thc.t it 

seens to ir.tply that propositions nbout the :;x.' .. st co.n cho.nge in t:-ut~1 vc.lue. 

IIis exo.raple of tine t:-avel is of enterin,t; a 11o.chine, pulling levers, 

v.Jo.i tin,s t·.1o ni nutes by his v:atch, then step pi n,(_3 out into vr!1at 2._p_peo..r0 

to be the Lnclo.nd of the Gre:::.t Exhibition of l.<=j51, according to 0.ll the 

inforr:u~· .. tion he gathers. He snys: 

~11 of th~s, of course 1 is poss~ble - in the miniQal sense 
thBt its description is not contrudictory- and it can quite 
eGsily be depicted on the screen. Sut should this happen to 
8e, an I conpelled to believe that I now find nyself actually 
trnnsported to the reign of Queen Victoria? There are a number 
of very co~pelling reasons why I should not believe this.(~) 

:.:.c GOCS On: 

(1) op cH p.~68 
(o) op cit p.~69 
(3) 1Dr. 'Jho and t~c Philosop!1ers, o:-, Tir.,c-~:--:::.vel :or 

:'l1e :\ristoteli-:1.n Society, Su")p. Vol. }:L'1, 1971, 
(~) ib-to pp 1-?. 

J. 
p.l 



For one thing, I ~~n argu~ as folloDs. I a~ as certain 
as I can be of anything thJt I uas not nlive in 1851 1 ~nd 

17. 

did not ~itness any events that took pl~ce at that ti~e. Hence 
the events that I a~ witnessing, whatever they ~ay be, are 
not the events of 1351. 

It is worth noticing that an analogous arguDent mill not 
apply to ordinary travel. Ghere this is concerned, one canna~ 
argue that because up to now I have never been to the top of 
Qount Everest, this place at which I find Dyself cannot be 
the top of nount Everest. It ~ay be true up to the ti~e of 
co~pleting my journey thither, but subsequen~ly false, that 
I have never been to top of 1ount Everest, it cannot be true 
up to the time of my ostensible journey into time that J did 
not visit the Great Exhibition of 1851, but after this ti~e 
true that I did visit it. (1) 

Thus Harrison is mnking t\·:o related o..ssertions: -th:::.t the pnst 

cannot change (equivalently 1 that propositions about t~e past can..l"lot 

change in truth value); :::tnd that in consequence there is :::tn inpol"'tc..n-:: 

disano.lov.s betvtcen time and spn.ce tr."1vel. He discusses furt!:cr di:ficulties 

in his pnper concerning r:1eoory, route, velocity :::tnd scenery, bac::· .. mrd 

causntion a.nd person~l identity. 

Harrison rightly does not conclude that tir:1e travel is 

~ltogether impossible. He concluC.es rather th3.t since the c.'J.nnot 

chanr>;e it will o.lwnys be true th2.t nt le::1st up to say 1:371 no tL·,1c 

travel occurred, but it nay nevertheless be thc..t ti::-~e tr3.vel ',·:ill occ<..u"', 

althour;h it vrould never be to ::1ny year earlier th:1.n 1972. T::at is, h<2 

nal:es it ;:1 condition of tine t:-:::;.vcl t:1a-:: if soneone · .. Jill h.o.ve visi tee 

so::1e event w::,ich is novi past, he has n.lrcetdy done so. '.:.'~ow::;h ll2.rriso:1 

does not drav; tl1e conclusion, it is ir::.plici t thn.t tine travel c:..nnot be 

volunt~ry, since its results !l.ave to be foreg;one. 

:Z.A. Eeinlein 

T'i.'IO stories by Heinlein, both excellen-t yarns, illus-t: ... atc so:-1c 

o::"" the pnr2~doxes o"f tir.1e tro.vel. These stories, 'By :ris Dootst:;._""'o..?s' :.:.:1~ 

'1\.ll You :3onbies', depict grP~pl1ic::1lly -the circles of c::'tuse t:::tt c.ri:;c. 

In t~;ese storie:: :reinlei::-1 ::1.::.!-:es devastatin_a usc of t!-:e c:-tus~l 7J:J.r-:-:.2s.:-: 

"!There cv0n-ts tur:1 ou·:. to be t!teir o;,·.rn cetuses .(j I sh:::ll on.:!_y clcsc:-i Oc 

(1) op oit pp 1-2 
(2) 'By ~is Bootstrnps 1 first appeared in Astounding Scienc8 ~ict~2n 1?~1, 

under the pseudony8 '~nson JacOanald', reprinted in The ~~toun~ing­
lnalag ~cadcr, Ed. H. ~Iarrison and B.~. 11diss, Sphere aoo!'s L~d.4~73. 
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'Jy !Iis Dootst2:"'aps 1 , fo:- it nc~~-:cs :Ieir:lci:1 1 s point sufficiently \·:ell. 

The story be,~ins ~'lith a :--.to..n 1:.'ho 1 :J..cciclent~lly' r;.ocs throur~h 2~ '.'];ate' 

in tir:1e, ending up 30,000 yec;,rs l2-ter, whc:--e o.ftcr ::1.o.ny nCventu:---es 

includinr, existin~ in four places G.t one, he sets up t:1e • gate 1 , c:nC: 

the '2.ccident' occurs o.ccident8.11y. :'~1us the only reo. son for his ~i:-:1c 

tr0vel is, ultir:lately, tho.t he docs. 

Heinlein is pekin[; fun ctt n pctrticul:J.r attitude to tir:1e tr~vel 

and other such speculations. He ~1as his nero writing: 

••• (it is not) valid to assume that a conceivable 
proposition is necess2rily a possible proposition, even 
when it is possible to formulate mathematics which describes 
the proposition with exactness. A case in point is the 
concept 'Time Travel'. Time travel nay be formulated 
under any and all theories of time,· for~ulae uhich 
resolve the paradoxes of each theory. !Jevertheless, we 
kno~ certain things about the empirical nature of ti~e which 
preclude the possiblility of the conceivable proposi~ion ••• 

A mo~cnt l2tcr the ti~e traveller ~ppears. Heinlein's story is ~n 

extended jo1:e, n.s was Uells'. It r:t::ll:es fun both of the 3..tti tude quoteC: 

and 2.lso a: tine travel, the forr::er been use the story sho•:!S thc.t 

ti::1e t:""'::.vel, hoHevcr •:Jeird on the lar~er sc.'llc need no::: contrn.dict ':!h:~t 

is l:nm·m enpirico..lly about time on the individu:::-.. 1 sc8.le, and the L:-~tt(;:" 

bec:J.use it shous that the dif:ficuli tes ·::i e'l time travel are concc;r':u~l 

ones. 

The stor:.r ends Hi th the ~e:'o in o.. pnradoxic0..l situation. :ic :--:.;;.s 

set the tine ',:::o.te' and his 'earlier' sel:' l:.as just fallen th:--ouG:.1 , to 

his surprise, and ~e rco.liscs th::tt :1ll the cl1o.r2.cters in tl1c s~ory :-.rc 

hinsclf. Heinlein writes: 

••• he h~d war:~ to do, war!~ which nust be done neticulously, 
without nistake. Everyone, l1e thought with a Dry s~ile, Galces 
plans to provide for their future. 

He ~vs about to provide for his pGst. 

And 3 little ln.ter: 

••• !Uilson :~new that the tine had cooe ~hen he ~ust insure 
his past. He was not worried; he felt !~c sure confidence 
of the g~~bl~r wl1o is 'hot', ~ha ·~no~s what the next rol~ of 
the dice will shaG. 

':'here .Lre v::.:-ious par::Jdoxes, subsidi<tr::r -to the story, sue:-:. ::'!.8 

never co:-:1piled but only copiecl. I-Icinlein conr..cnts: 
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~ho wrote the notebook? ~ho stGrted the chain? 
He felt the intellectu~l desperotion of any honest philosopl1er. 

i:·!one of the paradoxes of circularity th:1t I-Ieinlein uses 2-.r·e 

lor;ical ones. There is no contr::1.diction involved except if a ccrt.:::..=_n 

view of is logically necessary. ~revertheless the difficulty is 

a conceptual one. 

/\ fut~cr p::trndox is that none o-r the events of t1;.e stor-y, except 

the originnl 'accident' happen by :tnything other thnn free \·iill. 

Heinlein has 1,'.'i lson thinl-:ing: 

Free witt was another matter. It could not be laughed off, 
because it could be directly experienced - yet his own free 
~ill had wor:(ed to create the s~~e scene over and over again. 
Apparently hu~an will ~ust be considered as one of the factors 
which make up the processes in t~e con~inuu~ - 'free• to the 
ego, mech~nistic fro~ the outside. 

The bo.sis of the theory '.:Jhich \·,'ilson develops to account for tir:1.c 

travel goes as follo'.1fS: 

By sheer necessi~y he was forced to expand the prin~iple of 
non-identit~ - •:Jothing is identical within nnything else, not 
even with itself' - to include the ego. In a four-dimensionDl 
continuum each event is an absolute individual, it has its space 
co-ordinates and its date. The Bob ~ilson he was righ~ nou ens 
not the Bob 8ilson he had been ten ~inutes ago. Each was a 
discrete section of a four-di~ensional process. One rese~bled 

the other in nany particulars, as one slice of breDd rese~b1es 
the slice next to it. But the'::J UH~r2 not t:,e s;:;:::e Bob :.:Iilson 
- they differed by a length of ti~e. 

I_Jhen he :,ad doubled bac:; on h1.~se1f, the difference had 
beco~e apparent, for the separa~ion was now in space rather t~~n 
tiwe, dnd he happened to be so equipped as to be able to see 
a space 1Qng~h, whereas he cou1d on1~ re~enber a ti~e differenc2. 

In order to give a :-:1ent;;.l picture o:!" tine tro.vel !Icinlcin ::.::.:::::: 

\·.rilson usc the idea of n-dir:1ensional space ·:1I:ic~ is a mathcr:12 :~ic~l 

gene~ulisation Iron 3-sp~ce. 

':'he lesson 'He lenrn fro!Tl :Teinlein' s tal0 is t:w.t there is "- 1.::-,r:::;e 

::;o.p beb·;cen f;OOd story telling :::.nd c::1piric21 possiblili ty. T~ou:_:::1 it 

:.12.y 1::cll be true that conceptual, 2..:1d ::J.[lthc::;n.ticnl, nodcls co.n be 

constructed t·::1icl:: c.::tcr :'or ti::1c travel, this is not enou;.:;h to en-'"'.blc ._...", 

to conclude its possiblity, Qnd the rc~sons ~~e not c~pi~ic2l, nor 

strictly lo~icnl, but r-nther -to do 1i.'i t:: ;::c:J.cr.::l p:--c::;uppo::::i tions o:" 
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':1:'~1us it is dif:ficult to s::.~· ho·1: 0. "?~1rn..seboo:: ·-.rhicl-: i::::; 

only COT"Jied but neve!" cor::.piled i:::; i:tpos:::;i 1Jlc, o:- ·.ir:.y one c::.nnot provi'-:~ 

for one's p(lst, ':!hen one re~::.rds these tt:in_--:;:::; n.s physic::1l event::, "'.nd 

independent of hur:u:::..n :~no~-:ledge. The story thus shov:s he: tine t~avcl 

cre:1.tes cpiste:.10logic2..l pnr;:-tdoxes. 

Though the pnradox of the phraseboo:: is only n subsidio..ry one 

in the story, it is in fact r:1ore i;:1porto.nt if less spectaculc.r tho.n 

the onjor pc.radoxes, for it epi to!7lises t:.e possibility tir:-:e travel 

allows of the continunl trnnsr:1ission of :J.u11an l-:nowledge, \•li thout t:1o_t 

!·:no·~tledge ever having been .::;ained or wor~:cd out in nny wny, and ';:i thout 

it being innate. The phraseboo:-: represe::;/::::; :-~noi':ledge tha.t ousht to 

have been painfully wor:.:ed out by sor.ebocl:t, but never \·m.s, it w:-:.:; onl:? 

ever copied. Time travel rocl~s not only our conception of the 

external \<IOrld, but the theo:-y of the gai:1in:r of :-:noHlcdge, th.::tt i:::;, 

epister:1ology. 

C.D. Broad 

Broad tni·:es issue t>:i "th J. ':I. Dunne's :\n :::~pe:-i;-:;en--:: ~·Ji "th 7i :-:~c. ( :l) 

He ctllol.·:s that beginning r_,Ji th the rJ.OVCncn~-: of the _present t~1roug>. -:::. 

continuu.'!l docs generate a :"e;sress, but :1e asserts :::.sainst Dunne '!:::~1::.-:: 

ei t!l.er the rc.sress need not be _sin or it lS vicious. 

:Sroad expla.ins adf':".iretbly the SUQ;Cstion by Hinton(2), ':!hic:1 

::~otivatcd Dunne, to the effect tl:c.t 2..ll :-:1otion c:J.n be reduceC. to --t;:;.e 

m.ovcr:1cnt o: the Sp.3.ce of the pr•esent r:JOi.lcnt along: .3. fourtl1 di:-:-:ens::!..on o:" 

sp~cc, traversing mnteri2.l th:"'e~ds in this dincnsion ·;rhich inte:-sec·~ 

t~c sp:1ce of' the present in .:1 point. 

This nodel of the universe is the one ':1:1ich D.C. :'Jilli:12s 

Dunne clo.i:::s th2.t it is necc:;s::.:-y to adopt it, anG 2:.lso 

t:-.c rc~rcss o'f' tines, on the grounds tl1at othcrHisc ~·re :1o.ve no 

cl1nr:::cteriSc.tion of succession. 

(1) ":r. 1Jun:1o'c 7~eoy-_:; o:' ':'i::-:et C.D. B:--o-:.-.:, ?:-1ilosop;;:r Vol_.,, 
ypl6S-25 

( '') ':?h8 I'o',tr th Dincn::;ion, :rinton 
(3) ':':1c :~y"_:;-., of Pc:.GsGr:o, D.-~. ··:illi2.2s. 



1. ':'h0.t extension in ti:--:;e is eqtti vnlent to extension 
in sp:-~cc .. 

2. Ti12t succession of tii.1cs requires notion throu,s;h ~ii:1e. 
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Dro:1d points out thnt there is no lor;ico.l conpulsion to tl1ese. Cer~ainly 

Dunne gives no logicQlly compellins rco.son to believe t~en. 

Universe', ns Broad notes, na::es the regress that of \icT.:.1f.£:lrt, 1'kdch 

certainly is vicious • 

. r\ rel:1.ted point Broad :7!al;:es is th8.t the rer;ress o: observers is 

vicious, for if there is to be an obse:-ver ~t any sto..ge, thnt is in 

virtue of there being observers at all later st.:1.r;es, and thus ·t:I:.e::. .... e 

cnn be no ultinate observer and :1.ction c.:.1nnot be:3in. 

G. J. :·!hi tr01/J 

~·Jhitrow, in his boo>~ 'The I'bturo..l Philosop~1y of :'ir:1e', defends 

the pn.ssn.r;e of tir:1c as .:1 vinble o..nd necessary interpreta.tion o:f' the 

mc:.t:1e8ntico.l physic.:l.l sciences. In relation to ti;-1e tr<J.vcl he 

criticises GOdel. :-re says: 

G6del 1 s highly original worl~ ruas imnejiately uelcomed by 
Einstein as an inportant contribution to the General Theor~ 
of Relativity and to the analysis of the 2oncept of ti~e. 
On the other hand, at the Rel~tivity Con7ercnce ~t Bern in 1?55, 
H.P. Robertson argued that it would be a defect in the field 
equations of Gener~l Relativity if they allo~ed solutions to 
the cos~ological problem in ~hich the ~hole universe has an 
intrinsic absolute rotation, but he admitted that there 
see~ed to be no argu~ent by ~hich these solutions could be 
excluded ~ priori. ~Jevertheless the possibility that closed 
time-paths could be described in these ~odels does seen to be 
a serious objec~ion, despite G5de1 1 s be11ef thGt their 
realisation is li~'ely to r~~ain forever beyond the abilities 
of our rac:(et engineers. For the theoretical objection to 
the possibility of their existence is unaffected by this 
argur;1ent. (1) 

T!1is theorctica.l objection is th2t if t~1e:-e be closed ticeli::e 

pc..t::s then it beco:::cs possible to !Jrin~~ :J..bou"t c.. contr2..dictory p.::s".: .:t:::':2 

of c:.f:::':1irs. T:1is objection is quite independ~nt o:' rel.::ttivity thco:-:,r 

(1) The ~].J-'.:Ui'<Jl Philosoph!_-J of T1r7l2 1 G.J. ~h-LtroLJ, T.lO::Js :Jel:::;on :Z Sons L-tc'. 

Londan,1961 1 p.260. 
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The r::yecLJ.l obj:::ction to GSclcl'::; ~oc:cl ';,rhic~: is countcn:.:ncccl by 

cos:lolo:-;icc;.l t:1COJ."'~~ is t:1o.t it o::ends :::.,'3:-:.inst the principle of 

isotropy, ··-:hich st~tes th2t the universe s~-:o>:m tl1c Sll.::lC fcatw:'CS in 

etll directions. Hm·JGve:- the principle of isotropy, hm~·cvcr desirc:::-:_ble, 

is f~:- fron inviol<1te. 

'.'le 3.re left v:ith the objection bein~ a logic;-:1 one. Cloced 

~ii.le-li1:e po.thn, or equi v<:1lcntly, closed causz-:.1 chnins, are i;-;,.possi ble, 

':!hi t:!:"O','' nsserts, on gener8.l lo;:;.ic,':'l.l ,~rounds. 

Uhitrow is conr.1itted to maintainine this, for if it is not true, 

and G5delG r;tOdel is lOgically tenable, then the existence of an ~bsolu-=e 

objective ti~e order is an enpiric8l and suprisin~ fnct Qbout the 

wo:--ld, :J.nd no sense cnn be attached to the po..ss::1;:;e of tine except 

rel:ttivc to ::tn observer. 

I. t\Si:-:-!OV 

The etdventure sto:-y The =:nd of =::tc:-r.ity c.dds one difficul~y to 

:1 theory o: tine travel,. for it sho•-:;s t~nt the co..usal paro.doxes cannot 

be .'l.voided simply by introducing :J. seconC:: dincnsion of ti~e, :::ts 

::eilo.nd does, in order to nn::e sense of tine cl:ancin;; ~,Ji th respect to 

ti!:le. ( 1) 

,'\sinov c2.lls his second tem.poro.l dir.~ension 'physiotir..e', ::n:l 

relnti ve to t:1is dinension it is possible to travel ~ny1.·1hcre in 

ordin8.ry or 'real' ti;ne. The four dim.e~1sion.:::1l :::::..nifold of Gp:lcc ::1nd 

real tir:1e /',simov calls neali ty. ~eali ty c!1anges from physioti:-:-te to 

physiotime due to the interrerence of nen Hho live by physiotir:-:e. Tho..t 

is, Reality is re13arded as an:1logous to nn ordino.ry spCJ.tio.l obj cct ·,,:1;.ich 

endures throu,::;h realtime and can be chn.neec1. Uote that i:eila.!1d is 

co:.1T'1i tted to c.. sini lnr vic'.'' \'!hen he rc_':';0..rds t:,.e p::.st 2.s a continu2n-<.:. 

The p:J.r::tdox tllct t Asi:-:1ov !J!"escnts concerns the ori ~in:1.l 

di:::covcr:,r of ;J.Dd entry i!"l.to 9~:'/Sioti:.lC. The cveDt o: en""'::-y is :;..n e'lcr:.t 

(1) :::;.c :::nc"! o:""" Stc.:"nity, Is:?..:"..C :\si:-nov, Pc.n-::l1cr :=:oo~:s, LonC:on, 1J50. 
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physio"!:::i:-:;c is c.:::tUGGcl by 2.n even~ in rc'J..l tine, nn.;::,cl:,r its discovc::.:':r. :=.u-t 

CCJ.us:J.l p:J_ro.doxos ~ecur .. 

The pe1rndoxes ,:;_rise di:-ectly fro:-:1 an applicc.tion o"!: the 1<::.':: o: 

the ir:discern2bility of' idcnticnls, that is, in usual syr.1bols, 

(Fo..n:::::b)~?b. ?o see hovr the p;l!"Gdox o.riscs, denote physiotitJe by 2.nd 

reccl tir.tc by t. He'd by hypothesis t-events nre T-objects, thus the l;:r,·: 

o:' the indiscerno.bility of identicals holds for t-events .. Since ~c:~li ty 

endures in T t•Je have, for 2.n unchangin,7. Re<J.lity, t:1at the t-event tl:o:t: 

'occurred', th::lt is existed, at 7
0 

is the t-evcnt that 'occur:--cG' .=--:.t T
1 

This is et stQter.tent of the identity of two T objects. I:' \'Je then .::ssu::-.c 

t:-:ett the t-evcnt that 'occurred'at T0 is the cnuse of <':1. T-event e1::::: 

occurred at T
0

, by substitution ':1e have directly thc.t the t-event t>.nt 

occurred nt T1 is the c::tuse of the 'I'-event t~1at occurred nt T0 • Thus 

the in.hrtbitants ofT can, by alterinr: T objects, alter the caus::.l 

nntccedents of past T-cvents. 

~he conclusion th2.t is to be drnv:n, is, presuno.bly, tl::;.t c.: ::~:.c-r 

one r:1ust surrender the possibility of causal conr!ection beh~.•een t-evcn·=s 

nnd T-even.~s, in 1.'/hich it could neve:- be possible for us to tir:i.e tr;:tvel 

even thou_sh such a divine di:-:1ension suc!1 as physiotime wight exist, o:::" one 

must deny that t-events ~re T objects. 

It v:ould sce:-:1, though t~1is paradox is not :-:~entioncd by /\.sL:-:ov, 

it is the possibility of tr~vel th~t ~ust zo. ?or suppose 

tl-:at ent:::'y into physioti:-:~e is possible. Then if precisely sir::ilct:" t-

condi +:ions should ever recur in physiotir:w, anot:1er precisely simil.:-:.:-

entry '::Jill occur. Therefore, since ':'-subsequent t·condi tions ::n.;.s-: 

be closely sinilc,r to the T-orip,inal t-condi tions if there is to Ce 

nnything nnnlo.:;ous to tine tro.vel, a closely similar entry Dust :::'ecu:-

infinitely o:ten by T ti:-:1e. Tl~.o..t is, i:f the co.usc..l con:1ection is al2.o·.-:ec: 

betv:ccn t~c tv:o times, the rcduplic::.tion i!1 ": ti::1e of t-cvents L::plics 

the :::-cc1u:;lic::.tion of T-cvent3. It follo\'!S thc.t such ;:~ conncctio:1 

dis;:Lllo;::s :J.ny conception of p!:ysiotinc :::s ::::.n:1lo:;ous to ordin.:1:::-y ti~::0. 
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7in::-,lly, I note ti:c.t ;",.sii:i.OV li::c Yicinlcin int:-oduccs 

cpistei1o1o_n;icc~l pc-;rndo;~cs, :-:lost spcctnculnrly in the :'o:rn th2t ::no·,·:lcd.:e 

of hm1 to tir:1e tr:;.vcl \·Jc-~s neve::."' discovc:-cd or 1.·:or~:ed out, but only 

tr::-~nsr:1i tted by In this cc:.sc the l~no•Jledge is tretnc:.ti ttcd 

is of t~1e ncctns o: tine tr::vcl itself, so thc.t knawledge of tine trc.vel 

is never invented or discovcr.ed, only p.:::tssed on. This l:nowled~e tu::.--ns 

out in the story to have been pl::tnted in the past. 

•'-sain this episte::1ologicc..l par2.do:~ plc..ys a :-:1inor pc.:-'t in t:-.c 

story and n;;ain it is t:-w r.ost difficult • 

. '\s we h3.ve seen f!'ow the lJ..st section, t~e results of tir:1e trc:vel 

CQn be west peculi3r. 1:Ihnt is ~ore, i::' VIe :J.ccept that no account o:"' 

any !JOGsible ~·rorld can be lozically self-contr:J.dictory, t~;.en this plo.ces 

definite restrictions on ·what tine-travel co.n be lil:e. Bu-: nust ';:e 

therc:ore conclude t~~t ~ny :o~~ o~ time travel is of neccssi~y i~possiblc? 

It does not seen so, as the next section 1.•:ill shO"w. 

There ::1re, hov1ever, other probler:1s ~.'lith tine t:-:1vel. These :1re 

probler.m tl12t . ~ arJ.se no~... fro;:1. lo:3ical contrndicti<')nG but fror:1. c.::us2.L 

circles, th2.t is chrtins of events in v1hic:1 each event is its o·dn J.t 

le:J.st p::tr"t:io..l en use, i'lnd uf1ich nre t:1e:t'forc, pc.ro.dozico.lly, events 'Jl:.ic>. 

cause ther.1selves, nnd are therQfore, so fqr :1s the ordin2.ry '.V"Orld is 

concerned, not caused at 211. The app2.rent p:1.rndoxicality of sucl': events 

can be lessened by recollecting that divine mir:'lclcs, ,::hic'!1 are c2.w:ccd 

events, nre nevertheless so far as \·:e s.re conce!"ned uncaused, -they :10.ve 

no prior causes. Ago.in, so::1e theories of hunan o.ction etrc cor:;:--ect, 

so~e events, n3wely free actions, are caused but have no prior c~uses, 

and arc therefore, in the so.r:;e sense as events in cnusnl circles, un•::::J.use::.1. 

Suc;1 rccolJ.cctionG do not renove tl:e pqr;:;.do:-: entirely, ho;::evcr, fo:"" 

:-:1i:"';:"'tcles ~nd free tc~s do :1n.ve caus::s, a.lbci t not efficient ones, 

·..:l:.ercns events in cr:.usnl circles 1'-:.::ve only ef:.':icient causes, t~1ou::;.~: no~: 

onl.':i ?l"'iOr C2.USCS • :.:ore sc!'iou.s, hm1cver, ;-,re tl:e v<1rin.nts on tl1c 

caus:.l ryo.:-.::.dox 1:k~ich have epis::enolo::;ic::ll consequences, co::1sequcnc·::::> ..:~o:."' 

t~1e n:::t turc o£' ~~ur::.nn ; :no•::ledr;c o.nd leo.rning. ?o~ if tii7!.e t:--o..vcl is ::..llo·::cc:, 
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boo:·:s and t!-lco:--ics of -ti:~c, tu!"'n ol!t no-t to be so. 

~12.ve ,~one dr:':lsticc.lly ·::ron::::, but it is not so ens;'/ to s::ty \'lh::.t. 

Enough of this for the i:lOr:1ent. It is tiDe to present :_n 

excellent cxoJ:~~le of how tine travel c~n be defended a,3:tinst i-ts c:::-i tic::. 

I shall present only the one, as it seer.1s to r;;e to be both the best :-;.ncl 

rcprescntntive. 

The p2..per 'T!1e P:::rn.doxes o:E' Ti:-:1e Travel' serves as a usc:'ul 

paradigm defence oi' time trnvel :::g::dnst its _critics. ( 1) In it Lc·,;is 

s~m:1s hot·: tine travel co.n be built in to t~1e Dnnifold or 'bloc::• uni\~c:t'S2. 

T:-1.e paper h.::..s three stages; it presents the · .. mrld vie·w· '•ri "'chin ·,·thic:-. tir.e 

t:.:--o..vcl is defended, the cri teri2.. for assertin.c; tho:~ ti~Ge tr~vel hc-~s 

occurred, and a !7let:1od fo:- de::'tlins !:lith the c::usal nnoii12,lies. 

The best wny of s:1ov:ing Lewis' vmrld viev:, w~1ich is that o:'"' 

D.C. ':.'illL:u7ls, is to quote: 

The ~orld- the tice tr~veler•s world, or ours- ~s a 
four dimensional manifold of events. Ti~e is one dimension 
of the four, li::e the spatial dinensions except that the 
prevailing laws of nature discriminate be~~een ti.me and the 
others - or rather, perhaps, betoeen various ti~elike 
d-~G'lensions and various spaceli:~e dimensions. (Time re:71ai.ns one­
di.nensi.onal1 since no t~o ti~cli~~e dimensions are orthogonGl.) 
Enduring things are ti.melike streaks: ~holes composed of 
temporal parts, or stages, located at various times and pl2ces. 
ChGnge is qualitative difference bet~een different stages -
different temporal parts - of some enduring thing, just as 
a 'Change• in scenery fran east to west is a qualitative 
differ~nce betseen the eastern and western spatial p~rts of 
the londseape. (2) 

If change is qualitative difference b2tween te~poro1 p2rts 
of so~ething, thenwhat doesn't have temporal oorts can't :~Jnge.(3) 

(1) D~:vid Lev:is, The ?::tr~do::cs of' 7i:':1c '..::'r::l_Vel, /\ncricnn P:-:.ilosop::i-:~1 
0u.",::-terly, Vol.13, Ho.:2. 

(?) ibid p.1ti5-6 
(3) ibid P. 1~6. 



ti::J.c nnd pe~:·sonet.l tine. Ilc c::::.ys: 

••• ~e need a funct~on~l definition of personJl time: it is 
thot ohich occupies a certain role in the pattern of events 
that comprise the ti~e traveler's life.(!) 
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An individue1l's per.son:tl tir.1e is thus the string of even~s fran his bi1~~:1 

to his de0.th. Lewis adds t'J!O qualifico.-::=ions to this: :Z'irstly, the 

inGi vi :lunl•s properties oust c~12.nr;c con~inuously throu:::)1 the stl"'in.~ 

( tl18. t is, no sudden junps or di scontinui tics; by .-Jeu.i s 1 de:fini tion of 

change this m:1ounts to sayin0 thut nei:;~boul'·in,: eYcnts in the string 

nust De closely sini lo.r); .::nd secondly, this strin6 of events fo:"':-:-,s _.., 

cn.us~l series. ~he reason for these o.ddi tions is that l.·ri t>.out 

continuity ttere is no rec.son to ~ssert ti:-:-:e t:-s.vel, n.nd :·.Ji -':::hout c::;.us'"'..l 

connection there is no tKJ.Y to distin,~uish ti::-:c tr2.vcl fror.t the 

fortuitous sinilari ty o:;:~ t·~':o diffcren ~ indi vi due1.ls. 

Fror:1 this dcfini tion of personal ~ine i'!e obt~i!"l tl-le criterion for 

asscrtin~ that tiDe travel hns occured; ttat the continuous co.us:J.ll.:l 

connected series of events co:-nprising sor:1e indiviGu:::.l's life, {""'~nd 

de:'inin,3 his personal tine, be incor:.r.,ensuro.ble wi -':::h external ( tto.. t is, 

The substnnce of this criterion, despite the dre~sin~ 

up in ter:-::s of pc:--son:::tl tine th:1t I..e 1.ds ;;;ives it, is tl1nt, .:.s :-::c:::-.. su:""cd 

by cxtern2.l tir:1e, that is by ordin:-:ry ti:-:1e, t~1ere nrc events rel..-~ted 

by c<J.use ·dho;. .... c the effect precedes t:-:e c2.use, 8.nd the C3.Use involved is 

an c:.:~ficicnt one, in t~e ~\ristotelean sense .. 

Cle:J.:::'ly tl-le notion of cause vli th which Le•...ris is ':lori:in~ c,::._nnot 

have the usu:J.l te:-:1poral directio~ of it built in; Le·l'!is uses ;tn etnc-:lysis 

of c~use in ter~s of counter f~ctunl dcpendcnce,bUt does not depend on it 

in this paper, fll that is required here is thc..t the notion used be 

tc~porally neutrnl. 

:~.::ter introducin;3 ti:7le tr::.vel in this f,::;.shion, Le\·Jis attcr::~ts -:::o 

deal v,ri th the co._usctl problcns. The circles of cn.use, \·:here ec.ch c·:cn:: 

in t~e che1.in :1ns a C::lUGe but the -:·:hole circle is inc;:plicc.blc, Le~.:::.:3 

(1) op cit p.1~6 



dcnls ':Ji th quite pereiilptorily. 

But ohere did the ~nfor~otion co~e froG in the first 
plocc? Ohy did the whole affD~r happen? There is sinply no 
answ2r. The pQrts of the loop arc explic0ble, the ~hole is 
not. Strange! Ou~ not i8possible, and no~ too differen~ fro~ 
inexplicabilities ~e are alread~ inured to. ~lmost everyone 
agrees that God, or the Big Bang, or the en~ire infinite past 
of the universe, or the decau of a tritium atom, is uncaused 
and inexplicable. Then if these are possible, ~hy nat also 
the inexplicable causal loops that arise in tiDe travel? (1) 

This response, o.ttro.ctivc 2..s it is to one \'lho li~:es the ide~ of ti~1e 

tr:J.vel, is nevertheless quite uns::ltisf:J.ctory. 
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grounds for supposing the circles to be possi blc? Cert.~inly, •::hen the 

tcnporal order norr.:.nlly nssoci.:J.::;ed ·;:i th C::!.use is d!"'opped it becor.c:::; 

unclear hm·: to formulnte tl1e inpo::;sibili ty of such circles, but docs 

a prina. :--acie coherent description inply the possibility of •::hat is 

desc!"i bed? :·Jot necessnrily. :~ore is nccde:.: .. Unfortuna.tely t;;.e ::.;JpC::',l 

to so-c0..lled uncaused events docs not suppl:.t \·Jhat i.E. needed. Fo:." 

conven::ion.'1lly: God is his ovln cause; the Bi:; Bang \•:o.s c.:. used; it is 

ei the~ a c::.te;;ory r.1istcJ:e to e.s:: fo:-- the cause of the entire in:ir:i te 

po.st o::' -:he universe or God co.used it; c.nd the deco.y of the tritiu;-:-; 

ator:1 is c8.used, thoush t!1ere :tre qu2.ntun li;-:;i ts to t!1e possibili t:r o:::-

describin~ the process of decay. 

There is indeed a genuine problen G.':Jout cc:.uso.l ciPcles, cspcci::-~12-y 

in fo:.--na.tiono.l ones, 1:Ihich cannot be dis:-;-:issed 2-.s n mere oddit:y. 7o:-

the sou1."'ces of hu!T!a.n l:no';tledr::e are s;ene:-::tlly tbouc,ht to be ldisdom 

_sained f:"'o:-.1 expc:::"ience, nnd, pc:"'hnps, revelc.tion, but ir: ~he ti~e tr::::.vel 

story t1·w \:notJledr;e of' ti::~e tro.vel is neither inferred .:::t. sor;:_ething 

:"'l'O::': experience no:- revealed - it i·s only tau~ht. Is it possible t~2t 

huwc:.n 1:nm·:ledge s!1ould hr;,ve no ori,:;in? Le1·:i:::; does no:: discuss t!l.is 

point at all. 

Despite hi.s ino.dequc.cy on causal circles, Levlis docs deal 

sntisf2.ctorily t•Ii th the mo:--e cor:-.r.1on objection, ti12t ti:':!e -:::r;.1vel i:-::p2-ic:::; 

t:1:::.t ·,·;e cc.nnot do ·.·Jhat 'de evidently cc:n do. Leuis uses as ::n c:~:J._!.1';JlC 

'i·Jho t:"'c-:.vels bac:~ to 1921 to ::ill :1is Gr:::..ndfather, ;;ho -:1n.s then 

G. live. 1 It is logicnlly inpossible t:1;:t Ti>1 should c~1o.n.~c t>.e p2.st 

by ':illin.s Grr1ndfnt:1cr in 1:1':":'1. 
(1) o~ oi~ p.1~9 

(2) op cit, p.150 
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is true in ~ w-:-:.y. ?i~stly, the sense in ~·:l:ic~ 'l'in v;ould c~1c:.r:gc :::>.e pc-:..s-:: 

is e:·:c.ctly t!l.c sense in ':,rhi..:::l-: He no:-n:;_lly etct to c:!.c..nc.::;e the :'uturc, 

n:1mely ·::ror:1 ... ,~-:rtt it r..ir~I-..t be :-:;oing to be to v:;1o.t it is .GOin:-; to be. 

Secondly, the lor;ic:1l inpossiblili ~y of Tir:-.' s net ion does not ir.1ply 

thnt he is unable to do it, r:1erely -:.:hc.t he do·2s not; in otl1er b·ords, 

:~1h:tt is lo{;ically impossible is the conjunction 

of 'To:7l !·dlled Gro.ndfather in 1921' c.nd 'Grcmdfnt~1er did not die in 1021 1 

It docs not follo::; thnt ''i'o;J ~:illed Gr2.ndfo.t~cr in 1021' is lo:;ic:1ll.Y 

inpossible. r. sii:"'.ila::- point :1olds about "!::he future .. It r;;ay ·.·te 11 be 

inevit~ble that I die before I ro::.ch 100, it docs not follmi it is 

lo~ically ir.possible for ne to live for n thous2nd yc2.::'s, or t:1c."c I 

Cl.rt un::cble to- I sin:ol:r won't. (1) 

A result of our brief survey o: the litcrntu!"'c on "!:i:-:1e travel 

is t~o.t it is nucn h:1.rdcr th<J.n one r:1ight ~ave t11ought ·3i the:" to prov8 

o:-- disp:.~ove i ::s pos:Jibili ty. Despite the si~::nle origins of ":::ot:r. t~e 

case for o.nd the cri ticisr. of tine tr<::.vcl, t~1e ;l.:-'GUnent-:1.tion Occo::-:e::-; 

extrcncly co;-:;.plc::, ::.s both sides ret::--c:1t to finer 2.nd finer ?Oin--:s. 

That this f~:.nilic..r p-:2-ttcrn should er.:e:-[';C fo:' tir.1e tr:-:.vcl is so:::eu;:::-.. t 

surprising, fo-:: tifile t:-c:.vel is h.:trdly o.n idc2. \}i th .2n i::1pecc:.8le 

2.bili ty to survi vc. ··:!h8."t, then, is there to t::-te ide a, and \·Jh:: t i::1por·::::::.ncc 

is it in the n.ristocr~cy of r:1etnphysics? r.i.'~:e ::ey to o.n ans 1::cr I thirr: 

is to be found not in \<lci:;;hty nDtte:"'s of Met~p:1ysics, but in 

episte:Jolo:::;y. But th:1t is tl1e subject of this thesis. 

In the introduction to this chapter I stressed thnt tir.~e t:-:;.vcl 

is, in essence, a concept introduced by ~n2.logy. .\s 3. result, it is 2 

.fluid notion t·ti thout precise def'ini tion, :1. conc1i tion ~::hich r;oes so::-:.c 

v.tay to cxplninin:"; it::: ability to ~urvivc. ::ore i~porto.ntly, the 

(1) ~i;-:1il::.tr ':!Oin-.Lcs :1.re T:"":2.de b1 ot~1c~ .:tue>.o::"'s, :or 8~:~:7:.plc, :?. :io.:. .... ·.-_ricl:, 
'Or. So;;;c ~·':..llc.ze.:l P:1.ru.doxcs of ':'i:::c T: ... 2.vcl', Jou:-n:-:..1 of :?l-:ilosOJ~Y 
Vol L;C~ll, Ho.13, 1975. 
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such precisio:1 is not in the rL'"!ture of .:1n;::tlogicc!l conj ecturc. Conscquc::"::l:,", 

to cor:1e to an underst:::tndin,n; of the fundcu::entn.ls of the idcct o: tiT:"",e 

tr:1vel, we oust first investig2te the nc..ture of t~e o.nclo;:;y, ::-tnd its 

li:7tits. 

An inpo!'tc.nt facet of this investig.;,tion is the move o.nd 

coun"cernove in the offense 3.f,C:.inst ~nd defence of tir:1e tre:..vel, for out 

of this debc.te comes a clenrer understn.ndin0 o: t~1ose feu.tll:"'es of the 

world fron which the :::tnalo,'3J' is dr:::n,rn. Dl tir.1c.tely, I believe, t:1e 

cnuso.l parc.doxcs are the r:10st icporto..nt in this respec-':, c..nd t~:ey 

ce:-toinly r:;ust be deo.lt with. The investiGc..tion of the ano..logicG-1 ::ature 

of tiwe travel und the relevance o: t!1e CG.us,::;.l p:::.rCJ.doxcs 'dill be tl1c 

subject w.2"!:ter of t!'le next ch2.ptcr .. 

~~any issues thnt h2.ve been co.su:::lly raised in this first c11:-Lptc.:~ 

briefly su:"veying the literature -.::ill not be r::dsed ~-...go.in, o=- if t::ey 

:::~re, only peripher2.lly or inci den-tall~! .. 

they :::.re only incide>~tal. The next cl1:tpter is desi;nod to denonstr::-tte 

th:J.t belie:. I hope that out o!' it the ir:1port:tnt issues 1,·lill e::~e:-::;e. 

:·Ie nust no-:: for_sset ho':!evc2:" .!;;ho.t t'he overt foundations of the 

concept of ti:72e trc.vel arc net:-lphysico.l. Godcl ar.:;ues for the possiOili "'::y 

of tine trnvcl on grounds dra.V.'l1 :f'roo uodern cos::~.olo.c:y, and eti?J.s to suupo.::"'".::.: 

tl1e ideo.listic thesis tho.t tii.'!c is un.."'eo.l. ·.-Ie lls :1rsues for it fro::-: 

t:1c accepted Ne~·;toni:tn \·!is don of ~is dCLy, essenti.J.lly in order to p:::--ovi -:le 

n pseudo-scienti:ic support for prophesy. Dunne o.:.--gues for it fro;-;, 

simil:-:o.r g:--ounds in order to provi·:ie a genuinely scientific S?P-90rt to~ 

pl''eco,sni tion. :~eil:::;.nd rtihls to correct the ·.'.1ellsian ar~ent to 

o.cconodnte the po.rtial discrediting o: the ?re,·:tonian vie'.'/ of tine. 

those 1.·rho c:.re supposedly enemies of tine tro..vel, such as \'!illL::.r:1s, in :~2ct 

It seems that there can be ~any metaphysical supports :or ti~o 

travel. The further investigaion of this matter is subject mo.ttcr for 

chapter three. 
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TL IE T:1/\.1JT:L ;\TID .'\IU\LOGY 

As I have for'cshadoi•led, the aim of this chapter is to give 

as positive a description of time travel as is possible. ~he most 

humble description t1e can give i: we • .. Jish to defend tine travel is 

thnt there are, or at least could be, phenonena ">·Ihich by ana low with 

ordinary travel in space \·Je would wish to call travel in time. 1:!e 

could jump to nll l:inds of concluSions fran this, but v:e uould have 

no ir:u-nedi:1te justification in doing so, for as yet 1·m have said 

precious little. First of all i'le r:1ust explore the nature of the 

analogy, and the liroi ts we r:1ust put upon it. 

In the use of analorcJ.' as a li terct:"'y or as 3. propadeutic 

device, anctlo.:;y is, in t!le nature of the enterprise e::o::cused fran the 

normal requirer:wnts of' philosophical discourse, \·Jhich are th2::::. 0.-n 

ide2 be clearly defined, ri:::;;orously consistent, ::1nd 2.ccurately 

placed in the relevo.nt sphere Gf discourse. The drav:ing of an 

analo~~v is intended to hi~hlight cert~in features of a concep~, ~ 

.sroup of concepts, or an area o: discourse c::.nd is used for its 

psycholo~ic~l effect tllrou~h the purposeful associQtion of idc~s. 

E~Jidentl~' consider::1:tions of philosophic:::l rigour go by the Do::.:-d in 

tl1ese cn.scs, and the analogy c:~.nnot be pressed o.s i:f' it had sue~ 

ri5]our. 

The use of analoGY in relation to tine travel, ho'.-Jever, is 

of quite o. different sort. Here o. concept, that of travel, is bein,~ 

extended by the use of an ano.lo;nr bet·Heen the st!"'uc-:ure of tir:;.e nnd 

that of space. This analogy, if
1
as it is intended to be it is to be 

cnpnble of extendinr, a concept, and not just illunin2ting conccptu~l 

st:"uctures as does a literary or propetdeutic 2~n:::.lo,:::s, ::1ust be a 

rigorous one. 



word \·:hiGh excuses lacl-: of rigour. 7::ere n~e, l10':Jever, excellcn"t 

re::1sons for insis"tin;; that such n co!"lcept-e:~tending ano.lo,rrs is c.. 

Firstly, nnd r:1ost i:":"lport:J.ntly, the concept-

extendinr_; a.nalogy shc.res a pc.rnmount fec..ture ','Ji t~1 ordinqry ::1ne.logies 

in neither cc;,se are the two terr:1s of the anctl0,'3Y asserted to be 

identical. Identity may perhaps be concluded from study of an 

an..'llorrs, as 1,·Jells, for eJ~o.nple, or l•!illi:1ms or Quine conclude th2t 

time is a dimension of space, but the origin.1.l analor_y does not 

a.ssert this, it only draws attention to a structural similarity. 

Secondly, \.\J'hen a concept is extended by use of an analogy, many 

features of the original concept may drop out. This happens, for 
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exanple, ~Hhen we try to extend the use of' the concept a: intelligence 

beyond the hunan sphere, trying to apply it to other anioals or 

guessin.~ about possible extraterrestials. T~us o.n :1n:::~logy mG.y dra~:.· 

attention to the wider applicability of n. genernlised or more 

abstrnct form of the concept. This form of generalisation is the 

usual form of extension of a concept, and hQS the ~esult, ns does the 

dra\'ling of a.n analor;y, that a certc.in lnc!...: of rigour as to the 

originnl concepts is perwissi ble, since many e.spects of t!1ese 

concepts are irrelevant. Thus \·:e h2.ve yet a third similarity bet\·:een 

our concept extending and ordinary analo~ies. Consequently I 

believe thnt \•Je are correct in co.lling these .first ana.logics. 

The sort of .:J.D<:ll0£"3 involved in t;:.e postulation of ti77le 

tr:J.vel must, then, be rir;orously denonstr"l~ed. This is the 

concern of the first pc~t of this chapter. Of course ';!hat 

appec..::-ed to be ~ ~nalogy t·Jill as is usu:;.l in such co.ses oultipl2t 

into several possibilities 1.·Jhic1:'. are quite distinct al thou,:;h 

related in definite \·lays. The nc..turnl plnce of these vnrious 

interpretations in various doninn.nt !:letaphysico.l systens \'Jill occu:9~· 

the rcnainder of the chapter. 



THE G~\OUIID':.'O:~~--: r:'OP. 

As we ho.ve seen, time travel uas introduced by :'/ells 

e:--.."J)lici tly by analogy '.'!i th ordino.:.~y travel in spo.ce. 

\\'ho invented the ideo. of tine travel, us ins the technique of a.n 

identification of ti1:1e as a dinension of spo.ce. This was a tric::, 

for the supper"!: for this identification \·tas ultimately in analogies. 

As the passa.p;es I quoted in the lo.st chapter show, these annlogies 

\•Jere basically three, which I shall list: 

1. Tine is compared to spatial diwension 

2. TenporG.l persistence is conpnred to spatial e:.:-:ension 

3. The passage of time is conpared to spati2l ~otion (1) 

These three comparisons are introduced ns a sort of 

conceptual justification for tiDe travel, but to what extent are 

they necessary? ::urt GO del's version of tine travel elininates t:1e 

3,?. 

need for the t~ird, although General Relativity on v:hich it is based, 

appears to o.ccept the first tHo. Dut then the sort o:' ti::1e trc;~;el 

involved in Heinlein's story seems to dispense ·.·:ith all the tl:rec, for 

the hero there sir:1ply steps through a sort o: door1·1ay t·:hich opens on :;. 

distant tine. 

In O:"'der to discover just '.·lh<'lt analo_qy or c:.nalocics are 

bein.:; dra':ln He need to consider the elenents involved in the 

postulation of tine tr.:1vel. As I said o.t the beginni..nc of t~·ds 

c~npter, the ninil"i1UD t;c cnn say here is t:1o..t the:-e ::l.re, o:- at lc::s~ 

could 8e, phcnor.1ena \'lhic:t by analogy with ordinc..::--y tr:.1vel in spncc 

;·m t·rould wish to call til7le travel. The conception of ti~e tr:;.vcl is 

not quite o.s bnld as this ho•:reve::-, and goes r:10re alon~ the lines 

that tl1cre could be a nnc~ine of so!:le sort or other which one en::c!'s, 

sets in ::lotion :::tnd then leaves after 3. len,rr,t~"1 of tine, :1t v1hic:t ti:-::c 

o:1e finds oneself' in the po..st (or distant future). This popul2.!' 

(1) pp 2-3. The three ~nologies ore int2r~Dined in this qua~e. 
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p:::•csen-t~tion CC'..n be p::trcc: doun so:-.1e·dto.t :for ~hilosop:1ic~.ll:.r spe2..::in~ 

the nc.cl-:ine is quite unnec•<;ss:J...r:t even t:1our::;:: convention::lly it 

provides tl;.e nngica.l element necesso.ry ~or tho.t suspension of' 

disbelief which allows o. story to proceed. Once the ~nc~inc is 

elim.ino.ted (it co.n cqu:tlly be elimin~~tcd, conceptually, fran GO del's 

tir:1e trnvel) it becomes clear that tine tr2.ve1 is popularly considered 

to be etnnlogous to nny for:1. of o!"dinrtry trnvel, such as wal1:inr; 

souet'J'he!"e, but has t!:"le consequence o: o.rriving at a tine ro.thcr th:1.n 

at ::t pl.'"l.ce. 

Relating this description of ti::1e tr3.vel to the minir:1a.l one, 

'''hich toJas the clain tho.t t~ere are,or at least could be phenowcn:t 

which by 2.n2..logy with spatial tr2.vel \·re 1,-muld ',IJ'ish to call 

\'le can see that there need be no definite clain as to v:ha.t 

f ,. + 1 + b d · .!.." ..1- 1 wrf;r.h· o oraJ.nary ..... rave a:r'e vO e preserve J.n ~,J.me vrnve ... 1 ~· e 

features 

cl2.ir.1 is 

only that wh2.tever these nay be they are sufficient to rende:- the 

nane 'tine trnvel' appropriate. But to na~(e any decisions about 

t11is matter, we must first of' all !Je clen.r what constitutes ordin:::t!"y 

travel. So let us briefly outline the constellation of ideas 

surrounding travel. 

Trnvelling is, I must enphasize, a hw::.an n.ct:ivity, 2 

controlled o.nd deli bera.te one, 3nG is therefore to be dist:inguis:1ed 

fran simple wotion or change of location. Such a distinction is 

necessa!"y since the nodern scientific revolution nade continuous 

notion no.turo.l to the •:mrld by denying thnt somctf:.in~ \'Jhich r:1oved 

required a force to :.:eep it ::1oving. Previously the doctrine of the 

Aristoteli2.n tradition that all motion required so::1ething v1hic!1 could 

~ove itself had rendered notion a subordin:J.te forD of tr<'Jvel. It 'delS, 

for exc..."7lple, conjectured, that a ~hrm·rn stone t•/o.s pulled t[].rou,':h ::::e 

::1.i!"' by a vortex created by t!;.c act of throuing it. (1} Since :.1l?:. 

motion ,::as understood to be origina.ted by .:;.nd l!laintained by sonet::i::1~ 

uhich he. C. the povrer to ;Jove itself, it \'las naturGl to construe :1ll 

(1) c.f. T.'lc Sleepmwl!.:ers, Artt-:ur ::aestler 



thin,r,s to !:cep mavin:::, the .:1ctunl sho.pe of trajectories, the forces 

obvious in the collision of inert bodies, and so on, but it h2.d t::e 

resul-t o:f C}..'}JlClining r:1.otion in terns of pu:--pose bec2.use Hhcn .:1 n.s.n 

ooves he docs so in order to do sonet1-:.L1G, or in order to 3:et 

SOf.'lC'VJhere • Consequently, v;hen the AristotelL1.n chara.ctcrisation 

of notion uas fin;c:.lly diccJ'edi ted by t:1e net·l mechanics o.nd cosi"Jolo:;y 

in the Ne\·Jtonio.n synthesis, it \•:as equally n:>.tural for purpose to be 

discounted in explanations o~ notions of any sort. The nodern 

tenper, r,'lhich acl:nowledges efficient, that is prior causes o..s 

the explo.nation of physical notion (which is, pClradiz;::aticnlly the 
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notion of inert bodies) tends to explain hu~an notion in siwil~r ter~s, 

ignoring purpose. The result is unfortunate for ny purposes, bec~use 

the different paradi,::;ms of motion lead to dif:;:'"'erent chnracte!:'isations 

of the centrnl fe2..tures of motion, and it is t!1esc \·rhich mus-: ,c;ui de 

the drawing of any analogy from travel. In order to deal 1;;i t!-1 .1..1 • 
>. • .J.1lS 

difficulty I separate t~e idea of travel fror:1 tlnt of notion, 

ntt:-ibutin,:.; e:;:pl:::-.nntion by purpose ~o the forr:;er but not to the 

lntter. This sep2..ration is proper I thinl:, because trn.vel is 

fanilinrly a huwan activity .. 

The conditions .::;overning ;;~otion o.re well l::no·;m, -t~1e 

prir:1ary one being that if an object ;:J.OVes frow I\. to D t:-ten it naves 

throu,::;h cvel"'Y point on sor::c route bet'JJeen ;\ nnd B.. Further if any 

point is mareino..lly farther on t:r:.e route to "J than another, t:1en i "c is 

reo.c:1ed nargin:tlly later in ti::-:c than that other point. -· ...... _,Q...,lOD 

in sunnn~y, spatio-te~or2lly continuous. Other important condi-:ions 

2.re, for exnr.1.ple, those of iwpenctr2..bili ty and C3.US8.l interaction .. 

The first of these is the requirenent that i:::' a thing :-:1oves, it 

displaces v1hatever is in its way, it does not go t~rou,rrh the:-:-t, in 

other words, objects 'l.·lhich can r.ove are i;r;penetrable. The second 

concli tion, thett of cnus0.l intcr~.ction, is th2.t an object is 

part of t~1c environuent throu,eJ-;. v:!l.ic21 it p0.sses, and :JO su~Jject to ,:-~11 
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of thnt rc,~ion c~s ·.-:ell c.s l1aV'illG influences upo!1 

re.r_:ion. 

'.::'o turn no\·: to the idee1 of t:::-8-vel ns ::.t hur.1<1n o.cti vi ty, one 

point is pnrQnount. If a person tr;1.vels fro:-:1 ;\ to B, then his 

purpose is to get to D. There are metny e.ppo.ren"!:; counter exnmplcs to 

this, but one should suffice to expl:1in ~o·.-.r they are dealt ·.d th. 

I:-:1ngine th:1t a plone is llijacl:ed -:o Al,e;iers frow f;orr:e. T~e pc.ssc:1r-:c:."s 

i-: would seem, h;::,.ve then tre1velled ::'::::-or:1 ~or::e to .'\.lgicrs alt:tou,sh t~ey 

did not intend to, controdicting the thesis that travel is al\·1ays 

purposive. The hij::tc~z situation is, ho':!cver, not clearly enou~h 

delir:1i ted to allow this conclusion to be dr.:::':tn. For, I assert, ci t:-:c.:--

they did intend to go to :\1,-;iers, o::::- they did not travel. Ad::~i ttcC:l:t 

the passengers plo.yed no di!"'ect p3.rt in the decision na:-:::in2 w~1ic::t _c;ot 

ther.1 to Al.ciers, but that does not r:t::t~ter, for in bo;;.rdinz a ve~·licle 

one does not drive oneself, one surrcnde:-s one's povter of carryin:; ou~ 

one's purposes to the discretion of the driver. No\·f the pi lot of the 

hijacl:ed plane vthen faced \'/i th the hijnc~·:ers threat, v1hatever it 

be, ferns the intention to fly to .\l3icrs. That he is coerced does :1.ot 

nl ter t!~e !':1ct that he fo::-ms such Cln inten-tion, and, nost inpo.:--t:J.ntly, 

that he does so on behalf of the pa.ssenzers because by the contro..ct 

of journeying, they ho.vc delcr;ated this po•:.rc:- to hin. Co:1.scqucn~l:-/, 

the pnsscn,-:;ers do intend to fly to ,'\lgicrs, :lnd so do pu:.---posely fly 

there, even though this intention is o. derivative one. The situ:ttion 

in .2 hija~l:ing is convlicated by the dele.~J:o."tion of powers by tl1e 

pnsscn::;ers onto the captain (pilot), but ul tir:10.tely resolves itself 

to nction under threat, \·!here the purpose to act still exists, but is 

not :t'orr:1ed c.utononously. r·.:ot all hijacl:inr~s need follov1 the 

conventionn.l pattern hov1ever. The hijnc::ers wi,r_;ht ho.ve :~illed the 

crew and flo'.·m the plane to Algiers tl1er71selves. In this case neithc.:-

the passengers nor the delezated authority, t!1e co.ptain1has the 

purpose of Going to Alzicrs. ?hen, I assert, the pn.ssenzers do not 

travel there, even though they go tb.cre. :.Iy ::-e::tson for assertin,r; 

this is tl1o.t under such circun.stnnces the passen,c;ers ret::1in no po::;e:::' 

of 2.ction o..t o.ll, either to assis-!: in .~etting to :\l.~iers, or -'co 

prevent ?he p2.ssen:3crs are effecti vel;:,' in the sc:r:1c position 

uc..n ':tl1o is :-cndered unconscious c..nd tr-::.nspor--':cd sone':t::,.crc. 

tr:::..vclled there, he ·;:as ta::en. I:::"' he hetd been conscious o.nd ~-:etC 

driven t:"le,_ ... e :1.t the point of e1 zun, !1e 'l:Jould ~1ave travelled tl-:cre, 
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for or o..g:::inst the jou:-ncy ;:-;,e:J.ns i ~ nu:::;t be discounted as t:;:•o.vcl. 

T:1is does not r:1co.n th::J.t !JG.Ssen;:c:r·s , who by dc:::'ini tion do not :1;:;sc 

this po\·:er 1' c2.nnot tro.vel 1 for they only lc:.c:.: this po·.'!cr by h::-~vin;: 

clcle:latcd it. To sun up then, ei t:r:er the po..ssen,";crs in the hij;::.c::ed 

plane intend to go to ~\l..:riers, (bec2.use their pilot does) or tl:e:r do 

not travel there (they 2..re tn~:en). Sinilar considerc:.tions apply to 

all apparent counterexanples to the t:1esis that all "!::Es.vcl is 

purposive. 

follo\·J. 

Once t'/e nccept this thesis, cert2i:1 ir;:portant consequer:ccs 

Since trc.vel centrally involves i:1tcndin':; to re2..c~1 o. 

destination, its inportant featUI'cs bccor:-:e those to do wi tl1 t:1is 

intention, nnr:1ely the depo.rture, t~e intended destinG.tion ar;.d the 

arrivnl. ::.rtn:t happens bet·.·recn is peripheral. Thus it is t:1nt people 

can truly be sa.id to be tr2.velling nl thour;h tl:ey have not the lc~st 

interest in the route or r.tode of tr::msportation; these nrc r:1erely the 

means by which the intention is co.rried out. Since travel :1s sue:: 

is indiffe: ... ent as to the actu:J.l notion by '.'ihicl1 it is executeC:, t!-:.e 

notion can survive even where there is no such ;-Jotion of any :::ind 

·.~·ha tsoever. So lon;: as there is nn activity of dep~:;.rting, an 

nctivity of arrivin~ and an intention to o.r:-ive 3.t the destine1tion, 

one hns travelled. This indiffe~ence of tro.vel to t~e n~turc o: 

motion is who.t allows the concept of a. i:1o.,cter tr::..ns1.1i tter o~ a:"' 

teleportation to ta::e root. For ei -::her of these ide:::ts ta::es as a 

premise that one :nay tro.vcl fro;-;;, A to 3 without traversing tile sp.:1ce 

bet·aeen, thus breal:in3. the fundc.nent.:J.l condition of r:iotion, thc-t of 

spn.tio-temporctl continuity, but so.tisfying the conditions for tr::::.~Jel, 

since these are indifferent as to hot.'/ a journey is acconplished. 

Travel, then, depends on o. ccnncction o: distinct places O:; 

t~e pu:"'pose of the traveller, .:J.nd not on spn tio-ter.rporal continui -:y. 

3ut the natter is not so sinplc, for a serious preble~ nriscs, since 

i: eit~cr notion or travel is to occur, t:1en that •:1hic:-t ::tr:-ivcs r::ust 

be tl1c saoe thing as thc.:t ~::hie~:. clcpc~rtz::. In tl1c cnse of notion ~c~e 

cri tcrion of identi t~r is str8.i_r:ht !'OJ."'c'JC..rd, in being just tlw.t o~ 

sp::":t:io-tcr.!)o::. ... :.::l continuity, but by tl:e very n:1tu:."'0 o::"' tr:::vcl 

c:-i terio!l of identity c::1.:1no·:: be used ::'or i .Z:. ':.'h:..t c:ri -'eerier.. of 

idcnti ty is o.pplico.:.::le to tr::vcl then? 7he ans·::er is to be :found, 
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I t:·:in::, in :J.n exrrr.:inc.tion of -:I:e concept o: 2. ~~ttc:::· t:-:::.::1sr.:.i -'etc:--. 

:.. :-:-~t:".tte!' t:::-::tnswi tto:-- is .::.n updated, scientific vc:"'sion 

of tclcport~tion. Its prir;:2.ry 2.ssur::ption ( ·:1hic!1 is, I believe, 

coherent) is t~1at 1,·;e r:1i~ht develop ;:, tec:-~nique by '\•ii:.icl":. ·:m record 

all the inforr.1iJ.tion neccssctr;.r to recrc.:1tc a physic:tl boc~.:r cooplc·tc 

in every detail. This inforr:"!Qtion v;ould be of two sorts: firstly 

the n:.'l.ture of e2.ch nnd every a.toi:"l (or other p.:1.rticlc) in the body 

o.nd its cxe..ct relationship to every ot::er; nnd secondly the precise 

st<J.tc of notion and excitations of every p3.rticle ::--elativc to nll .,_. 
..... :c 

others. The amount of in:'ornation involved 1-'J'OUld be enor::1ous but 

fini tc. Fror:1 it, by putting the ri;zht r.12terials ~o;;et:1cr in the 

ris;ht wo.y, '-lle could e::n.ctly recre:::;.tc the body. It v:ould be the sn.r,c 

body, although nur:1crically distinct, bec.:.:use it 11ould h2.vc e::o.c-::.1:,• t:-:e 

so.r:;e naterials, structure and st.o.tcs of r:1otion and encr,~. :Seco..use it 

h:ts o.ll of these, the body behaves as if it :;ad the entire past 

history of the origin.:1l body. The effects sucl1 2. technique ·.-10uld 

have on our concepts of Dan and his identity have been discussed in 

the li tcrnture, 1.-Jhcre 17l2.ttcr trans;:-:ission is just one of a \'lidc 

r-~n,0c of anomalies which disturb our no~-:ions o.f personal idcnti ty ( 1). 

Given t!l.c possibility of' such a no.tter transr..i tter, it bcco:71es 

possible to travel fron one place to another usin:; t:1e techniquet .'J.nd 

so dcfyin:; the continuity criterion of identity. ·.~'hat s;uar.'J.ntces tl:::t 

one is the sar:1e pel"• son when one arrives is that one is structui"2..ll:,r 

t>.c snr:1c in nll respects dm,m to the last detail, so th:::..t one l1,-:cs :tll 

t!1c menorics t t:1oughts, antici"i/c.tions, cnotions, feelinr;s and so on 

Such a cri tcrion of idcnti ty, 11hich •.1c n:J.y c2.2.1 

tl1e structur;J.l one, is a stnndard one, and is used for purposes o:;:""' 

identi:;:""'ico.tion, being the reason 1.·:hy Gescriptions ~i ve identi::'yint; 

This c:""i terion is in fact used .s.s conmonly as ~hat of 

continuity, for it is often iDpossible to establish a continuous 

!""lis"'to:::'y of c.n individual. A case \•Jl1ere the structural critc.I·ion lS 

~::.e r;10Gt ir:1port;::1.nt one is thnt the identity of a conscious 'bcins, 

since consciousness is frequently inte::. .. -ruptcd without affcctin~ t>.c 

due to :::r.mesL: Ol" br.:.in dnm~.c;c docs o.f:'cct t~-;.is identity. 

('1) c.-;=. for eX3r.iplc: G •. "i.C.:'h.lli<J~s, 1Persona: id2ntitq c::nd 
I n;::Jividuution~ Journal a·f th2 ;;,r"is::otelir:n Society, .~larch 
1957, p 229-252. 
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To sun up tl-:c discussion of trc..\'81 so f:1.r, \'18 :1:-'.ve 

distin;_;ui.shed tY"::.vel, :.·1~1ich is yuyoposivc, from ::1otion, :·;~·lic~1 is not, 

and have a.lso distinguisl1cd diffe:rent c:::•i terio. for identi t:.r 

applicable to CCich co..se, tho.t of' spn.tio-tcr::porc:l continuity be in:; 

proper 'to the 1<3.tter while tho.t of structure is proper to -:::::.c for;.;.er. 

These distinctions [;ive us enoug~1 • -f" .~...-ln ..... Orl7lQ vlOD to be ~ble to construct 

the an3lo~ies \'lhich genernte time travel. 

TK:PO:'l:\1. .t\HALOGI:C:S OF T~/\VEI.. 

The funda!Tlent.:tl analo0Y bet'.'leen tine and space thc.t is 

necessary if any concept of tine tra.vel or notion is to be 

developed is between tir:1es nnd pl2.ces. T~1ere r1ust be a tenpo:-al 

equivo.lent of a spntial location. The natural o.n8.lo,':)T to dr2.v1 is 

bet\·Jeen a tempornl instant and a spa.tial point, or n C.u:--ation ·;:i -::: o. 

spatial lcn~th. This analogy is the basis of the cl8.ir.1 tl;.c.t ti;:1c is 

o. fourth dir:1cnsion (1). Despite its sir:1plici ty and nttracti venc~"5s, 

the .::no.lo:r..Y shm .. :s se::."'ious defects ':.r!1en pur:::;ued, becc..use one of t~:e 

assu;.tptions by \·:ri ters a.bout tine t:;:-3.vel is t:1::1t ·:Then one t:;:-avcls to c. 

tenporal location and rer:1nins t!1ere one evolves v1i th tl1e people of 

thnt tine. But this ir:1plies thnt one chrm.ses one's tci:lpor::tl 

location, whic!1 C!efeats the ::tnF:.lOGY of instants \\•it~1 point, for i: 

one travels to a 3i ven point c:.nd re:-:1ains there, one does not ~.ovc 

fron t~nt point. To cater for this fo.ilure of ::~e nnnlogy ·::e l:1i,:l1t 

so.y thnt everyone of the tine to •::hie!-: \'Je trc.vcl is ti~e t:-r.vellin~ 

o.t o.. no.tural rnte, and t:1:tt '.Je desire ;10t to re::::-.ain nt the tir.-.e ;·:e 

travel to, but to rer.w.in vii th all these tine t:-avellers. T~is i:::; t:1e 

solution tho.t l,·Jells and !Junnc adopt. To rc.::l:::tin .'3. t a --:er::por.::l 

locc:.tion \·muld then be to stc.y o.t an instQnt for a cert2.in len.c:tl-: of 

tir:te. Dut he:-e v1e have the I3..r.dliar problen, for :::..n instant c::-:.nnot 

be 2. len.S>;t~1 of tir:1e, so t!Kl.t the applico.bili ty o:f 1 insto.nt' :--.nd 

• len;:;t;: nnd tiwc' to the one tir;;c inplics t·;m inG.cpendcnt nc.::su:'::::;, 

o.nd t~1cre::"'ore dir::ensions, o: tine. ':fe :-:1ust concluC:.e, t:1ercfore, :::--: .. 2."!::: 

eit:·:cr :--. n.ultiplication of tiwe di;-;;cnsions i::: needed o: ... t;;.-::.t tl-:c 

(1) This claim oill be exa~in~d 2~ gre2ter length in Chopter Four. 



is ir;rpo:"'t:-'.nt is t~:c :;Join~ o::: .... departure, the point of 2..rriv.:l.l .:;tnc1 t:-~e 

intention cmd :-:J.e::nc to 2.rri vc t!lc:.""C ( thou_::ll the nature of' tl1e ;:;e2.ns 

is not relcv::1nt) • If \'.'e c::-tn drc.::t;:'; up tei:lpor;:-;.1 correl.:1ti vos :or ":::~1cse, 

t!1en 1:1e hnve the ba.sis o: the c..n.J.lo;_:;y on '>Jhich tir::e tr.:1.vcl c:1n be 

bctsed, and we co.n simply o..bn.ndon t:1e trouble::;or.e tonporal 8.n-:lo.:;:; 

:for rem::ining n.t a plnce becG.use, as I reno.r::ed ec.rlier in t> .. is 

chapter, the analo,:"",y betucen sp:lCc G.nd tir:1e does nc:t !1c:.vc to be 

complete, only suf::'icient. ':!:"1at v;e need for a tenpor::l analogy ,::'"'or 

trc.vel is not to find annlogies in tine for all the fe:J.turcs of sp~cc, 

but rather to find ter.tporal annlo,:rics for points of depnrturc :::nC 

points of r:..rrival, and as it turns out inst&nts are perfectly 

satisfnctory for this. The concept a:"' the matter transni tter is 

useful -:o der:1onstr.J.te ho· .. r this comes 3.bout. 

If a person is recorded in -the l·my I have ir~agined for 

r.:atter transoiscion1 the info:-!7lation can be t3.""n..'1sr.1i tted b.:r radio, sGy, a_nd 

he be reconstituted clse'.·:~ere. T:1is v:ould be a :'o:"'m of travel fro:;: 

pl;oce to plo.ce. Equnlly, hoi•Jevcr, t!1e infornation could be stor•ej, c.n;::: 

the r:1o.n r-econstituted c.t a later ti;:'le. If t~is uere done reo;ul::.rly it 

could cor:1e to be reg ardcd as a sort of travel in to the futu.re, and 

it would be vii thout philosop!1ical complico.tions beyond t:"1ose 

inherent in the natter trnnsni tte:.... :.!otion into the future c:nn ~e 

si:::.ilarly conjectured, since by the use o:f cryogenic techniques 3. 

r,13.n' s mctabolisn can be sloued to vi:::-tually zero, and ii' our 

technolo.c.;y r::erc better, perl;.aps it could at sane lo.ter tir::e be 

returned ~o norwul. Such a resu:-rection ·dhether by tl.:J.t"ccr recordi:1,S 

or cryo.:,:enics could uell cone to be regarded as hnvin~ a poin:: o~ 

depnrture :1nd a point of nrri VQl, since there ·.·:ould be def'L1i tc 

2..cti vi tics which constituted the 'dcpo.rtur-c' a.nd the 'o.r:"'i vc.l'. ?he 

conjecture involved in tine travel uould then be based on an nnalo~y 

bet\·.reen such inst:J.nts of dcp<1rture and arrival and s:pn.tial points of 

ar:. ... i vnl .2nd dep~rtUI"C • 
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usin.s :-.1o·':ion 7-o expl::.in notion. 

C".n be avoided bcc~J.use Kurt GOd0l's !:l:l.t:lc::~ntics fo:- his ::-:o·:1cl o_"' ti:-:;s 

trc-.vcl ~c consis~en7(1). 

introduced? 

by 2.n2.lo;:-J to those of spo.tio te:-::.po:::-21 co::1tinui t:r fo:- o:-dino.r:_,r ~otic!:. 

p:::-oblens in ~:. ... yin':'; 

"· ,_,, :-:.n':l fu:-t>.er, ( ii) if o.ny I"~Oirrt: lS 

'!"oblcn is th:J.t -::he second c:-i tc:."'ion sctG ;Jo;·Jn :-:. rule o: tc~por;;.l 

pre~edence \·ii:ich t!1e D!"'Opor..cnt of ti:-:1e tre>.vcl specific:.:o.ll:,r ',·:isl:c::; 

is .:--ec:und:::nt so fr:r as t'!l.e needs o: continui t::r .:J_rc conccr:::;.c~~. 

•critl:.out loss :1..'7!Cnd the cri"'.:::e: .... ion to re::::d: i:' ~-n object :::aves f::'o::: 

ry 
:J • 

In o:::-der to de~.l ~·!i t~1 the second ;J:'Obler:: ~·;e need to fi:-:5 , __ 

·t:rn.veller pc:_ss c::-.cl1 point of t~1e route successi vcly ':Jut ':::;.ic::-:: do8:J. :1.ot 

i:':"lply t::c.t s'Jccessive points on t!1e journey ::rc re2.c:·wG lc:.tcr in -:L~e. 

::'or if te;::po:r-::..1 no::io:1 is to 'Je possible, t:·:en i ..:.c :JUG-7: 1;)c ;JO:::;si':il::: 

fol""" 1:::.-t:cr points on a journey to b::= e--:;.rlier in ·:ir.:c .. 

( 1) 
(:') 

:::-::.~.lite.:" Dne. 

p. 34-
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ou:::· journc:/ ~:;::s t::.::cn ::1 ccr-':2.i!1 :-~~.:o:J.:-1-';:; of ti:-:c, t:t:_:.t He ::~: ... :-iva ".t ::. 

1:--...te::::- objccJci'."8 ti:-:cc th::n ':Je left, ::,y J..:.hc clcc~::::;, ::.n:l t:1,'J.t ~c:1e cloc: 

the so.ne sequence earlier to lr-:7-e:- c.s ·:::1osc e::~cri.encos :::1o. 

::s no supri::;c th.:lt 'de find tl;.is corl''0Spon:::-:cncc bet·:::ccn ou:::- c::perisn·:.:i-,2. 

corrcsrmc~cnce :::.s nccesso.ry. 

equal vnli•Ji ty, c,nd undcrst::::.:1d ,,::1c.t :!. t :-::c2.ns to p:"e:'o:" sue:;. r-'.n 

cv::lun.tion to a cloc!:-re.":';iste:-ed clur:::'cio::, !lcvert> .. el3SS ::e do not c-.llo·.: 

:Je;:.o:-ics. 

il--:c csn~_:_itions U::1c1er ':!:;.ich iJc c:oul.:: be pos:::::i'Jlc to:.~;::._:-:; -":l:i::' 

putti:1,j t>.c events 

::..::::: a result ')f our e~rlic:- discu::::;sion o'!: ti.ne tr0.vc!.. It iG ~. 

:1e•Jclopr.;cn~ of ~-Jh:tt I Cell led t:1e st:-~tc."'7:u-:'~1_l cri tc:-ion o:· iden~ci --'::~.~ 

it :-u:ts 3.10!'1~ tl1c follo\·ling lines: i£' one s·:::te o:.:~ ~,ffc_i::·s is --::::-.c 

if ... , c::;.uses b t>.cn ~ is ec:.:--lier --'::h:J.n b, but is r:iffe:-ent in one 
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t•,·Jo :,Jrinciplcs of identi t:r, one based or: continui ~:.-- '":':.nd t~;.c ot::c:"' on. 

structu:::-c. 

ot c..r.. object in order _·to c:oncludc its identity, ;1.l t!:OU'_Zh t~c:-e '::c.s 2. 

cnus::l connection in the fo:::-;:1 a: nn inforr:1::t-::ion tr:J.nsr:1issio:1. I C.id 

if 

not r-. nece::::s:_try p::::.rt of ·::::::e for·:-:-n.<l:.tion of t::c structu:-:~1 ~:"inci-:lle, 

nor shnll I discuss t~1c r::.nttcr ye .. ~. I::r t~1c c.::-~ss of tiT':le t:-::--.vcl I usc ~"i. 

this princi:Jle to est0..blish identi t~r _;.c:-oss ti;-.:e ·>Ii tl·:out terl::Jo:-;:;,1 

co!1tinui t~r bcc?...usc it er ..... '"'tbled r:1e to esto.~lish 2.. sound sense i~ whic21 

discontinuous st2.tes of tJ.:::'"'f::.i:'s co~ld neve:-tl1elcss :orn o. continuous 

series. i'~e so.r..e principle •::ill -21lo 1 .. r us to _s;i vc -::.l sound sense to 

tenpor~l notion. 

Given 2 set of' events, 1·:c could o:-de::::- the!'l ci tl1e::.~ :::.ccor~-~in::::. to 

use ot~er st:'uctu:'~l principles. 

8o~l~ :;.nd so on. 

,., st~uctur'?.l contir:ui 7.y. 

intc:-:nc.l one, relatir..g only to t11c disyosi tion of p::u.-·t:;:; in -::1s l~·D:;J :-::.nc-2 

Sp3.tio teu9oro.l continuity, on the ot::.e:.--' 

hG.nC, locc:.tes the lo.;:;p 2-.nd its history in a spc.tio-tc;npo:.':'al e:-tviron.~icnt, 

and predeeding plo.ces. 

as t>.e~r stand, t~e:-e is no :;;unr:;.ntee that stl""an.:.-;c thin§-jS c:re no:: 

tr:--.nsi tio:1 :"l""OEl bl::.c:-: to "dhi te ·,·;l1ile ;JO.int;'_inin-:; sp:J.tio-te;-;:po:"'J.l 

continuity, o:' such ;;.s sudden discon-'~inuoas c~l:l:lJ";CS o::. ... pl 'J..CC o:"' ti:."'..c 

·.:~~ilc 7':l:J.into.i:-Iin': ,:;, qu~li ·t::::.ti ve continuity. 
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of c~uc:J.l continui t:.r, n:'..:-:1Cly th:::.t if ,<;. cnuses b, b is t:1e :;:-c.sul 1C o:::- :::. 

or ·,·:h2teve:r, then there is ::1 continuous pro:.::ess co:mcctin~ t> .. e e•Je~1t c. 

'.·ri th t~e e?ent b. Tl-:is principle cot:.ld nlso be l:no·::n ::l.S that o~--

infir!.itesi.'":'lol di: ..... .fercnccs, f'o:"" the iGeo. of :1 cor:r:inuous process is 

th::::t if n. cu.uscs b, then tl-:.orc is et c suc:1 tl:o.t a cnuscs c :1nd c 

en uses b :J..nd, spcn:-:in~ roug~1ly, c in quo.li t2.ti vel::,· pc;.:-t T:ro.::I bct:~::ccn :1 

and b. 3vidently by the SCL"Je rule t:·w sc.r:1c consic~er2.tionc c.pply to 

'a causes c' and 'c causes b'. One :-esul t of t:1is p.r·inciple is 

nothing c~n h:tppen inst,-mto.neously, since inst.::nt.:::.noi ty i~plics c.n 

o.b~upt quctli t.:J."ti vc c!1an;;c. 

in n. stnte of ::1otion is caused, this c;:~n~e c-:;.nno .. .: ":Jo abrupt c.nd t~:c:::"c 

co.nnot be, in t:21ls co.sc, <:n inst:mtr1ncous c1:an:;c o:"' :Jl2.cc. 

pc.r:::doxlc-:.lly, the ic1c.:'c of inertia ::: ... ollo·:.·s fro~ ::. pe::-'::"cc~ly general 

be extended too f::tr. 

Ju"".: t~:is 

is net so. 

occur r,rc:..c~u2.ll;.r, but it docs not ;:u::::-'<:n:'ccc t~:c sn:-:-.e o: ur:.cc.uscd or:2s. 

no ::::::-o':Jlc~s, but t:1at is not the ·::o:::-lrl of ~odc!"'n ccicnce. 

need to loo~: to esoteric ::1.odern ;:J}:ysics for e::::.:::ples. 

l-::. 1:r, tl12.t anytl>.in:::; t·rill continue to nove unii'o:"'r.:ly i.n :1 str~ight line 

unless acted u:0on by ~n e:-::tcrn::1.l force is c.. su::icient cx.:;.Dplc. 

object nc'3cls no cnusc a_:;_" its r.otion, it si:-:1ply novcs. 

need loo:-:: :'or no c:1use of the endur:::..ncc or continued e::::istence o:: "'~ 

thin~-:-;, it sir:tply e:{i sts. :\s 2. consequence, sp.:t.-Cio-te:-.1pO!'\'ll continui t:;: 

c2nnot ~c subsu>:led under cc.usal continuity 3.S · .nany ·crri tcrs h:.vc s'..lpyo:::·2c:. 

The direction of the causal chains is alss the directio~ 
of the ~arld-lines of objec~s uhich ra~Jin iden~ic~t oi~t1 

~h2nse~ves ~nd uhi~~ therefore represent s~e~inl =ascs of 
C;JUSiJl ch:Jins. ('1) 



.for {:c s;;.ys: 

Di.·Fferent 

~ith our defin~ton of C3US3l 2onne2t"Lon, ohi~h constd~rs th~ 
C<Jusal cho-Ln a s~~gn-31, thut "Ls, the -::r.:nsr.ri.ssion of a ncr<:. (1) 

Suc:1 n usc of co..us~tion dc:c2.ts -::he pur:;osc o: t!ie of -:1-:.c 
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Znli~l:t;-,ent into dyna::1icG ; .. :hiciJ. s::t:': th::t-'c '!;l:.i:1gs do not need fo::'ccs or 

C'l.uses to ::ecp the::t novinz, theR';)y ;;;~.).:inJ ;:;otion n2.tu:.""'c..l to t~1c • .. ·:o~.:·l::': 

r::::..ther tl:.::::..n !"'cquirin;-.; a hei: ... a:""c:1y o:f c.ngcls ::1.nd .:1 prir.tc nove:-. It is 

as erl""oneous 

o:: :·:ceping a thinJ in e::istcnce :lS it is to thi~: th2..t sor.1etl:inr: ;-:-;us-'.:: 

occu:"' which has t~e c:ff'ect of' l:eepin;:::; o. thin,: in notion. 

The confusion bet~·:cen chan"';C nnd cnusc.tion, which ou:::l•t to 

have been clea~:'ed up by ti1c .~r2..duo.l so~~1istic::>.tion o: tl:e ide:-: o.nC. 

scope of relctivity fran its seventeenth century o:-i:;:ins, ::as, I t:~i;::: 

been perpetu:::tcd by t21e often intcrcl~::n:eo.~le usc of' tl:c ick~2.-S a: 

p~ocess nnd c2use. ~:n1cre, fo:."' ex:::.:-::ple, one enquires into the ::-ec.son :::_n 

tl:.::;.t plt',CC • ~'}e c.::.n in such conte:.:ts use the idc.::s of c:o;.;_tsc e:.:1d proccs::; 

pretty muc:'1 interc~.:J.n_c,e;::.bly, bu-: not eatircly so •::i t:1out a ~re2t loss ...... 

our c2.pc~ci ty to differenti:.:te di:ferent circur:1stc.nces. 7o::- 1::l:ilc it 

nety be true t:12.t the oOject '.·r:::.s co. used to r2::.c~: thn.t plnce, equ::.ll:I 

:1ot 1.:e -::-ue. 

occured e1e ef~ec-t of which was to direct tl:e o~ject to t~1::t pl~.cc. 

:Sut this need not be true, bccc~use Do<.:ion is ne:tUl"'al to the oDjc-::-<.::, ___ ,,_._ 

its no. turo..l motion ::tay ta~·:e it thc::-c. 

One •,·;ay in v:hich P.eichenb:1ch' s usc~.se of co.usc::tion r.i.::;:1t be 

r:12into.ined is by nsserti!"lg th2..t the ctbscncc of co.uscl influences, or 

forces, is ..., spccia.l case of c~us:::tion. 

t:1c presence or absence o::' such forces in o. _r.F:-~t"'cc:"' o-.z~ the choice o-:: 

::.::'"'r::me of :"'ef'ercnce, and Gener2..l Helc.ti vi "ty ~~llo·.-:s u:; to c:1oose one 

(1) op.oit. p.271. 
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I ~Jclicvc, :::;o:;:-..isti::0.l. 

be uni vcrs;:;.i. :='orce:::;, ~;-;uc:1 r::.s ~ravi t::-.:.tion ·:r;:::.s seen in ;:-:.ncicn:: ti:-.:.cs. 

"1 A univcrs:::~l fo::•ce is not ,:;enui:1cl~r .:t force ,::.-:: all, for- it docs not 

dif:C'erenti-:-~tc ::1otions. 

J~rc.vi ty ·.'/.'J.S considered :1s nntural, it ~·ms not :1ecccs2.ry to i~:tn;::;::.nc :;::is 

t:1otion ~s the result o:' a force or a. cnuce. Caus::.tion is not nerel::.,r 

c..no-:;hc:::"". Uni vers2l forces G.nd unifo:.":::. :::otions co.n be cli:-:-ti!1~tcd b:,· 

cannot bec.~usc they are so relative. Consequently I conclude th2.:t the 

~bscnce of C3UG~l influences is not ~ speci~l CQSC oi n C3US~l in:l~cncc. 

The result that identi 'ty th: .. ou~:1 ti::--~c is no~ 2- specic:l c:::::;c 

of co.us2.tion no-,; follows fro:-:1 a furtl;.c.r conside:."'::-,tion o: !"'Cl2:.ti vi-:::,.·. 

/\.cr.o~_dinr: to ~.re,.,.~....on'"n ~e1...,-'-i·J;...._y t"'c ~~~te ..L ~es~ O'"' .t..'"'e C"..,_,,...._"" o·' - '-' ·' • v ~..~. .. c - .... <.....V '"'"", '" ;;;.v~~ · v7 _ " - v.J. "-''-'~··v ..... -

unit orr. r.;otion ::.re n.l tc:.."'nc..ti ve descriptions o:f t~1e ~ch,::.viou.r of' t1:c 

sil.::,c object de:;endin~ on one 1 s point of vie·::. 2est orA :-:1otion, t~1cn, 

is si;.;ply cquive1lcnt to tb.e continued sndu:·-_~_nce of ti:c oOjcc-:::. 

lessor.. fro1:1 ?·;e;::tonian rel:-,ti vi ty cc.rrics ove?.:"' into :=instein 1 s rel.--::i ~..r:. -t:,r) .. 

Conseqt~en'tly, if neither rest nor ::lotio:; ~--..:-e for::1s of' c.::1us::tion, 8!1C.t:.::..""'r'.r.ce 
Jl,, 

is not ei ti:.c:·. 

To return no~:: to the p:-ir .. ci::_Jle o~..., c::ws:::l continuity, 'N> .. icl:. 

•.:ras t!l.e object of the discussion, •:.!e h2.vc s~10'•.'11 thc.t it cannot Jcc tc..~:cn 

too f:::.r, bec<?..use t~1cre ::::tre p:""ocesses, in the se:"'ics of series o::."" e~;-e:-:.ts, 

o.r notions, Ol"" c~C>.nges, ~-thich o.:--e no:: c.:::.us.:-;,1 processes. 

ti---~e continued existence of G. thin;;; is not 3. c.'2uso.l J:'ocess. 

is the .~ene:-c:.l :fol"'T.1 of" conti~ui ty \'7hic~1 we ';;ould require in oJ:~c~c:r to 

Da~:e sure t~12.t our t·,·JO principles of iden-;:i ty, the S:J?_tio-te::'.por~:l 

and t!1e structural ., • ' 4.. or qua.Ll -cc.. ... 1 ve, correln"Ce? 'Svidently ';Je ;::ust inclucl.-:; 

not only those processes !·.rhic~ D.T'e cnus.-::1 but 3.11 those .,._._~-lic~1 ::.re :1ot. 

Tl.-:.us the ~cneral require:-:wnt of cor:tinui ty bcco:-:1e::> "t~at 2..ll ch::-.. n~es -:.:::·e 

co:1.tinuous. If t:l..is is t:--uc tl:.cn the ·.-rorld is ta.r:ted to t:1c ::ind o:::""' 

orderliness t:r .. t we •;!isl-":ed o: it, ;:,ut it is not c-,t c,ll e~rid~n",: t~--.::-. t i ~ 

' .. Tiilc it is plo.usi;:;le t:;.;>..t the o.ction of 8.n~r ::'o::.:·co, 
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li:·.1it, but it-s existence is not dete!'r.:ined b~r the ser•ies. 

fr:.ct thnt e1e se:::-ies is properly conve:::-.~cnt .~nd behnvcs ::!s if it 

Si;-:lilarly the st:::•uctur2-l outco:-.10 of a Ge::"ies o~ st.:ttcs of o.f:;:~.::..irs, or o:' 

n !7lotion, 'li:-1it' 

2. state of ::1ff:drs \·Jhic~'"!. is as a result dctcr:7~in~te in c~12!"Cte::.", :Ju".: ·.·:>o::c 

occurrence is not gunro.teed, th:J.t is not cs.usecl by t2>e series, :-::otion ·J1····<' 

chtln.'!,e. 

The i:-:1porto..nt result of the discussion fo:."' our i:-:1::-:.eSL.:::t:c 

purposes is th:tt the disti~ctions dro.•.·m in this section cn::lblc u;; ~o -:lr':':.'! 

t~1.e o..n::lo;:y '>Ihich ;::cncr.::.tes te:7l:Jor.~.l :-:10-!:ion. 

t•:i th t~1e t\·:o f'eatures o:~ ordinc:.r:r :7lotion, tl::~t o: n continuous ro:..r':c -:-_::c 

t~1r:.t of successive p:;.ssin~ of tl1c points 0:1 t:-.. ::.t rou-te. 

t!1c:.~ ::::;ucccssion coul6 or;.ly '.;e 

defined in tc;:-:por';:-':.1 teres b;:r "t::.c ordc::'in~ o: evcn-:::s :::.s c:trlier- c:.n:: l::te:..""'. 

This necessi tc-:~cd finding ~ ~e::ns ~y whic::. succession could ":Jo c::~~:.:'.::'.~~·:;:.""'issc: 

characterisation is found in the conce;t of st:::--uctural identi ~~·. 

The rcquirer:;.en-: £"or a jou:!. ... ncy or :o:" ;notion that fu!"-::1er ;;oi:r:::.; 

on the route be renc:1ed 1-::!.ter in tir::.e c:tn in tl1e first in:::;tc:ncc be 

replaced by subs-:i tutin;; 'l::tcr in an indi vidu:J.l 1 s !:listor~,, fo:- 1 1:::.-':er 

in tine'. T:1is substitution is not adequate 3.8 it sb:.nds, ho·::ever, bec;.u::~c 

it r.:oves the p!"oble:-1 .:1. s·~cp b.::.c~::·:ard, since on the f:-.cc o: it 1 13."':'3:"' i:; ~-~ 

indi vi du:1.l' s history' :1o..s to be cxpl:J.inec.i in ter~::s o:: 1 L:;.tcr in ·::.::.:-;;-2'. 

cve~ts in :-m in~ividunl history "J.S 

The point of t!":c discussion o: continuity rule::; '.-:c..s to c::::;t;:.bJ.i::::: 
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or C:->_us:"11 :Jrdcr. 

existence should not be interprcte:::~ c;;.us~lly, Out b::.r ~''~'1t I cnllc( 

t:-::1c structu:-c:.l ou·;:cone of a stnte o: aff~irs. The structur,-::.1 outcome or 

influences frow outside the systcd cnnnot be so read). This sil'lply 

menns in pr-::c::ice thnt a systen vlill continue :1.s it is unless ex~crn.:::..l 

influences interfere, o:::- '.:Jill \1or:.;: out its original infJ.uences accordi::-1~ 

to definite rules unless interfered 1:d th. 

In order to construct our te:::poro..l o..nc.lor;y fo!' ::-totion "JJe use 

this idea. of structural outcoi:1e 2.s a r;J.cnns of expl:tining; 'later in an 

individual's history' • ~·Je assert that the nt:-uctu:::-al outco:-:te of 8. 

state of affairs or series of suc~1 states is deterr:1ined by qualitative 

~spects of those st&tes, not by their temporo.l o~der, and thus th~t it is 

conceivnblc this outcor.e be earlier t~an the origin2l stntc or series ol 

sto.tes. So far we have merely refornul2.tcd tl:e possibility of ti~e 

travel as earlier described. The reformulation is, ho•;revcr, o.lso a 

refinement, for o.n individuo.l's history is such that events which are 

not ir.nediately due to externQl influences are the structur~l outcome 

of other e~~eriences, and that it is this structur::d relntionsl-:ip 

(\1hich is soneti:nes also causal) which orders events ns e2..rlier o:- lnter 

individu2..l!-s history. Consequently, since ·:re asserted th2.t 

structu.r3.l outcowes need not be later in tir:1e, •:te assert here that as 

a result historically later eve:1ts need not be late:- in time. ~:o·.1 our 

analo,::-.;Y fro;.t the conditions :for notion co.n be constructed o.s fol:!.o·,;s: 

(i) I:' 2.n object temporally moves fran tir::e A to tine B, then there 
is, for every time be-tween :.. :;.nd 3, a nonent o: the object's 
history when it is at thnt time. 

(ii) If an object temporally moves from time A to tine B, then t~e 
furt~er froo time A the object is, the later in its history it lS 

there. 

The clair:1 for full temporal motion by a.'1:J.logy 'di t!-1 spc.tial motion is 

then made by adding to these conditions that it is possible that tine 

B be earlier than time A. 

Except thn.t I have qu0.rrelled v;i th tl1e interpretation of 

cndurc..nce :1s co.uso:'::::ion, this way of introducing notion e·1rou~!: ti:::e 

is essenti::.lly the sane as tl;.at of D::;;.vid Le·>'~is, .:>.s ':rill cnerr,e f:-o::-: t:1c 

discussion in -the next section. I ~;.ave ~:.o':,'eve::::- :J.Voided ,'J.n ini tic~l 

chnrc:,cterisd:ion of -the connectedness of "the l1istoi':r of :::m indi·.riGuCll 

in 'terr::.s o:' causation because I thiP.k it is important to • +- • maln .... cu.n 
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bac::u:::.::~-::1 cr-~us:-.tion :J.G 0.. conscc;.ucnce o: tir.1e -travel or motion r:J_t:-:.c:- t~:,-::.n. 

asp~~~ of its definition. I thin~: this bec~ .. use althou[:~h r..l2.. tl1c cc:ses o:~ 

tine travel 1::hich intc::-est un, in :J~:-ticulc..r t::ose consis·~in:=; of hu~nn 

action, do involve bnc1:·.1n!"ds cnuss.tion (so far 2cS objective tine is 

concerncc:), nevertheless ue ought to lc<:.ve it ns possible thn.t just 2.s 

unc.::.used spc..tial notion can occur in the m2..r . ..~·.1el"" I have c::pl;::dnec2, so 

unc::1used tcr.1po:::-c..l r:1otion can occur. ?urthcr::-tore, if we are to assert th:::--:: 

tine travel is n. plnusible extension by an:;.lor;y of ordinary travel, then 

1ile r:mst use n.cceptcd theories as to t~e structure o.f the 1:10rld in order 

to sho\·: this. If these can accor1od3.tc ti;:1e travel, '!:!1en they r.1ust ':Jc 

able to acconodate bac::·: .. :n.rd causation. Ccl--tG.inly i:' 3. theory of t:.1e ·::orlC: 

structure .::1llm:Is bad:·l'lard caus3."tion it h2.s opened the dooruide ::o -::::;.e 

adr.1ission of time travel, but the oost interesting thing, surely, is ;::~1~r 

it should do so. One r:18.Y lool: for justifico.tion of 03c-::>:rard c-::.uso.tion 

\d thout t~e interr.ediary step of ti:Je trw. vel but this is one o: the nos~ 

conpelling rec.sons :'or entertnining t::.e idee:., 0-nd. historically one of the 

nest inportc.nt. But if tine tr-nvel is to play this role in a theory of 

the world structure it cannot t.ri thout question begging assur.:e 

b2.cl:v;c..rd cs.uso.tion. 

An i;nnedin.te consequence of t!1is is tho.t in findinG a criterion 

for the tying -'cogether of "the stages o~ a ti~1e trn.veller 1 s life into a 

unified •::tole i·:e c::tnnot rely on caus::.l thre:J.ds, since if 1.·/e do we o..re 

beg3:ing the question. 

David Le':Jis, \·:hose introduction of ti::~e travel I have said 

closely parallels my ov:n, in t:'1e article I discussed briefly in Ch9.pte::-­

One, devotes his energies to defendin~ the consistency of bac::·<:!ard 

causation. In this respect his paper is excellent. However he uses 

causation in order to de:ine the identity of o. tine traveller, B.nd 

evidently sees the ideo.. of time tr2.vel as a consequence of th.:J.t of 

b:.1c, ~i·:ard causa. tion. Jut this is, I thin!:, puttin_~ t1;.e cetrt be: ore 

t!lc i:orse.. '1~10 plo.usibili ty of tine t:--c..vel should follo':: f:roi:1 the 

extension of ordinarily accepted fe:J.-~ures o:' sp2..ce :mel til:',c, no-'c depcncl 
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this n2-ttcr, I shall let Lc·.','i s dcsc!"i be how he l:::mdlcs t~1e i c1enti t:: 

t~;.:-ou.-::;h hi n ;1i sto:-y of c. tir::e tr~vell <J:". 

lns~ead of an oper~tionol dGfinition, ~e need Q functionol 
defini~ion of personal ti~e: it is thot ~hie~ occ~pics a ~er~oin 
role in the p1ttern of events thot comprise the ti~e tr~veler•s 
life. If you take the stages of a ca~~on person, they 
manifest certain regularities ~ith respect to external ti~e. 
Properties change continuously as you go along, for the 80St 

part, and in familiar ways. First co~e infantile stages. 
Lost come sc.mile ones. .f:ler.wr-Les accu:::ulate. Food d~~ges::s ·f.lair 

grows. ~rist~atch hands move. If you ta:(e the stages of a 
time traveler instead, they do not manifest the common regul:rities 
with respect to external ti~e. Sut there is one ~a~ to assign 
coordinates to the tine traveler's stages, and one ~a~ only 
(apart fran the arbitrar~ choice of a zero point), so that 
the regularities that hold oith respect to this assignGent 
match those that com~only hold with respect to external 
time. With respect to the correct assignnent properties change 
continuously as you go along, for the nost part, and in 
familiar ways. First CoQe infantile stages. Last come 
senile ones. ~emeries accunulate. Food digests. H3ir grows. 
Dristoatch hands move. The assignnent of coordinates that 
yields this match is the time traveler's personal time. It 
isn't really time, but it plays the role in his life that 
t"lr.le plays "ln the life of a coDmon person. It's enough l·C~e 

ti~e so that ~e can - with due caution - transplant our 
temporal vocabular~ to it in discussing his a77airs. ~e 

can say without contradiction, as the ~ise traveler prepares 
to set out 1 'Soon he ~ill be in the past•. ~e ~eun that a 
stage of him is slightly later in his personal ti~e, but much 
earlier in external time, than the stage of hin that is 
present as we say -'che sentenoe. (1) 

Lei:ris' procedure is ce:::-t2inly the first step necess2..ry in the 

development of t!1e idea of personal tir::e, for it enG.bles the construction 

of ,,;~1at loo::s lr:e an orCins.ry personal history. Jut as we observed 

earlier the ncre collection of such a series o: events is not suf:'icient, 

there nust also by adequ;;.te ,-:;rouncls for believinG the collection to be 

the same individual. Not only must the collection 

of events shovr the regulcri ties of an ordina:-y history, but t!.ie event:J 

m:::..:.:in.s it up oust sh0\1· the sar.:e rel<:tions!:ips o..s the events o:: an 

o:-dino..:-y history would. Lei;Iis recognises the neccssi ty of t::is, and 

gi vcs t:-te follo•:ling answer to the question o: t'lhy the events foro t~1e 

life o: one person: 

answer that what unites the stag2s(or segoents} of a 
time traveler is the same sor~ of Qen~a1 1 or Dostty nen~Jl, 
continuity and connectedness that unite3 anuone else. The only 
difference is th~t ~hereas a coomon p2rson is connected 

(1) Cc;vid Le~"Ls, op.cit. p.146. 



and continuous ~ith respect tn ex~~rn~l ti~e, the ti~e 
truve1Qr is conne~ted a~d continuous only ~i~h respect to 
his a~n pcrson~l ti~e. Ta:~ing the stGges in ard2r, ~cnt2l 
(Jnd bodily) change is ~ostl~ grGdual rJt~cr than sudden, and 
at no point is there sudden change in too ~any different 
respects all at once. (Je can include position in externnl 
ti~e aoang the respects we ~~~p trnc;: of, if ~e li:~e. It 
oay ch~nge discontinuously with respect to personal ti~e 
if not too ~uch else changes discontinuously along ~ith it.) 
moreover, thereis not too ~uch change altoget~er. Plenty of 
traits and traces last a lifetiQe. Finally, the connectedness 
and the continuity are net accidental. They are explicable; 
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nnd furth~r, they qre explained by th2 fact thut the properties 
of each stoge depend causally or those of the stages just before 
in personal time, the dependence being such as tends to :~eep 

things the saCJe. (1) 

As Le\1is snys the connectedness n.nd continuity of the sequence 

of events \'lhich ma!~e up t[le life of -:he ti;:;e tr::1veller ::1ust not oe 

accidentc..l, but must rather be e~:plicable. Consequently re,:;ul~ri ties 

that for an ordina.ry pe:::--son ·,·rould be causally connected must by 

si;lllarly connected for the ti:.~e traveller. Such causal continuity is, 

Le•::i s asserts, a necessary condition of the uni-ty of the traveller's 

history, for if it were not, counterfeit tine tro.vel would result. 

Le\·"1.s postul2.tes a denon ";'lho crco.tes Fred e~~ nil1ilo in the pri:7le of life. 

Fred thereafte~ lives nornnlly and dies. Lo.ter the demon either 

discovers that, or engineers thinzs so t::nt Sc..n, who has been born 

nnturnll:,r, re2..ches a monent in the prime of his lii'e ·::Jhen he is 

qu~litntively identical in every respect to ?red at the moment of his 

creation. At this moment the der.on anni~il::tes Sa~. Sa>:: and E:"'red 

have the qualitative continuity required by Lewis { 2nd by ~e), but 

they do not have the 1:ind of causal rel2tcdness required to na~{e then 

identical. Le\·ri.s says, 'Either wny, Fred's lc~st stages do not 

depend causr:.lly for their prope:-ties on San's l::1st stages. So 

case of Fred and Saw is ri~htly disquali::'ied n.s a case of persono.l 

identity and as a case of tir:1e travel' • ( 2) 

I find I :nust disagree ':Ii t~1 Le1.·ris here on "ti.'Jo counts. ?irstJ..~r, 

Lewis 1 denon cx::nple does not s::o.v·:that he thin::::s, :::nd secondly, ·.:~1s.t 

Lev!is i;::nr:ines to be csuso.l connection in t:1is po..sso.gc is not in :-::-~ct so. 

(1) op cit p.1~~ 
{2) op cit p.143 
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o::-Gcr o: events is not :1. relcvo.nt consi C.cre1tion concerni.n;·~ t~1e or:::c:""' 

of events in personc::!_ tine. 1,-;e cc.n,t~:.ere:':o:.""c dispense :::i "'.:h ?re~: ":::·:?i:l.r:;: 

e:1..rlie:::' in ti:::c t!1o.n 82.::1 anC. r:-.o.::c hin l::;.tcr, wit!1 no difference in 

p::-'incil)le to the ex:::.nple. ~:Ie cc..n -!::l;.en tell t:1e s-to::."'y as .:ollo·:rs. 

an up to now norr:1al hlir.1nn bein,:;, is destroyed at a wo:-:1ent in t~c :1idst 

of his life by o. denon. This de::1on l2.ter creates Fred, ::.n ex2cct 

replico. of Sm:-:., per!1r..ps in :1 fit a: reno:::"se brmJ_cht on by a :-epri::-:o..nd 

fror:1 tl;.e God11ead for interfering in His handi\·Jor:-:. Is Frcd'iden::icnl 

with Sam? There a=-e strong sroundn for saying so, since Sn.rJ would be 

e:':fecti vely reincnrn::tted even t!l.ou_;;~ Lei:.'is' criterion of cc..~sal 

continuity is not netbecause ?red's early stages o.re not cnusnlly 

dependent on San's later stQges. 

At least, there is no such dependence in the story as Le•:Jis 

tells it or in my rewrite. There is, ho·:rever, ?..D. essenti.::l ctS3J'T:1::1etr:r 

bet':.reen t:1e t··:Io sto:-ies, becGuse -:here is i2plici tly a difference in 

the infor~ation ::vailc.blc to the dcnon. T:1e n2.tural as:::>ul:lption in 

r:1y sto!"'y is that the demon cre2..teS ?red on the basic of the in~ornc;tior: 

he has avuilc.ble about Sar.1. On the con"7;rnry, the no.:tu:-;::;.1 assur:,ption 

in Le·;ris' story is that since the denon cren.ted Fred before Sar:1, :1e 

did not l1ave the infornntion availc:.ble about San t:1<.1t Hould be necesso.ry 

for his creation o: ?red to cou..'lt n.s 2 rec:-cation of Sn::1. Suppose we 

grc;.n~ to the denon complete forekno:·:ledg:e, then t~1e nssynr:1etry o:"' 

infornQtion disQppecrs. 

The real lesson of Levlis' der.1on story is, then, tl12..t tl:e 

denon's crc~tion of Fred cannot coun"7; 3S a recreation of s~~ unless 

the denon has, at the ti:-:1e of his creation of ?red, tl;.e kno·:Jledge o:' 

exactly ho~·; Snm iV'O.s at t!1e tir:1e of tis destruction. rro~ ... J Let.:ris I point 

about co.usal connectedness recnerges if we suppose that all infor:::::.tion 

is ~nined as the result o:::' a cn.usal process, because tl1is sup~osi tion 

elinine1.tes genuine fore~:nowled,,_;c. (?ore~:no·,,IleG;:;;e bcco::1cs o. "?2-:"~iculc~r 

c~sc o: ~evcrse c~us:J.tion, if it con occ~r ~t oll.) Svcn ncccptin.: 

this sup:Josi tion, Le•:ris' conclusion of co.usQl continuity is 

conside:""ably Hc::-t::cned, :or S2.J:1 s.n(~ r:'::.."'ed in :::y story ::re not ~or;.I:cctc< 

c::;.u:::::-... lly -:'~S 0.0.je.ccnt st;--.;3cs o: :::-~n o: .... dinc:.:'y ::1:1r..' s life s.rc, :;.n:::: yc:: 
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development of tir..o t:-:::.vel beg2n. Fin2..lly, let us note ti:-l:::.t if we do net 

suppose thc.t infor:-:-~n.tion r:mst nl':J'":'.ys bz gained r;.s t~c ::-csult of et c;---.us::;.l 

process then Le·~·.'is' conclu.::don coll2.pscs utterly. 

riy second ::,JOint of diso...:;reor:~.ent ~1i tb Le'..·:is uo.s 'Hi t~1 his 

assertion that the expl:::.n;:;.tion of the connec::odncss of stages in t:-:e 

tir:1e trs.veller' s life rr:.ust be cs.us.:1l in nc:turc .. Le-.,,i.s asserts this on 

the grounds that the cor:-espondinr; connectedness of st.-:.ges in 3.D 

ordin..~ry life is C3.US8.1 in nature. I dis:::.;~:-ee with this, for as I hc.vc 

explained in an earlier chapter I do not believe th2t t~e endurance 

of an object is n C8.Usal process except in the tri vi::>.l sense t~12t it is 

a continuous process. (I am of course, always here usin8" cetuse in tl--:.e 

sense of efficient c2use.) Cert;tinly an object •::hich exists DO\'! exists 

because it hns existed up to nm:J, but tho..t 9rior existence, al 't;1ou~~1 

it is the 'because' of its existence nou, is not the efficient cause 

of th2.t existence. A cause is an interz:ction beb,reen thin,r;s \':hic:1 al ~c:~:'s 

t~1e course of events fror:~ ·,:;h:1t ',·muld ot:1er•.'lise have occurred. Tl:us, ::or 

exnnple, in classical dynamics, the ce.uses of :r:1otion are the i:-:1p2.-cts 

of bodies one upon another, and the continuu.nce of" that notion requir..;s 

no further cause. Th.::tt the notion continues is not the cause o: t~1e 

:;:'"'urther continuance of the notion. Equ~~lly 2.. t~1in::; does not cc..use 

ovm continued existence, it sim!)ly continues to exist. If we \•!ere to 

use causs..tion here, '.·Je '.·muld ~1ave to sc.y that the continu.ed e;::istencc 

of ::. t!:"ling is the result of its previous inte::-3.ction ·.-ri th itself. ~·. 
1.i1lS 

is pntcnt nonsense. There is no such inter~ction. 

~.Iy dinagreeraent '1.-Jith Lel:is, ti1erefore, is that when he S2,ys, 

• ••• the properties of each stage depend co_usglly on t!-lose of the stQges 

just before in personal tir:1e, the dependence bein.~ such as tends to ~~eep 

thin.Gs the sar:~e 1 he is thereby ir:1plying that eac~-:.. stage re1:1ains the 

sc:::.c bec:1use of sore intern:tl interaction in previous sta.s;es. ( 1) 

internction a: :J. poison c.nd .::.n <.::.ntic?.ote, but it need not be true, :or' 

( 1) c. f. :JI'evious quote. 
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Acl.;71.i ttedl:r, if 1.·:e interpr-et c:J.us2.tion ~1erc ns si;:;ple continui t:r, ::~lC:-} 

condition o: dependence on ea:-lier stet.~cs ~1olds, but Lc·.·tis, -:-,c 

the section quoted e.::rlier sho\·Is, •.:Ja:1ts causc.tion to ne2n r.1ore t:1s.n 

this. 

In fact it turns out that what Le•...-is r.1eans by C2,:.US2..tion is 

counterfetcturnl dependence, and certainly the stages of a mnn's life 

are related in this :fashion, and it is true th'J.t if a mnn had not 

existed up to now he v:ould not no1.v exist. But such an ide.::l of causatio:l 

is a very \-:enl~ one, and thou~h applicable to full-blooded cs.usation, is 

far :7~ore genero.l than it. Consider G.n exarnple. 

It is autw:1n, a leaf :fallls fror:1 2 tree ne;~t to a stone. As 

tine goes by the leaf chanses 'i·Ihile the stone ref.'lains the snme. The 

chans:;e in the leaf is a causnl process - tl-:e gr2.dual inter.:-... ction of 

cheoico.ls in the process of decny, ti1e dryin;: out, ;,vhicl1 is an 

interaction of the leaf with its environ":Ient. These t:nin,:;s are the 

cB.uses of the changes in the le2.:f. TJo•..: consider the stone. It does not 

chanee, '!Jut \·Je might reason as follm1s: c!:ange can occur :J.t different 

r:::.tes, so:-:-tetimes faster, sonetirJ.es slo~·1er, e..nd so 'Ne can conjecture tb.at 

no chcmge at all. is the lir.1.i t of slOI.tler 3.nd slower changes, so that a 

'zero rate' of che1nc;e is of the s2.ne l::ind ;;,s any ot:1er ro..te of ch2..n3e 4 

No change is then an infinitely slow change, 
but nevertheless chan&e of' a ::ind ( thut '11hich ..,,.,e co..ll renaining t::e S2.::':e). 

'.'.re can then if '.'le ',;Jis~ arrange rates of change so that decays arc nego.ti. ve 

rates, nnd gro\!Jths positive. T!1e stone t:1us, paradoxically , chan.~es 

and v1e must consi C.er <,·:hat the causes o: this change { ti1e re~ainin;-thc-

s:J.me change) are, just as \·te did for the lec.f. And just as the chan~c 

in the stone is, ·:1e found, essentially, the sJ.r:-.e idnd the sane ns tbe 

c~::tn~c in the leaf, so nlao it oust be 2. c::;.usal process. 

Once ':!e ho.ve assimilated the state of no cf'~ance o.s a i-:ind of 

chan:~e the rat:.;s ··:e assign to chan,<3es becorte arbi tr::.;.r:r.. Instc:--:.c~ o: 

stone o. zero rc..tc of chr:.n.r,-c :·Je c.:.n o.ssi ::.:;n sor.-:e ot::er r::te 

2-ncl c-djust t:1c r:1tcs of other ch;::nr;cs e.cco:::--dingly. 
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This line of re0..sonin.r: is, ~o·::cver, ::1r:;.stic'1lly in c::-:-::::c, ~o:--

a rz:.te of c:1;-:nf3c o.ny I:1.ore than the fact th0t a nUDOer is the li:ni t of .'J. 

sequence o:Z rational nunbcrs inplies t:1o.t that nu;;1ber is i tsel::' r .. 

ration2.l nu:-:1ber. The li::li t o:::""' a sequence r..ay well 00 of a dif:'ercn"!: ::ind 

to the ner:-:bers of the sequence. There are other e;:.nr.1ples tho.n 

nuncric ones. !t is by no meo..ns cert:::.in tho..-t t!-:e creature uhicl: 

represents the lir::i t oi' hu.'71o.n evolution ~ . .,rill itself be ::;.. ::1<'~n, cl t:1ou~:1 

all the gcnc:::"8.tions up tha.t point hnve been cenero.tions of nen. Or, 

when 2. na.n has reached the lini t of his C8.po.ci ty he h:J..s li::ely found 

so~ething that he co..nnot do, not sonething t~o..t he can. Or, tl:e li::-tits 

of lan::;unze 2.rc •,.,rhat it cannot sc..y, not \·!h:t t it can. Clearly, then, it 

is not nccess::1ry that the lini t o~ G. sequence be o:' t!-"le same ::ind c.s 

t~e rner.1bc:-s of the sequence. 

~raving est2.blished this we oust no'"! enquire whether the li::U t 

o: a sequence of slo\'!er and slo~:Ier :-2tes of cho.n~e is in fact itself 

of the sc:..,::e l·:ind as o~her rates o:f chc.nze. I sny no. :;y reasons .for 

this 2.re b1o. Firstly, I have ::.rgued on independent grounds ti!:J.t t~e 

persistence of objects is not s. cc.usc.l process, wherec.s the hypot!-:csis 

~t issue implies that ·~ . 
l. ... lS • Secondly, if i 't \:Jere 2. causal process it 

\'Jould have to be of n completely different ::ind from ot;ler c::usc..l 

proces::ws, beco.use the sort of !"'elationship there is this betueen 

stntes of n thine; \·J~ich docs not chnnge o.re no-: the sa."':'le 3.S t::at Dc-'.:;•:Jeen 

tl1c states of o. thing which does. Suppose ~or exasple that I try to 

All ny efforts are in vain, the nut: 

re;Jains exo.ctly as it was. 1:1hn.t ~as happened is that none o: my e:;: ... ::'or~s 

have been sufficient cause for the nut to bren~-:. The survi vnl of' the 

nut and ny failure to breo.k it are both results of r:1y activity, o.nd 

I nay well vrant to ~(no:l! the cause o:' !i!.Y fr:.ilure and the survi V2~1 of the 

nut. I would conclude perhaps that the cause >Tas that the shell of the 

nut 1.•1;:-cs too strong. I would certninly not conclude th::.t the survi v?.l 

o:"' the nut 'c'!C..S ti1e cause of the survi vo.l o:f tl;e nut. ?he nut simply 

sur~:i ved, o.nC 2..y f~ilure to b:-e-::k it 1·ms ccrt:::.inly not t~1e en usc of its 

survivc.l. 
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For these reasons I conclude, :-:ts I ~12..ve 'before, th~t cn.u:::;c 

is esscnti2ll:,r an i:1ter~ctivc notion, :-o.nd ~:1he:::-e t::c:rc i::::; no ia:.:c:r-:--~c~ior., 

sucl1 .":ts in si:-::.ple pcrsic.tcncc, there is no c:::.use. T~1e::-e i.:ny indee,_; :J.7 

2 cnusc for the 1:-:.c:: of such nn intcr2.ction, but this is not o. c::..usc a: 
t~e persistence of a tl1in,-::;. Conscquentl~/ I do not believe that co..us::>.ti0n 

2.nd countcr:actual dependence a:-:1ount to the sc.r:w t!l.in.:;, Out r:-tther thc:t 

C8.USQtion is o.. syecinl cnse of counter:nctur~l dependence. 

To return now to the case of the tine trnveller and the question 

of his personal identity. I have given ny rec:sons :z .... or bclievin;; t!1at 

Lewis' causa.l condition for personc-~1 identity do not hold, and I sbc.ll 

no\'! give reasons ~:thy I do not thin:~ that n. counterf2ctue.l co:1di "tion 

holds eit::er. Let us consider ?red G.nd San. agnin. J:'he counterfetctual 

condition for Fred bein.r:; Sa;::' s later self is th::.t I-'red would no-: be 

what he is if San had not been \1/h<J.t he '.'las. This condi "!.:ion is only 

adequa~e if overdetermination is not possible. 

Overdeter:nino.tion of an event o~ st:::tte of ni'.fo.irs is the 

condition v:here several causes are at t·ror:: ::tny of v.rhich is sufficient 

to bring about that event. If that is so, then ~ counterfactuG.l analysis 

of n.ny one o:" those causal relo.tionships t:lill be fn_lse, for the event 

vrould still occur even if one or ;.;.ore ( thou..:-::h not all) of the co. uses 

did not occur. 

Let us redr::n·r a Fred and San pictu1"'e. Suppose that a de~on 

tailor Sar:1 durin£; his life till at a given :-:1onent San is exo.ctly in 

every detail as the der:1on wishes him to be. The der.:on then destroys 

him and later creates Fred the replica. lis v:e decided earlier, \·Je co.n 

legitimately call Fred the recreation of San and the same person. rrow 

consider ~l1i s. The de1:1on kno\'ls exactly what Sar.1 is to be, for he 

eneineers thin~s so. Thus even if he had not engineered t:1in9;s so, it 

could v1ell be that he would late:- create ::?red as if l1c had, accordins; 

to the r.odcl in his rt.ind. Thus ?red would sti 11 be 'Jhe.t ::.e is even 

if S.:un ~ras been •::l:o.~ he ·::c..s. I!evcrt~rclc3S, :J.S I have so.i d, :;-red is 

lec,i ti77latcly the s::-~:-:1.0 person :::-:r..s Sa:7!, bcc.:J.use in fact he is 2. recres..ti0:1. 
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'-~ T ·, . . ~-:c is 

:--.:.::in; 

stc.tc o:: s~~ or 

criterion :~ils. s-cory, ·t;1-:e::."'e ?red is ec::.rlie::· t~c.n 82.0, is 

:-J~':..tter '.<.(1en •::c h;:;ve :_-::ostul.:\.tcc'. t:-:::.t it does not? 

J:J.t if t::is 

::..c so, :·::1.~.t evide;Jce could tl-:erc possibly ;:::e :.·or it? 

:=-'!"e:::l' s exi stcncc G.-2pencls or. t~1e end of S:--.r.1.' s? There :::.re only t':!O 

seQuence o:: the clo.sin:; :-::o;::ents of S2m' s e::ister..cc. In the teruinolO.::'",Y 

T~:e second is 

3::.::1 o.s ~·!e ;·:illed, ?erl-:s.ps 2-.lso controllin::; tl:c teoporc.l len,sth of 

t.>.e c~iscor;.-:i:-tui ties r~nd cert<:inly co:1trcllin:=; th.:; ti:::c of dis:tppec.rc:.nce. 

If ·,·:c ::-.:-e to ir2:'cr c:-..us:::-,1 connccteC:ness in :::.nether \·:-:J.y th::-:n by 

:.-:;ut, unless '.·:c c:J-::1 

:e 



59. 

,.._.., J... c_:_ _ cc '-'. 

..., .,.... r; 'l ___ , ~·-· ~~ . 

rel:-::.tcd :t co:1 ti nui t:/ 

C u;t to t' 

seq_:..rense is bro::en it is connect-::::1 to 

t o:~ to t 1 • 

':loin·t A, t~:e:-1 tl:e t::--r:ce of this ·.,:ilJ. ':Jc continuous ei tl:e:- to t to t' 
If the latter, t~1en the causal ~onnection in ~\ is fro<::. t to ~· 

co~nection is ~ro~ ~~ to 

Co:-Ise':!"Gentl:y 

! c-::.nnot intro'lt:ction o: ti;-:e 

o: ~ci;-:-:e t::-.'lvcl :-:1ust c-.ntccedc these. 
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corrctusron. 

I ho.ve spent some pages tryinr, to explain ·why it is tl1at I hc._ve 

avoided brinsing c:J.uso.:tion in-to by initial description of ti::1e tro.vel. 

I do not intend to avoid the topic altoGether, I thin!~ 
. .,_ 
1, is a most 

critical one, and l:he final chapter \'.'ill be devoted to it. ;.:y ain ~as 

been, rather, to try and pll..lr.lb the foundations of the plausibility of 

time travel and discover the ultimate principles upon which it rests, 

because the idea of time travel is a~azingly hard to eradicate. 

Consequently the emphasis has been in this ch~pter on the development 

of time travel by analogy t;clth ordinary travel, and I have tried to 

show what is not and what ought not to be involved in the analogies I 

have dravm. It remains now to pull the threads together and prepare t~-:e 

wny for the next chapter, for this one has been quite a sprawling one. 

It has emerged from the discussion of this chapter that 

continuity is one of the most important criteri~ for establis~ing 

identity, and that if .it is abandoned, as it can be for ti8e travel, 

then great difficulties emerge in establishing identity. Thus one 

iwportant strand is that of te:nporal motion, for it is this v;hich supplies 

the analogue for tine travel of ordinary spatio-te~poral continuity. 

It has er:1erged also that there are great difficulties in 

defining personal time, thn.t is an individual's history v-d. thout such 

continuity. Nevertheless, such personal time or individual history is 

a normal starting point in descriptions of tine travel. Heinlein uses 

it for example, and it is a favourite of philosophers lil:e Lewis. It 

is almost as if there is some ground for believing a per.sonal history to 

be an ultir.~ate touchstone of the v1ay the world is. I shall explore this 

more in later chapters. 

Indeed the idea of time travel as I have introduced it, with 

its tolerance of dicontinuities, seems eminently suited to such a 

reliance on a personal history. I do not believe this is any accident, 

as I hope I will later be able to prove. 

In the next chapter I •:;ill discuss what I have foresho.do·.-.:ed 

earlier in this chapte:- \llould be neecled, na.'nely the establishi7le!1t of tl·w 
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plnusibili ty of time travel in accepted vie\1S o:' the \·mrld and t:1e 

nn.ture o~ tine. That chapter '..':ill therefore 'oe o. rnore direct 

continu~tion of ChGpter One than tl1is chp.ptcr has been ~ .. ri t!1 ·~ J. ,.s 

enphc.sis on o.nn.lozy. I hope, ho:·rever, that this chn.pter has ac!:li8vcC 

its purpose of shoi.·dnz that ultimately the :71ere conjecture of ti::le 

travel is a ~atter of analogy and does not depend on any particular 

world vieH. 

As a result o:f the discussions of Chapter Three I sha.ll go 

on to sen.rch out the epistemological bases for t:1e vrorld theories on 

which tit1e travel is founded, again with a view to discovering \•lhy it 

is that time travel remains plausible. 
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,.., . .., \ iTPT 
" .• - •• ,_u'" 

I have shm·rn ho':: >·:e can ,zo about defininr: ti;:1c tr.;.vcl bj" 

strc.i;3~1tforHs.rd analogies. In this chapter I intend to sho•;: ~O':l 

the v2rious descriptions of tine tr~vel prescntcG in Chapter One are 

related. The issues here are metnp!-lysics.l ones, but I stnll only 

presen-: then fairly s:-:etc~1ily, for ;:;y ulti::1ate ~urpose ~s not ·,·;i t:1 

the met2.physics, but wi tl1 the episte::-tology be~ind them. 

',Je :found in the lo.st shnpter thc.t ul ti=:1o:•ccly the dif:icul ty 

in preparing .CJ.n analo.3Y upon which to base tir.~e tr3.vcl v1as t:-LJ. t it ".J:.:.ts 

e:-:t:-encly dif:icult to formult:.te a criterion of identity throu,--rh ti:-:1e 

whicl-:. h::1d the necessary flexibility to perni t time tr:tvel c.nd whic:: 

nevertheless does not presuppose it. Let me recapitulate. 

~·.re had a collection of disjoint histories each of v:hic~ ·::as 

a connected sequence of events occurins to nn ?..pp~.rently no::-:;;.c::-~1 i;1dividu.'1l. 

There is a l,·;ay of putting these !l.isto::. .... ies toget:1er so th:::.t events 

concerning i:':1nedintely the various individuals forr:1 a connected &!1d 

continuous sequence as if they \·Jere the entire histor:.r of 3. sin,1le 

inc1ivic1u::.l. :-Im·; cnn we decide th2.t they :i.n fact· do so? One way i·rould 

be to den~nd si::-:ilar connectedness 8..nd continuity not only for the 

individual but also for his total ~nvironnent. This condition \"Ie, :·:it;:. 

LeYJis, deliberntely suspended for ti:-:1e travel (though such continuity 

is necess:J.ry f'or ter:1porn 1 notion). t1..n 2.1 ter!lx'"lti ve to der.t:J..ndin:J; 

continuity is to den:1.nd C2.US8.l connectedness, since i:' an event in 

one se-1ffient of an indi vi du2.l' s hi story is the cause of some eve:1t in 

o..not~1er, there is therebjr sufficient ground for us to order ther:1 

sequentially. I had severnl qu;:-,rrels ':lith the threefold identific2.tion 

Lewis makes conflatinr; identity through tine, causal connectedness, e-nd 

cotiterf~ctlli~l dependence. These qR~rrels are not relevant here, but 

ny final point is, namely t:1nt concernin::; tl-'~e evidence for s:1ch cnus2.l 

connectedness. 

T:1e result of t!"' .. e discussion \"!2.S that to est;:::blis:1 iden-:it::r 
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to s~o\;: tbc gencr2l outline~ of such '1r"[:ur::.cnts. 

Be:or-e I "';O on to t~::csc ~n.ttcrs, :-:o•:Jevcr, I :·."ish to r.:n::c one 

obse:-vr:.tion. The cruci::..l question of tl-:e lc..st ch2.pter w:::.s t~e 

for:-:mlGtion of a criterion o:? personc.l identity ·.1hic:1 could :::ccoDo':lc-~tc 

ti "" trcwe l. The resolution of the l"i12.tter turned on t:;.e notion of c.n 

indi vi dw'l.l ~i story, ,:Ihich dei'ined 3. person:::.l tir:1e. ,....,, +' . .i::e no"'lon :n 

turn required the relev:tnt connection, n1.nely c;tus:'.l, be~:'Heen :;i.e~c;:;; of 

the ?1i story to !71al~e it of one indi vi du.:J.l. 

events c.s so connected ene:-.~ed o..s problem:J.tic except i: o.n objec:ti ve 

continuity of events ~,\rere supposec~ .. But I ~ust observe he!:'e th:::tt t~1e 

pro~le;:; c2.n be ::.voiCed entirel~r by adopting; a subj ecti ~ . .re episte:~10lo~::r, 

th2t is, by ::--efe~rin_-1 all TJet1.physic2l conce;;ts, includin~ ~c:::ose o·: 
cnuso.tion ."J.nd identity, back to the evidence o: huG2n ex7eric:1c::e. ?o::."' 

if t'::e fin2.l nu.ture of t!;.in~s is to ~e found not only in :;.o~·r ':rc co~.1e 

to ::no•:; tliern but ;:to:;:-e narrm:rl,y, in ho·.-r t'te experience theiil, then not>.in_;:::-

cctn g2.ins2.y t~e evidence of our eXlJCrience. T'he bod:/ o-"' expe~ic:1ce 

the:1 beco:::es tho.t to "~:T!1ich the st:-ucture of the •:rorlC :7'.uct co:1:or:--.~. 

':'he issue of tirr;e tro.vel then becomes ·::het:-:er tl-:.e pur;Jo:--ted bodies 

of experience ':1:1ic:: ti~e travel :::.llm·:s are interna.lly consistent ;:,:; 

bodies of experience; that is, v:~1ether the :1ature of hu:7lan e::pericnce 

is sucl1 as to preclude ti;:-te travel t::-pe experience. 

Usin,e:; hu;:1an experience in this nanncr ns an epist-3:--.Jolor:ic:J.l 

eupiricism in t:i.e trocli tion of Loc!::e. :Sut tl-..e natter is not so 

sil.'.ple, for t~e phr:J.se • hur:1an experier:ce 1 is n:r.1bi[";UO:JS, an C. c.:_n 

to ocpiricisn, 

-to r;;'::':ionc:lisn .. J::npiricisn tends to dec:.l •::i th the ol.Jjects of 

c:~:perience, ro.tion2lis~:; 1·.ri t:1 ti:e subject e-nd r:-:oCcs o: expc:--ier:.ce. 
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enpiricis::1. For ~"!i-;.ere :3e.:-.:::;son is ~olistic, loo::in,s to ti-.c re~o.t't 

of the e:;qJc:-icnce :or its n::->.turc ::ts o.. w~-lOlc, t~1e eL-:;:;i:."icists ::u·e 

an::.:.lytic, loo'~in.z to the cl.cr.tcn~s of the e;~crience 2.nd t>.ei:." 

t!1e ex:;ericncc is constituted. 

dif:erence is ulti:-,1ately nn episteuolo,:;ic2l one, :'or i·!:; is a dif:c:--e::1ce 

:J.G to the n.c/cure of evidence and the 2.cqui:."'in:=; of ::no·dled.~e. ':'!·-;.e 

er.>piricist proper cannot rest •,'fi th the \·tay things see:71 to be, :'1e ~u::r::. 

construct t~1is fro;-:1 the ·:m~' t!1in:::s for 

piecer::.eal ~nd the pieces put to~et~e?:-. 

on the other band (just li~:e tje p:1cno:Jenolo.:-;;ist, -~not:ter clo..i:-:;,c:1~.:: 

to the title Empi!'icis~) accepts as raw d2.t~ the 1.•:2-y t!1in,~s seen -:o 

be :;.nd constructs l:is 'objccti ve 1 ·Jorld - !1is ~ .. .rorlcl of object::; - to 

suit. 

?!1is Ci:feronce in e;:listc~olo.::;ic3l net:-t.or~, cspeci:?.ll:-~ t::e 

of diffcren·:: ap:J!'OG.ches to tl:c question o:' ti::-ie trc .. vcl. ?or if J. 

person's re;;orts, r:1C:Jo:::-ies c~nd so on represent t:1e ul ~i:J.ate evide:1cc 

:7t8::."ely .-;-. con::;t.:. .. uct •::hie:-: ~ .. :e use in o:-der to p.::.rti:tll:.r represen-::: o"J.r 

experience. If on t;1e other hand 3. pe:"::;on 1 s experic;nces nre onl:: 

evidence in :..;. derivntive and distorted sense, requiring to be :::n:J.lysc·~ 

to dis cove:' t:1e :1o.rd fncts, t!-:en -:::he question of ide:--.ti ty ti::-ou.c;:: -=:i _,~,... 

r.mst be refel""ed to an exte!"'n.:tl ste.nd2rd, in other •.;rords to the '<'12-.Y 
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su;:posed -:o be. 

?he consequences o: the di~.~ision o: ::le-':J:oc:1 vri t:-dn enpL:··ic:is:-:-: 

are i;.J.portant for tir:1e t:.."":J..vel, o..s ·,·:ill emer-:--;e in t2l.e course o: t::..i3 ~-:or:~. 

tro.vcl, let us be_~in •::i t~ t~1e t~;.eo:r7 o:: :)unne ~nd '.:ells. 

':!hen ':.'ells n.nd Dunne descri~ed tisc 2.s n fo:-::1 o:· ;:;o~ion ...-:s 

th2.t tine c:tn be equally· conceived ei tte:-- :--ts :::.n.:.lor,-ous to tl:.c ~'lt:-~ 

e. ::1o•.rinG point traces out or n.s anCLlo~ous to o..n in:Zini te e~:tended line. 

?he di:'ference bct·,;een the t·"'o ''Jas p:""::;cticGlly ::.>pe:::-t::in.s o. :--.1atter o: 

indii'ference to ::e':·ton ~nd the 

purpose, whic~1 I shall cor..e to in n no:-:-tent. 

laiG for Dunne o.nd ':Jells. (1) 

the ::1t:ti:e~2.ticL~ns and nntural philosop>:.ers o::' si::<.il:;_r :7tind, to 

e:7lph::::.size t>.e continuity of ti?Je, tho.~ tine :or7:ts :::::.. geo:-:1e·~rico.l 

continuur:: r2.tl1er -::1::.n an c.ri thmetic::,l sequence. 

stnte of affo.irs, it v;ould be inpossible to use t11e r:1ethod o:~ V:J..:1i::>:-:.inc-~ 

incr-er:1ents, that is infini tesinals, in orde:::-' to calculate the bc::.;;..viou:::" 

of r:1oving bodies. One intui ti vcly clet~r 1·:2-y o:' deconst:.""':J.~cin~ 

out. :=vi·:.ently the body is .:1t eo.ch point on t>.e p:l.t:: at .-:"~ dcf"2.ni ~-::: 

+" vlT:"tC' 

i:1. t>.e lcn--:-::!1 of ti~c 
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nri t~:nctic sequence bec:-:.usc bet·::ecn any· t:·:o ti:-.:es ho··:eve:"" close t:1e:-c 

is evidcntl::r snot~tcr ti:":1e, <1nd consct1Uentl:r .::.n infinite m .. liJ:~cr o:': ti;-:c 

bet·.'icen t:-~osc t·<'lo times. TI-:.us til'71e :'1c..s at le::;.st t>.e st.:"uc:ture o.:... .... c. 

rational continuut",. But un~/ t'.,:o points of such a continu.u;.: ~"'e 

sepo.r-:2ted by a dcfinte lenr;tl1 o:' tine \'lhich evidentl:.r cc:.n be su'!JCi '!iclcC. 

co..n !Jc divide~, C'..:ld t:1c poi:1t of' subdiv·ision is itself,, ;JOin~ of' ~L:~c. 

Thus tine is n re~l continuu~. 

reference to notion. 

nnd :.s :::.n e::.-:cnded rl. • ..... l~1ensJ.on is in i tsel:' innocuous, but '.Jeco:-:~es 

difficult t'lhen, as it uti vel"'S:tll;:r :·;u.s, it is couDled •;;i t~-: t~:c ide::_ o:' 

tl;.e uni quenes::::; a:::" tl1c pl'""csen:: no0.ent. 70:i.."' :1o':J cc.n one reconcil2: ~~-:.e 

present exists? Loc~·:e 1 s so.lution is ti-:.at ti::1e is 1 :!:lee tins extension 1 

n diue!1sion ·.·rhose pc.rts e:-dst succcssi vcly end do not coe::is't. (1) Jut 

i:-:1ply one ti:-:1e succeedG ~notr-:er ns present, ~·rhic>. ::1e::ns ~i::ws 

;.·.:hie~;. do not coexist nevcrt;;.elcss e:d::;t. 

Fro:::. this stc..te of nff~irs, 'i'/!1ic~1 >.::d L:dd quiescent :;.:~e:-

Loc:·:e, it 1:.'3.8 'JU~ a ste;J to t!1e conclusion t:-:e t:1e present itself :::o·1cs 

tf:e ninctccnt:1 century, ;:;,s the sot::-ces ~unnc 'luo~es s:1o·.·: ( 2) :::·.nc~ t::2 

a,1e olG ir..;:.::;e of the flm,; of' time ::.ssisted. :n::.ttel"'S, :1cve!"ti1cless, -::::~c 

i;-:tplic2..t:ions of this 'dC.Y of t::.l:: '.·:ere :1ot full::r :-es.J..iscd u!1'til tl-'.ey ~.-Ie: ... c 

presented jo::in~ly by Wells -'?:.nd se?:""iously by !Jun!le. 

If ,:re contenplette the flov.' or :-:1otion or pD.ss:1ge of ti;".ie '1te .fi:1::: 

thD.t it l:.o.s t\·ro aspects. Fi!"'st:ly it nec_ns th:>ct tiL.1e is divided into 

+ ""CSC"~ onri -"u~U"C .-.,nc', e<eron.c1,_1 v l. t ~.· .. CC.'.1"< +-'.-l"", .. t :::1 :::lOnent Of ti:-:-:c; p~s "' Z'"' - .L!"' ,.,, ,.... .... " -'- ' -- ~ - ~ ~ .) ~ ..... 

~--::-dci-: is :-:>resent ·,-;ill becor:;e p::tst :::.nd :1 uouent ·:i:1ich is futt:re ·::i:t.l 

beco7",1C pr'Jsent. 

(1) T:1is r:i::tter ttill ~1c dc::lt 1:Iith ::o:"'c in c:::~---pter :•'ive. 
(:::) See (~:::-':'.7)-'ccr !Jne. 
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su~~essivc ~iscs. !Jut tl:is ;7JC:J.DS 

/"·, cor:--el:;>.tive difficulty is :'oun:-2 in t":1c idea. of t:1e :-.:otisn 

so:1c·.:l1::1t dif~e!"'en::-l:;r. Since t~1e ~:1or:en~s o: ti~c consi -:utc 2. di;:1ensior: 

of tir:;e :c1.ncl :nonents arc successively TJresent ( t:1:.::t they· pc::..ss) 

there :-:-:ust be a r:~enns of r:.e.:-tsurin;.: this 3Ucccscion, :::;.nd this c::o.n a...,,·--~ ';Je 

ano-~!-:e:;:"" di~-.ension of" ti:-.1e. :Sut ;::. di~cnsion is onl2.· ter:Jpcr:'.l i: i "'c 

involves succession (as for Lo<:::c). 

bct•:reen ti;..e :J.S li~:e the pt:.t11 o: J. r:-:ov2.n.~ o'Jjcct ::.nd ti::~e .:1s lL:e "c::e 

pc.tl1 of t:-:c pctssing present is obvious. 

::c'I':1~;:;o..rt' s 8.!td Dunne 1 s re2.ctions to tl1e:Jc ver:;~ si~il:::.:::"' 

O;Jposite, . . ~ 

.1lS vO 

?::e rc"2son t::c one could :i."'er;::..:r:•-:1 (lis difficult;:,r as o. vicious one :J.n·:l 

t>,c ot>,e.:"' not lD..y in e1eir di~':'fe:-ent T:ti tuc~es to ti:-:".e .~S :1 rJi~cnsion. O:~ 

e:.~tcnsi ')n. 

:Jc:'o._7,r;<:rt' s circu.:'..::.ri ty le.:!:::s, t:-:.en to Q vicious re.:rssc 

Dunne's circul-:-.:.ri ty 

does not 1e:J.d to such nroblcDs for his re;~:"ess is not inc·.ri .;:c~'Jl:e 2..:1;::1_ 

~oes ~ot eKpl~in 
,_. 
vl.QC • It is 

o:C e::·:::cnsion-:.1 o.nc1 succcssi ve tit';e. 'rl1e secor:C: ::.1i:-::c~lsion o::.~ 

e::tcnsion:.l ti:-::.c, nccdc~. -::o describe ct:cccGsion in -::-:.c :irst, ~Qc;-::: :;.c~~ 
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is ..., Gcvclo::;-;·,ent o:' tl:.e ?Te1-:toni.o.n 

ti.1.1c .:-ts e::-tension ~nd time ns suc::ession n.s dis-tine-:, r:nd t!1cn c..ssc:-t~3 

as o:1c di:-1cnsion. ?~ten the succession the succcc~ive 

:Jl.'J.CCS • 

it docs no"!; ie1ply :t furtioer succession t::rou;:;:o tlois tir.e. The rc2.so:-". 

is t~1::;.t tl;.c rr.r1n.sure of succession is, i :-. succession is ~.lotion, t: ~;c::.c' ... E"e 

lon~ it tr~~:cs to r::ovc f: ... o::: one point "!:::o !;~1c nc:-:t. 

lS the succession o: t::e p:--escnt throu.~~-. or o: 

which un~le:".-:;oes chans-es, o:-- to be :tccur~_te, lG t:-:e loc;""_tion o: c>."'.:l-:c. 

_..,__re. 

not to be c::tc:.ded, but to be idcn::ic?~lly t!-:e s2 .. :-:<c t:::i~;:-; over ti;ne. 

it. 

net :::e:'"'Cl2' ~:.n...,_lo_7,0US ·;:;o :-:".otion. 

c.nd so unless this aspect of tiMe is distict fro~ its extensionc.l o.s1cct, 

a se~ond di~ension o: extcnsion~l ~'12S been discovered. 
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to :.":'. S:!J:<.ti:.:..l di:.1C:1SiO:l. 

the fi:"'st. tine dinension c::~n tl-:en be re:0:"'cs:Jn-tc ·_: just 

deri vLy_: ~":::o ii~ensior,s o~ ti::~e c~c:-i vc 

( , \ _, 

Evidently ~uc~1 needs clc:::.rin.-:.; u~, s~1cl1 ~s ::he n:::'.tt:.::-o oi' :< 

dir:1onsion, tl;.e fe.::_:_tu:-es of n spcr"::i::;.l dir:1en::::;ion, t::.c corrcct~e::-::s o: 
u:::1C.erstC'.nCi::1;~ the pre cent :1s 2 pseuc~o-o:')j cct, the r-.w::~::in:~ c~~ Gucccssio::-. 

:-.nd so on. 

too di::':f'icalt to de:;."'ive ti;:;e t.:-c.vcl. ·::e neeJ to ::.::;se:"t t·.:o t::in;:s: 

beL-\--= res~ricted to t::c :,Jrcse~t. 

l_:"urtl1cr:.10I'c, w:-:o..t is the relations:-:ip Oetv:ecn the present :::n:: ~' ._._;_e 

objects Hhic~: are p:"'esent? Since t~:ese questions :~re c:::-uci.::2. to ::>.::; 

vir-JJili ty o~ ·:::1c viou of ti~-•e u:1c.~ei' discussion, 
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concrc:::e .. 

on occGSlO:l. lc:;.ve r;~y body. 
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so::<:: o::." 

objects there arc re::tl but phantom ~otions. The sto.r::::; tr:J..versc t>.e s::y 

If tl:ic we::.:·e :..:. i:1otio11 o: co11crct.e obj cc-:.::;, ,....-·-~~--~ '-' v----"- .::: t 

it '.·:ould contr2.dict the lTd th2t not:1in:-:; cc~n t:::·:::vel f:?!.stc:c:"' tl:c.n li 3~1t, 

since ti1c most dist:1.nt st2.rs would lt2.ve vas:: speeds. 

Gi ve:J. c::.l1 t~ is, 

~J:""escnt, of :.:otion 

not. 

::-u:::; I ~12.vc St'.i '"1, 

Nor c::t:1 ·:rc ide:-ttify the prcse:1t ·di ti: the no:-::cr;:'c of tiw::~ tl"'.::t is -:;:..""'e~_;c;::t, 

since t::e present ::1ust rer.::tin one anr.: the s<..:-:-te t::.ir:g i:"' it is to ;:;:;.,_~c;, 

~:1d ;:--,o;·.wr.ts of tir:1e ?.re di stiYlct 2 ~:-iori. 

for t~:e::-e is 

! ,,...., l ., "" . ___ ....., is to 

T _,_, CC:l.SCiOt!:J 
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bcir .. ~ 

~iot SOt 

tl:e conscious sel:f lc2.s no 

or it h:::.s no di~.ension in the sense of Oeins .... sp:::.tio-::e:--:;por::l poi:1t, 

is, i:: hz.s no e::tensi::;n. :!:n tl:is latter c.::.so 1,·;c c. annat 

conscim:sncss '.'fit>. 2 te;::;;or,"ll 2.oc~ltioi1, ~:anc'.:! t::cn it could r:ot mo~,~e, 

~nc2 so ':JC ::1ust identi£'y it ·,,,ri t:: 

t:1e present. Consequently, 

c:1:1not be ::tvoideG by tl:e use o: co:1sciousness. 

seen 

T~1e events o: tho.t stretch o: ti:-:;e ':.'ould appec .. ~ fii'st in t::e no::·mal 

'I'l:is st:::.te of sur:::-ounC:.::inr:_:s; i-: 

·:.rere t8..~:en of the r::ovi:1.::; prcscilt, 

:·.:.otion, u:::::.t ·.-:auld it sho':;? 

The preser:t c:::tnnot be iclcnti:ied ei t:1e:- :-~s :::n 

event or cts ;:;.n object, s.nd !-w!'lce c2.nnot be po .. rt o:': t:te snapsr1ot. 

':,'e :;;ust concluGe, e:.s v;e hctvc be::."'o::.:-e, t::.a't t:1e present, i~ it 2.s ;"·.n~!t~:i:1.:;, 

is ~. 9~:.o.n-:o:-:1 objcc"!:;, not o.. concrete objec-t. 
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sucl;, s.s I have described is ·ti:nt thc:r cc.r.. occu:;y "'.:;!;:c S..'J.r.ie pl2ce o.s o-::->.c:;:' 

objects 

p:."'opcr"ty is su::"icie:1t ~o distin:;uish p;1nnto.-:ts :ron concrete oCjcc"c:::;, . 
since t::e for:J.er c:J.n occupy the sc..ne place ::;.s othe:::- o':Jjects, tut 

l:::ttter cc..nnot. 

of' v::.ryin;:; dc::;:rees o'f' usefulness, but t{leir st~tus is str.::-tn.:c, si:1cc ·,:e 

co.n creccte t~;.e17l simply by speci:~ic:ttion for 8}~2::-rple t;;c :-::idpoint o:""' t::e 

straizht line conncc"tin6 Canbe::."':.."'a c:nd Sydney. 

ex::..-:lples lil::e this is that sucl: objects c=.nnot be specifiec~ e;:ce;,Jt in 

relation to concrete objects. Is tf'~is true of s.ll phantor:; objects? 

I believe so, ::'!.1 thou.s-:1 an af'firn:. ti 7e ::.nswer does 11ot :follo·,·: si:-:-tpl:.~ 1"::'071 

propeF~ics, :J.nd cc.n occupy t:h.e sz .. _::J.e plc.ce :::s ot~1e:' otjcc~s • 

.:::;hosts and spoo~:s, 

~ave been phs.ntons in our sense, but they s.re not, b-ec2.use ci ~:;.er ~.::-:.ey 

2.2"e projections of the Oody, not indGpenden~l:t specified. 

Given th8.t the present is .:1. phJ..nton, and t?:nt pl1c.nto~s 2us~ :Jc 

definec1 in ::--el:::-.tion to concrete objects, };.o1.1 c:::.n t:Je :-;o c. bout C.c:'inin.'~ 

tl1c present? t }e ::met do so in relntion to so:::e concrete object, but 

'l.'h:Jt? Ti:e obvious candidG.tes are ~.:;he 1·::-~ole universe ~nd n.n~t indi·,.ri· .. 'u~,l 

object, since the objecti\.'e is to estc\hlis~ tine tretvcl7 n rcqui:--c:-:-.e::."':: 

Let us conside!" t~e individu:J.l candidc:.te. 

Be:::.!'ing in mind tl1e idc:J.-:if'i::2.tio:1.s of tl1c ;Jresent ':!hie:-:. ·:!c 

:'ound to be unten:::;.blc, -.·:e :-:ave -:o dis cove~ a :::-el:J.tion \'.'hicl;. ·:d:l C.c~ir:::; 
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discu:.;sin:;. 

re:-s~cctive i:-:1plios ,"J. ;:-:otion. 

indi vi du<:.\l1c centre of pe:-spccti vc. Cor:::::equer..tly, 771otion of the 'l)::'esea-: 

so do:'ined implies ti:-.1c tr.:-~~,;cl in t::e fully :t"'led;;;ed sense. 

The dit'ficul:;y :'1ei""'e is t:1:::t since t11e present is 2. p~1c..n~o::; 

its ::1o-;:ion is a de:ri vati ve one fron t::-tc.t of 2-. concrete indi vid:12.l. 

is, the p!rnntow (such 3.8 .:1 centl~e of .7avi ty) ~.1oves \.1:en o.nd Geco::.use t~:c 

concrete object r.Joves, and no-::: vice-ver::;a. ,\s a result, the ~· 0 7".10 ...,lon o: 

ti".e present t:1rougl1 ti;-;1e as if it \·Jere 2.n object is only intelli.~ible 

if tl1e notion of an object t~'1rou,~l: ti;:1e is o.lrc:tdy intellisi:;le. 

The end result of the above QrQJ;-;tent is th2.t tL::e trc.vcl, in the 

sense of concrete objects trnvellinr; tl-:rou~h tine, cannot be derived 

fro::: the notion of t~e yresent ·,..;i thout circul:::.ri ty, since tl1is JJotior: 

pre.su1Jposes the Dation o.f conc:--ete obj cc~s tl::-ou::;. tine. 

the idc2. o:" the ter::po::."8.l motion of the present is a valuable one, for 

it re:-:;nins true th.:::tt if t11e p2.ssa;e o: .... the :,::--esent ~enuinely is ::. :0:"'~l 

of wotion, tl1en .l,:;ioe t:--avel is 2. possiblili ~y. 

Given tho..t ':le cannot use the :present directly c:.s et :-Je:-:_ns ::'o.:--

justi:i:'yin~ t~1e icJ.ea o: ti::te t:."avel, 1',rh,'J.t o:;tions do ·::e :1.:-:ve? 

of t;-:.c clir.1ensionless entity 'tl1.e conscious sel:~, , vi~:.icf: '.':ells 

both employ, is out as a !:"le:J.ns of justifyin.:; the r::otion of tte p:"csent 

since, as I hrtve e::plaincd, it leo..ds to a circularity. 7he onl:~ 

::;ossi~ili ty secns to be to find a net: ;:ppro;:cl: to tl:e ques""cion o: ·::hct:-.c:-

an object cnn nove tl1rough tir:,e, an :J.:_Jcproac:1 \'lhich does not re:r.1ire ~:-:e 

notion of t~e present eit~er as a stnrting ~oint or as a ~iddle point. 

There are independent rc:?..sons for believin.~ this to be 

necess:1ry, reD-sons :·rhiCh have nothing to do \:Ji th ti::~.e trnvel or -'::!-:-3 p:"ece::1-: 

as ::.\ noving object, but rn.tl1er to Go with a general critique of the 

concapt of' tir,1e. 
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?IS0IGTJ ·'Jf' 

t:1is cliD.pter I spo::e o: the u:leG.sy union of tir::e as e::tcnsion 8.nd -'ci;-:w 

o.s succession in the philosophicJ.l trndi tion o:f r;e'i·."ton. Lee~ ~e is e1n 

excellent exanplc. I spo~;:e also of ho\·; this union L:y quiescent nnd 

unques"'!:ionec7, pcu""t of the con":lon t!iGdo:.1 :•!hie~; is excellently sWJ~aJ..rise::l 

by ::ant: 

~e represent the ti~e-sequence by a tine progressing 
to infinity, in which the manifold cons~itues o s2r~es 

of one di~ension ant~; and ~e re~son fro~ the properties 
of this line to all the propert~es of ti~e, with this one 
exception, that while the parts of the line are siRultaneous 
the parts of tiGe are always successive.(1) 

I spo~:e further of ho·v1 this conception of tine VI8.S aCcquo:;;e to the 

philosophical concerns o: the o.ge, ~.,Jhic}l um .. ""e to do ·.-ri :::1 the desc:--iption, 

explo.nation 2..nd understnndin3 of' continuous c1::1n_;;o, bec::..use it ensu:"'ed 

ths. t tir;,e itself v.-ns continuous. 

Towards the end of the nineteenth century the syn"!::hesis be~:::n 

to Ore2.:: dovm. One minor develop1:1ent :·:as -::11o.t ·.-d. th which I !;.:::.ve beer:: 

concerned, t!1e dr:JJ:lin_:; out fron tl-1e s~rnthesis of the :!ewtor..in.n trr.::li ~ion 

o:"" t~1e idea o:"' the present :J.s i:lOVing t!:.rough ti::-:e. Anot~er ~ore ~ 

i::1portc.nt developr.1ent ':J8..S t:1at of Ide::-.. lis::-,, in t!lc trc.di tion o:" ·;:l:icl1 

developnent v:as undouOted.ly tl-,at of :~elc.ti vi t;'/ theory, •:.rhic::. pro\~~G 

tl".1.<"lt ti;::e and s'J.cc need not, nnd o.re not, rcl.:::ted in tho •,:Jny thG> 

He·.·rtoni::n trc:.di tion denands. The ls.st i::1portc.nt de~Jelopncnt ':rn..s ~:-.e 

invention in mathematical lo::;ic of ::: sound fmJ..'"'!dntion for t:;.e :1otion 

of c. ma:!:;her.J:J.ticnl variable, w~ic!1 sho1::ed t!1at the vo..:-i2ble nee::l not 

be c:qJlc.incd in te!"l7ls of succession. 

!)~i;:Jarily concern tine as succession, but t::is is secondG.ry to t~1e 

third and fourth, whici1 are concerned pri~arily \'lith the extensio:-tc.l, 

men.surin2: "1npect of' ti;ne, but \"lhich nevertheless h2.ve profound 

i~plicutions for succession. 

The result of these different developments V!;]..S ::. cpli ~ 

~e-::•::een ti:::.e c:s succession and tine e.s e~ctension •::{li~h led to opposi:1~ 

( 1 ) ~~~Qnu~t ·~~nt•s Cr~t~qu~ of 9ure ~eason, ~r~ns. 

~3c~il1Qn 1 LJndon, 1933, p.77 
" . J. 
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t~1eo:..,ics 0~ ti:-::-3,0nc o: ·:;hich :-.cc:c~~-:::; tc:-.:po:":.l succcs::::ion ,--_,_s :..~t:.n:>~~c::_f.::cll-­
real and the other of which accepts temporal extension as fundamentally .. 
Tc.:;.l. In~-:;-:,::-:-::; ::~o.l.lo::s I ::;::.:.":.ll ::-~ttci.~.)·Z; to .:::ive ;_ :.:.:.-"i·:).:': in::;ic~.t:ior: o:.:~ ~;o·. 

t~:.e opposin,r; creeds 2.nd t!1eir b~;.c:::;rounds. 

In tl-le C:evelop:1ent o:""" "the physical sciences c..ftcr t!";.ey l1:1d bceG 

given their de:'ini tive fr~."c::ie o:?' reference by :·:edton, t!1e pri:-12-ry tools 

of invcstigc..tion "dere observation ::.nd cxperir::ent rende:-ed into la·,Is by 

the infinit8sinal cQlculi. Consequently, nc.tu:t•e \·m.s describccl in tc:c·us 

of' continuous lc:us. ~~·The co:tccption o: the succession of tir::e in 3uc~1 

a fr~~r..e is of a continuous flow rather than o:' discrete r,1onent :ollo·,;ir~; 

discrete :710f.1ent, but succession in any fo::. .... ::-:. ::'i::1ds :no exp:-essio;1 i:-1 t!.1e 

lc.:.::s o: contin"Jous chctn,'3e. T~is is bec~use distinc~ions of p~st, ~re3c~t 

o.nd future w.'""e irrelevant to speci:ications oi' continui t:r, only t:1e Ol'ds::: 

of' r:10;;1ents of tine and t:1e ii:a"tll.e:71.nticCtl type of t:1ei.'::."' series wc.tters. 

The irrelevGnce of succession to ln"'.:ts o: cor.tinuo~s .:::}1::-.:1_::;e 

hc.s had ::1n inportant iw:p2.ct on the t!;.eory of ti;-;:c in -::;:;.e nodern pl:iloso'):·:y 

of science. It has led, for e::ct:-:1.ple, to the c:,uestion of \'ihct:;.er ti:-:;e 

hr:.s o.n intrinsic direction (1). 1.}hile succession is :'und:uncnt2.l, ti:-::c 

l:as ::::.. guQrantccd direction, for it is t:1e order inwl:icl1 events c.nd t:i ::os 

succeed one nnother .. 7he st2.t:c of nff2.irs in ·.·Ihich the sciences I'ot:.r..C. 

the1:1sclves 1·Ii th res!)ect to successio:1 '.'J2.S :t fo:::"tunate one, :or it r:-.ec::.nt 

thn.t ·:;hen the iden. of succession uas sl:o':Jn to be o. cont:::--o.dicto:::"y one it 

could be thro.v-n Up until then succession coul-:: 

rer.12-in, ::tlthouzh it had no functionr'.l use in th·~ r·reutonic.n ·::orld sc~"le~e .. 

The only use of any ::ind thr:.t the flm·I of ti::1e anG succcssior: 

had for this sche::1e \·Jas tho.t it bolstered the viev.r of a uni ve:-s<J.l 

si:-:ml t:::tnei ty, that is the ideo. th2.t eve'!'y place in the universe sl1~res 

a sinz;le tice, so t!1at fo:"" e. given ::tonent at SO;;JC place in t;,.e universe 

t:-:.c:..,e is cverT--;here else a unique r.:owe:1t '.·Jhic:: is si:-::ult2.neous ~·.'i ti: t::::-:t 

,:::;iven TJO;:'lcnt. S~ch a vic'.-J ~1CG in:tuitiVC 

(1) c.:. './illic..n.s, op. cit. p. 45: :foro. tnicCJ.l line or: ttis .. 



76. 

pn.:-<ido:-cos gencratcG by sho· .. :in,q; the flo::: of ti~e to be c~ f'or:-:1 of r:1otio~. 

These ~r:ere l"'elc:.ti vely unim.por·t2nt bec.2use c.s I bave expl,:-dneC t:-~.ey Co not 

af:'ect the structu:;:·e of :re·,;toni::;.n tir:~.e, since ·::-wy affect neither the 

C.octrine o: time as continuous e;:tension :no:' t:1e cuccessior;_ -,_tpon whic::: 

uni ve:csr .. l sioult0.nei t;;: is based. 

theory which sho•:Jed that uni vers:::.l si::Jul tc.nei ty Has b:.-· no r:1enns necesss.::. ... :;;;, 

and furtherr:1ore that tl1e cven-:::-s of t11e uni ve::t·se per~.:1ps could not be 

placed in a single tcnporal o:-der. There were tl-:e c:-i ticis:~s of ti;·~.e 

which unde::.--nincd the force o~ succcs£.ior.. the 

gener:'~tor of time (which is what the -'.::rc,dition '.Je arc discussin: 

believed of succc3sion). 

in this cho.pte:-, becc:.use it has the advc:.ntugc of clec:.:-ly :..--elo.tin~ op;;osin~ 

theories of tine. Finc.lly, tr.e r.1odern theory of t~·w variable Co;'.1pletcd 

the undcr~ininz of succession ~s ~~e ~cncro.to~ ~ ~· Q_ vl.ne, by sho::in:.:; 

finally .:1nd nbsolutel;;~ t:1at succession is not :.."'cqui.:-cC: :-o!" tl:e c::,:."'c,::;::;icn 

of continuous functiono.l !"'el::.tionships 

T:Lese topics ;·.rill be troc:::cd at -~re.:.:!:e:' le:1.gt11 in the ne:~t 

ch:;.pter, I ::.r., here rao:.:-e intc::.. .... ested in t:-:.ei:"' rcc:.-:.1 ts. 

des·::::::'uction of t!1i:; t:-teo:-2r ':Iitl-: so little disturbance. 

3.nd its ::1:-::.in fec:.tu:-e, ::rhic~1 ho.vc neve::::- cor:1e ur:de:"' se.:-ious s:tto.c~\: .. 

purpose \'!2-.S, as I hs.vc s:;:;.id, to no...ke space c.nd tir:1e continuous, so t~:.2.t 

the Do.thene.tic:-.. 1 theories o: continuity could ';)c b:::-ou;:;:-:"7; ~o bc::_:r on t: .. cr... 

This fco.ture of continuity, "d!1ic!-l nal·:es ~he uni ve~se 2.rnen<J.ble -!:;:o 2-nc..l:rtic 

t:-oo.t::aent, h2.s cnrried eve:" ;:holesc.le i!l.to rel::ttivi ty t:-:eory. 

nore is supc:-struct:ure E'.n.::"1 c.:1.n be :iispensed >ti t~1 i:: there is re?.::;o::. to 

do so. 

~~c criticis= of successi~~ 

~!~is blo·_-: h~s ver:;y .little effect. 



T<'or t!1e :~e·:rto~icm tr::2di tion__:~L.-te is generated by motion or 

succession. Loc~:e ::1.nd :~c:n~ sny so,.-1~;.e p:-:u .... ts a:: tir.:.c do DOt coc:~ist 
but ::..rc successive. But this 

77. 

is 

intended to the.t it is by the :f?.ct o: s'.lccess:'..on tl1c..t the pr.!'ts o"" ti~c 

cor.e -:o for:-:1 an extended dimension. 

chan;.::e, is t:"le foundation of the extension of ti::1e, t:12.t is t:1e sequence 

of events, is :1 nntu:::-.:1..1 one, t:ut p2.rt·t::io::i .. c2.l. 

::e str'.tes: 

• ••• it is bec:J.use the distinctions o:' p::;.st, :Jres~n~ 2.:1d :'uture seer:-: to me to 

be essentis.l for ti:71e, that I re.:;.::.rd ti::1e o.s ur::::·ec .. l.' ( 1) It is t~:e 

l::::.ngt12.;:;e of past, present .'J.nd futu:-e ,,.Jhich is tl:c l::-~n£:U:lge o:: successior:.. 

I shall no~,: shovi :1m·1 the paradox arises, usin,:; a reconstructed i'or:-.1 o: 

:·-:cT3.,1:,c..rt's O.l,~,r:;u::1ent • 

.Firstly ·::e ho.ve the p:""inciple th<J.t if t;1ere ·,,;ei.."e no su::.:cess.J..on 

there would be no dur"ation, that is, te:-:.por:.::tl extension. Secondly ·;re 

characterize succession. Put crudel;:r t:-:e idee. o: succession is tl"..:.-'.t 

tr~e pc.rts of tir:1e c:::ist one c;.f'te:'"' t:-lC ot:-:er, t~-:.:.."!.t t~1ey co::-te into 

e:::istence Q.nd then ce.:::se to e:::ist. 3ut let us cha.'!:"c.ctc:::-ise successio:1 

a little more carefully. T~1e iGe:1 hegins fror:: ti1e pe:-ceptio:1 t~:o.t so:-:1e 

events are ;_1o.st, so:7!e present, o.nd :::o::-;,e future, \•Ji t:-: only t:1ose \·:hie>: 

are present existin~ no·,r. Jut this ~e~ception C:.oes not cleli ver- as t::e 

full idee. o: succession, fo::."' ':Jhich '::e need to be a".Jle to C:XJ!rcss ho<.: 

t1h2.t is past,::>reccn~ ;::nG :uture chc..n:;es :ron ~i;:;e to ti::ic. ':!e can 

e:q:E"Css t:--:is in ci t':1er o: two ;r::.ys: 

1. :\n~r event ':::.1ich is no·d present ~1as been I'utt:rc :::;,nd .,.,ill Oe 

2. ;illy event '::hich is present at ti::1e ·" is, o.t any esrlier ti:::e y, 

in t:Le :"uture n.nd, o.t sene lnter ti:-:1e z in the past. 

rro~:!, ;;iven that the extended tenporal series is genc:r2.ted :'ron successio::, 

ns •.·.re have assumed, then 2. whic!1 refers to the orde::::-in.<:; of such 2. 

series, ulti;:.ately has to be expln.incd in ter:7~s of succession, so -::l--:::-:t 

it ~et;:; us no furt?:ler for~::Rrd .::~nd 1. is onl;:." senui:1e possibili t:r ::::.s 

2.n expression of succession. 

(1) J .. ·~.:. ~-:c':::'::\;_'3c..:.'t, T~~c ~!r.turc o-i: :~::i::tcn::-:;, r_-;;:,;:;~ri::i-::e 1'J27 1fol.11, 

s:: ::::~::111, :-J.l'J. 



c:1c.::.--c.ctcris;;.~ion~.; o::: p:::.-.s"'c, p:::·csent :_'..:lC~ futu;:·e in o:"'C:.c::.." to introGucc 

succession, .:-~.::Jplyi::l.~ t::e:-::, inr:::tc::.:c1 o:::' di:""8ctly to c-~n even-:, to '!:l:c 

prcsen-t:ness of an event, tl1c :utu:::·enesc of ::.n event nnd the p-:tstnes:::; 

of :J.n event. :::::o.c:: of t;1ese could be p2.st, present Ol'' future. 
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The paradox of succession is buil~ on ti1is r:~rou.'1d.'::or::. As 

;.;cT:lg.:;art says 'Past, p::·escnt ctnd futU!'e ~1re inco::1patible deter8in::;.tionc. 

Every event :nust be one or t:1e oti-;.el'"', Cut no event cetn be r:1orc thnn one' • ( 1) 

But o..s 1.-·;e :-~now, eve:.""y event l1as all of tt.ese incor:;pcti Jle \leter:.1inc.:'cionc:. 

i!ot, to be sure, sir:mltaneously, rather,successively. By e1e 

c!12.r2cteriscttion of succession ·,;e hc.ve given o..bove, this nenn3 t~12t tl:c 

futureness of an event, the presentness of an event and tl~ .. e pnstness of 

r .. n event are deterr.1ined as past, p::.--esent o:." ::!:uture. Jut ar;ain, "?:J.st, 

present and future are incor::Jntible deter;::in;:;;.tions uhich 211 npply -:o 

e2ch of these second orde~ events. How is this contr:lcliction to be 

resolved? ContinueG quo.lific~tion of t~e detc:'r:lin:J.tions as appl:ri:-<; 

successively will not help because the contr~diction will renppear o.t 

each stage. l'Tor, if there is no faul.lc: in the argu::1e:1t or its ;~:;:-e:::ises, 

c:.1n n resolution '!Jc fou:1d, 2nd consequentlj~, by t~:e '9!"il1ciple o:;:"" 

rcduc-:io ::..d c:.bsu::-du:-:-., thc:::·e ce.n be no cuch t::inc; as succession. 

the st:J.:n:::.:1rd combinG.tion of succession :-:nd extension in t:·1e ~;e·:rtoni::-.r: 

tr0dition cc..nnot be m~int~ine~. T:1e tv:o cruci2.l p:-e;:--,ises of t:.1e 

:;;.rgu."'1ent 2.re t::a-:: fro:n 1,:::1ic:1 it be;1ins, that the e:;':tensionc..l order of 

ti~:1e is n;:enc::-c..tcd fror:1 o:-- c2n be reduced to succession, and. that eve:-y 

event h:1s all t:1rco detcr:-Jin::ttions of ynst, present and future. If :;~:e 

first is denied, then succession c:J.n be success:ully treated by rcfe.::. ... en::::c 

to extensionc.l til7le, o.nd tlle regresz C.oes not arise. If the second 

·i,sdcnicd t:te rer;resz 2.rises, but it involves no contr2.dictions, o.nd 

t~e effect is to mG}~e ir.tpossible any reference to events except !_]resent 

eve!'lts.. These tvlo pre:7.ises D.re, the cruci2.l ones, I believe, fo:- sever:'..l 

re::..sons. 

(1) op.cit. p.~o 
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the :-:10:-:1cnts of ti:we ~1n.ve an equ2.l ontolo,:-:ic.::l st::;,tus, "t:!1c.t is, coc::::.s-::. 

Jut this latter require::1ent is i:-:1plici t in s2~yin,-:; tl:~t eve:.:-y even<: :~:-_:s 

<.:'1.11 three dete:::-:::.in.::tions o:' :onst, present and future, for t~1is ir:1plies 

thz:.t it is possible to refer to even~s indL::':fe:-ently :.1~1etl':er or no-t; 

they ::1re presen.t, e1nd VJ~r:r~ever belongs to ti1c s2 .. '":1e clc-.tss of :::-cfere:1cc 

coc:~ists. 

Second, the denial that succession is necessary for ch2ngc, 

i:.thich is t~e result of' the nodern inter:Jreto.tion o: the v,:~_:"'io.blc, lS 

inti;Jately connected :·:i tl1 repl:;,cin~ the varL:.blc by :J. class o: entities 

o::' the sar:1e ontological and referential statt:s. 

Third, it appco..r-s th:1t at any attempt ~o reduce clu:--::::.tionCLl 

extension to succession r.1ust f2ce the di:'S'iculty t::&t t:1e :'ound.:ttio:1 

o'f the idea of succession cannot be te;;1poral in cl-'~G.racte:.. ... bec:J.usc i ~ 

c:J..J:'I..not involve any reference othc:::- t:12.n to t>.e })resent. I Ciscuss t:-~i s 

:-:1-::tttcr o.t so;:;e len-:;tl: in :1 differ~n t connc:do:1 J..n 8~-;.c:.p-:c::- :'i ve. 

'}i t:1 tl1e COi:l:?lete discredi tin·3 of the notion of succession ,c:s 

it ·::z-,s stand~~::-dly understooG, one •:rould ti1in:: t~:at ti;:-:e tr:::.vel should 

ho.ve becor:1e entirely defunct also, since it ·-'.r::.s G.eri vcd f'unda""Jent:J.L~.y 

fro:~: tl:e notion of succession. 

and h::ts :ound n. niche in eact of tl1c t'.1o op::;osin:::; node:-n t!::eories o: 

tine. 

On the one h2..nd, ti!71e travel has found a plo.ce ·~1i th theo:ris-!:3 

of the 'r:1anifold' or 'bloc::• uni.versc, that is, •::it~1 theo:"'isb:; >H1-:o :-:2-.ve 

i!:ll:e::-i ted tl1c rre~::toni ::n U.""li verse stri:;ped of succession. 

functions there in t:·:o ';Jo..ys. I"7; is usee: by sor:~c, sue:: 2.s ·::'illi.J.;:;s, to 

( 1) '-'i lli::' .. ":lC t 0~ 
·~ Cl c. • 
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tl"!C 

On t~1e othc:-- hnnrJ, ti:-:1e tr:1vel ho.s :ounG ::1. plc:c~ ',Ii t>:. theo::-istz 

·w:1o reject the 'bloc:·:' uni~;e:--ce CLnd centre their -:i1eo:ries on .succession. 

T~c::'e tii'1e t:-nvel is used pri:-:1r..ril:.r to invcsti,r:;c.te t::e nB:tu:-e o: the ~-?.st 

or o~"' :'!u::mn a.ction. There i.s c: gl"'e2.ter tendency nnon:; such t::.eorists 

to suppose th8.t ti:-:1e tretvel is s. touchstone for inconsistenc:r th:..n there 

is s.non:::;st thei:' op!)osi t¢ nu-:1bers • but not o.ll believe so, 2.s ·:eilar:c_: 

evidences. 

I believe that both c2.mps h2ve dee' sec:ted principles 1::hi--:::1 

mai:e the idea of til7le travel a very tenacious o:oe. 

ber,inning of this chctpter, the trentr..eat of tine tro.vel is inti!:"l&telj· 

connected ':ri t~1 tt·m different cpiste;Jolo.s;:ic2..l s"'!::c.ndpoin~cs cor~nected ·;:it~: 

t~1e na:tu:l:'e o: evidence f',nd hu'T'~an e:~perience. 7his intir..:J.te connection 

is I believe, not restricted to ti~,1e tro.vel, but e~:tends to t:1.e 

tre3twent of all aspects o~ ti~e. 

In order to deraonst.rate hm-: dee;: se2 .... ..::ed t::ese episte;~.olo;;ico.l 

st;::.ndpoints arc, the ne>::t chapter bezins a discussion o: tl'leories of ti:-:;e 

~·.rhich is unconnected with tine travel, and :::hici: culminr~tes in Cho..pter 

Five ;·;i t:1 a det:::tilecl discussion of tl--:e e)iste::-:olosic(:l issues. The 

final c:K·,pter returns the discussion to tice t.r;:::.vel .::ncl sl:.m·:s sonet>.ir..s 

o: t!1e i::1plications o::- t:~ese issues. 
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CHAPTER FOUR. 

THE BLOCK UNIVERSE AND THE EVOLVING PRESENT. 

The theory of' time I have been calling 'block' acquired that name 

as a term of' derision J:rom William James, J:or whom it indicated that time 

was a dimension of' space. James, J:ollowing the lead of' Bergson, thought 

this absurd, and designated the universe envisaged as so J:our dimensional 

the 'block' universe, and the spatial time involved as 'cinematographic'. 

The point of' calling spatial time cinematographic is that J:or such a time 

events are a sequence of' instantaneious events in a line, like the J:rames 

of' a movie f'ilm along the J:ilm. The analogy is J:or James and Bergson a 

good one, though I believe it def'ective. 

I have chosen to discuss this theory of' time J:irst of' all J:rom 

the point of' view of' its enemies, because that way some salient points 

stand clear. It turns out J:rom reading Bergson that the attack which 

uses such graphic names is against anyone who believes that when he is 

measuring or quantif'ying time he is dealing with a real thing. While a 

denial of' this would come as a surprise to most of' us, and seems 

contrary to common sense, J:or most of' us also the issue is unimportant, and 

so long as we can continue to measure and quantif'y time as we do, we do 

not care. Practioners of' the sciences share this majority view, but the 

theoreticians of' the sciences do not. They regard extended, measureable 

time as real. Bergson, then, is attacking a J:eature common to all the 

metaphysics of' modern physics. Thus when the block universe is shorn of' 

its derisory aspects it simply refers to that structure and connection of 

space and time as advocated by the philosophers of' science. These philosophers 

of' course have their scare words to throw against the Bergsonian ranks, 

accusing them, half' accurately, of' believing in the passage of time. It 

will be usef'ul, I think, to begin this chapter with a discussion of Bergson 

himseU. 

HENRI BERGSON 

Bergson's philosophy of time was based on two J:undamental premises, 

that any numerical quantity must be spatial in character, and that no moment 

of' time persists. Working from the basis of these two propositions he 
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denied reality to the time of the scientists, and constructed a strange 

doctrine to avoid its unreality. He construed the time of science as 

that defined by Locke, infinite duration infinitely divisible. This time 

has a character analogous to that of space; duration is the idea of 

temporal distance, it is represented by a geometrical line, and moments of 

time function for time as places do for space. Time and space are 

distinguished by Locke in one important respect. He says: 

Duration, and time which is a part of it, is the idea we 
have of perishing distance, of which no two parts exist 
together, but follow one another in succession; as expansion 
is the idea of lasting distance, all whose parts exist 
together, and are not capable of succession. (1) 

Bergson purports to find this characterisation of time as suffering from 

an internal contradiction. 

The thesis which Bergson uses to show this contradiction is 

that the idea of quantity is necessarily spatial in character, from which 

it follows that duration, being a quantity, is spatial in character; that 

is, its parts coexist rather than succeed one another. Bergson justifies 

his thesis in psychological terms, appealing on the one hand to the learning 

of number and quantity concepts, and on the other to the visualisation of 

time, but it is quite clear that this justification need not be interpreted 

in psychological terms. We read such representative passages as: 

It is certainly possible to perceive in time, and in time 
only, a succession which is nothing but a succession, but not 
an addition,that is, a succession which culminates in a sum. 
For though we reach a sum by taking into account a succession 
of different terms, yet it is necessary that each of these 
terms should remain when we pass on to the following ••• And 
where could it wait if we do not localise it in space? (2) 

This problem, despite its new dress, is a very old one, and is the one 

familiar in Augustine of how we can have a measure of something, such as 

time, whose parts do not coexist. Bergson's solution also is that of 

Augustine, albeit less tentatively espressed: 

••• when we add to the present moment those which have 
preceded it, as is the case when we are adding up units, we 
are not dealing with these moments themselves, but with the 
lasting traces which they seem to have left in space on 
their passage through it. (3) 

(1) An,Essay'eoncerning Human Understanding, Bk.11, Ch.15, Para.12. 

(2) Time,and Free Will, translated by F.L. Pogson, George Allen, 1912, 
p.?B-9. 

(3) ibid., p.79. 
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In other words we do not measure time, but only present representations 

of it, and therefore, according to Bergson, quantities of time are 

strictly speaking quantities of memory, as Augustine concluded somewhat 

dubiously. Bergson's conclusion, like Augustine's, seems paradoxical,since 

it appears to deny, for example, that clocks measure time, and indeed 

Bergson does deny just this, although he does not deny the usefulness 

of clocks. Rather he says that clocks never measure time, but only 

indicate one time which by a mental construction we interpret as one of a 

coexisting series, whereas this series does not coexist for the clock, 

only the time it indicates exists. 

Because he finds quantified time so abhorrent, Bergson looks 

for a way in which time can be understood unquantified. He asserts that 

our fundamental temporal experience is qualitative, and does not permit 

of" division into distinct pieces, that is, of quantification in his 

sense; for him the essence of time is lost by representing it as 

quantified. He does not deny the reality of time, if time is understood 

correctly. Bergson's position is encapsulated in his discussion of an 

oscillating clock: 

••• within our ego, there is succession without mutual 
externality; outside the ego, in pure space, mutual 
externality without succession; mut ual externality, since 
the present asci llation is radically different from the 
previous oscillation, which no longer exists; but no 
succession, since succession exists so1e1y for a conscious 
spectator who keeps the past in his mind and sets the two 
oscillations or their symbols side by side in an auxiliary 
space. (1) 

The conclusion is that the time of the mathematicians and scientists, 

of time as measureable and quantifiable, is a time devoid of succession, 

and therefore a time whose parts can, contrary to Locke's opinion, 

coexist. 

Such a conclusion does not worry the modern philosophy of 

science one bit, one of its major enterprises has been the elimination of 

tenses, the means by which we express succession. Bertrand Russell 

describes how this elimination can be carried through, and Quine; 

many philosophers, notably D.c. Williams, have attacked the idea of 

passage; that is, succession, as incoherent. The elimination of 

(1) Op. cit. pp108-9. 
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succession is no worry in itself1 ~at is worrisome is the further charge, ~ 
levelled by Bergson and many others, that without succession there is 

no change, nor indeed any endurance. Bergson's own argument for this is 

simple. On the one hand he points out the abundantly evident experiental 

fact of the transiency of things, and on the other he claims that any 

quantified, that is, spatialised, time falls foul of Zeno's paradoxes. 

Thus he claims that mathematical time does not account for an essential 

feature of time, namely succession, which is a given fact of life, and 

that if mathematical time is granted its essential feature it cannot 

represent motion, but only position. 

The challenge to mathematical or physical time is a reasonable 

one,~ must give an adequate account of the experience of succession, and 

it must deal with Zeno's paradoxes of motion. Whether the challenge has 

been adequately met is a matter of current dispute. 

Unfortunately the central issues have been clouded by mismatches 

of terminology. The issue between those of Bergsonian and those of the 

opposite temper has often been posed as the question 'Is time a fourth 

dimension?', a question which it would seem means what you wish. The 

issue is again raised as 'Is time spatial?', which also is calculated to 

be misunderstood. Such issues are derivative, evolving from the basic 

issues: is time measurable? and, do the parts of time coexist? Those 

who answer negatively are Bergsonian, those who answer affirmatively, 

most philosophers of science. 

The Bergsonian worries about mathematical time are reflected 

in modern writers, a good example being G.J. Whitrow, who gives a popular 

exposition of his views in What is Time?. I shall present these shortly. 

In Time and Free Will and Matter and Memory Bergson does not 

use the cinematographic analogy from which this discussion began. The 

analogy however forms an important part of Creative Evolution, for it 

exemplifies excellently Bergson's view of measurable or mathematical time. 

Bergson, as I have said, argued that we can only measure time by 

representing it as spatial, by placing its parts one by one next to one 

another and distinct from one another in an 'auxiliary space'. The 

cinema film could hardly have been a more appropriate invention, whose 

frames are placed next to one another and distinct from one another in a 
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spatial line. Further, the film, though it represents motion1 is devoid of 

it and must be played in order to recreate motion. 

In these respects the cinematographic analogy is excellent, it 

captures Bergson's account of how we represent time spatially. Unfortunately 

the analogy is as crucially defective as it is crucially accurate. The time 

of science is unlike a cinematic film in two fundamental respects: the 

analogue of frames of the film are moments of time, but whereas each frame 

has a spatial length, the moments of time have no temporal length, that is 

duration; and whereas each frame has a closest spatial neighbour, the moments 

of time have no nearest neighbour - between any two points of time there are 

other points, but the frames of the film are not like this 0 J'ou soon arrive ~ 

at an adjacent pair of frames between which there is no other. 

Bergson's opinion of the account of change given by mathematicians 

and scientists is that it is cinematographic; he believes that according 

to it there is a state of affairs at one instant, another state at some 

later instant however close, and somehow a thing must jump from one to the 

other. 1 The movement slips through the interval, because every attempt 

to reconstitute change out of states implies the absurd proposition that 

movement is made out of immobilities'.(!) What Bergson is expressing here 

is the paradoxes of motion due to Zeno, as he goes on to say, but in his 

mode of expression there is an important though implicit doctrine about 

states of affairs. 

When we visualise a moment of time we visualise motion so to 

speak frozen at that moment, like a ~napshot. We say that the camera has 

captured a certain state. We do not for a moment suppose , however, that 

it has captured everything about that state. Photographs are notoriously 

ambiguous, and of two people leaning together, for example, it may be 

impossible to tell who is supporting whom. Bergson is, I think, 

captivated by the snapshot version of states. It would be impossible for 

him to admit, for example, states of motion. If we think for a moment 

beyond the idea of an instantaneous state as 'frozen', we see that we 

ascribe statehood to all kinds of things, talking of states of disorder, 

states ofmotion, states of hysteria and so on. However, our natural 

inclination is to turn such expressions into a grammatical form where the 

filler for'state of ••••• • is a substantive. Corresponding to this grammatical 

form is the contrast between states and processes, where for example running 

(1) Quoted from Zeno's Paradoxes p. 63 extract from Creative Evolution. 
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and exploding are processes, and are to contrasted with states such as 

readiness or bliss. Processes are, by this contrast, reported by verbal 

derivatives, states by adjectival derivatives. We might say therefore that 

states are qualifications £[ things, not, as processes are, changes ~ 

things. In the Continental terminology states are aspects of being, 

processes are aspects of becoming. Ordinarily we do not distinguish one 

from the other very clearly, and it is no part of science or mathematics to 

improve on ordinary usage in this matter. States of motion, states of 

change are perfectly respectable as far as science is concerned, 

especially since it can, when it wishes, dispense altogether with talk of 

states in favour of the truth of propositions. There is a genuine 

difficulty with the idea of a state of change or motion, in that it seems 

to involve the idea of actual infinitesimals, which are anathema to the 

rigorous mathematical physicist. I will discuss this later in connection 

with Bertrand Russell. 

Bergson, then, contrasts states with processes. Processes take 

time, so no process can be instantaneous, and so nothing can be in process 

at a moment of time. Such is the import, I think, of Bergsonsinsistence 

that motion can only pass through the points of its course, and can never 

be at any of those points. The emphasis is on the 'be'. If we contrast 

states and processes in the above fashion it becomes a matter of definition 

that a process cannot be reduced to a series of states, for we can never 

say that at a given instant a thing is in a state of motion, for motion is 

a process. It is fair to summarise Bergson's complaint about mathematical 

time as follows. Time is a composite of instants. Things at an instant 

can only have proper ties of being, not becoming, because becoming takes 

time. All that's true at an instant is that things are in a certain state, 

and no collection of states can add up to a process. The sort of thing 

Bergson says is that at an instant a thing can only be in a position, not 

in motion, and that no sequence of being in a position adds up to motion. 

Bergson's thesis, then,. is that the time of science deals in states not in 

processes. 

This thesis is either a new assumption, because it does not 

follow from the rest of Bergson's account of measureable time, or is to be 

derived from Zeno's arguments. Bergson presents Zeno as corroborative 

evidence for his distinction of motion from change of position( that is, ) 
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of process from a sequence of different positions, but Zeno's arguments 

are better taken as the reason for making the distinction, because without 

these arguments there is no obvious reason for thinking it contradictory 

to say that at an instant a thing is moving. The one potential reason 

for thinking so, other than these arguments, is the impossiblility of an 

instantaneous process, the fact that processes take time, which one might, 

highly dubiously, express by saying that a thing cannot be in process at an 

instant. Bergson gave this line of thought more weight than it deserves, 

I think, because of his insistence that time
1
to be measureable)must be ~ 

represented via space. Even granted this, it does not follow that the 

attributes which are represented are spatial in character. Bergson was 

confused by the distinct yet related notions of dimension and spatiality, 

and consequently forgot that representations are analogies, and not all 

the characteristics of the representation carry over to the reality. 

Because Bergson thought that time is represented spatially, and must be, 

and spatial properties are properties of being, not becoming, that the 

only temporal properties which can be represented in space are properties 

of being - in the case of motion, all that can be represented is being in 

a certain position at a certain time. In thinking so Bergson was just plain 

wrong. As Russell says of him, he was working with a philosophy of 

mathematics that was long out of date. I shall return to this later. 

Unfortunately there are other reasons, not related to Bergson 

directly, for an apparent denial of process in the scientific world view. 

These emerge in Whitrow's book What is Time?, to which I now turn. 

G.J. WHITROW 

The modern philosophy of science has been a great boon to 

philosophers, lending a new weight and authority to old doctrines. Despite 

being a mathematician, Whitrow's doctrine on time is Bergsonian. He 

concludes What is Time? with this summary: 

••• atthough our perception of time has many subjective and 
even sociotogicat features, it is based on an objective factor 
that provides an externat controt for the timing of our 
physiological processes. This objective factor is what we call 
physical time. It is an ultimate feature of the universe and 
its relationships with observers, particularly fundamental 
observers, which cannot be reduced to anything etse. But this 
does not mean that it exists in its own right: it is an aspect 
of phenomena. The essence of time is its transitional nature (1) 

(1) What is Time? G.J. Whitrow, Thames ~ Hudson, London, 1972, p. 177 
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The language is new, but the message is the same, physical time is an 

objective feature of the world, but it is not real. Bergson would say that 

physical time accurately represents phenomena, but it is not real, it is 

only a representation. I am at this point concentrating on Whitrow's 

popular exposition, rather than on his more careful and sophisticated work 

in the philosophy of time (1), because the guiding principles of his 

philosophy are clearer this way than otherwise, and my aim is to discover 

these, not subtleties. 

Concerning the relation of past and future, which Bergson labels 

creative evolution, so that past and future differ in ontological status, 

the past being created but the future uncreated, with the present being 

the moment of creation, Whitrow has the following to say: 

Genuine p~ecognition, in the sense of our being able, in 
ce~tain ci~cumstances , to pe~ceive futu~e events befo~e they 
actually happen, might pe~haps be possible if we inhabited a 
block unive~se in which ••• physical events do not suddenly 
occu~ but a~e the~e waiting fo~ us to expe~ience them. This 
idea has al~eady been ~ejected on the g~ounds that past, p~esent 

and future a~e in fact objective cha~acte~istics of physical 
events. But the block-universe hypothesis has st~ange impli­
cations for mental events, such as our conscious perceptions 
and au~ decisions to perfo~m physical actions. In a block 
unive~se ••• past, p~esent and futu~e do not apply to physical 
events, and so they neither come into existence nor cease to 
exist - they just a~e. But whatever kind of unive~se we inhabit, 
mental events certainly come to be and cease to be in our 
personal experience. Therefore, if we inhabited a block 
universe, mental events would have a completely different 
kind of existence from physical events. This would have the 
most peculia~ consequences for cause and effect. In purely 
physical causation,an effect would not actually be produced. 
by its cause, it •auld merely be further on in time. But 
mental causation of a physical event - such as deciding to 
drop a stone into a pond - would mean that a cause (in this 
case, the decision to drop the stone) suddenly comes into 
being, but the effect (the splash when the stone strikes water) 
would not: it would just be. Such a strange difference 
between cause and effect would be completely incomprehensible.(2) 

Though couched in more modern terms, this line is pure Bergson. I have 

quoted it at length because it encapsulates well the modern revamping of 

Bergson. The same contrast of the world of physics with the world of 

experience is there; the same accusation that physics and science, at least 

insofar as they rely on the block universe, are unable to account for the 

(1) The Natural Philosophy of Time 

(2) UJhat is Time? 1 pp. 175-6 
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future and the past. 

In a discussion of the implications of Relativity theory, 

Whitrow shows how mathematical physics tends towards a block-universe 

interpretation of phenomena. Unfortunately in so doing he shows how the 

opponents of the block universe tend to confuse the ideas of mathematical 

physics, even though he does not do so himself. These confusions are 

the same ones evident in Bergson. 

As is well known, Relativity theory provided a fundamental 

challenge to our ideas of physical time, denying the concept of a world­

wide present, and asserting that the temporal order of events could be 

different for different observers. It led to an acceptance of the 

relational theory of time as against the absolute theory of time, that is, 

an acceptance of the theory that instants of time are artificial constructs 

from time relations between events, rather than existing in their own 

right. Leibniz's theory of time, the relational theory, was found to be 

able to accomodate the empirical facts of Relativity theory better than 

the Newtonian theory of absolute time. This apparent victory was tempered, 

however, by Minkowski's development of a replacement for the idea of 

absolute time. 

Minkowski developed a four dimensional mathematical space which 

ascribed to every event a unique location, and from which could be derived 

the temporal order of events relative to any observer. The parameters 

were normal, three spatial and one temporal, and each event was located by 

a unique quadruple of numbers representing these parameters. It was 

therefore again possible to regard instants as absolute, though not 

necessary to do so. This mathematical space, which Minkowski, called the 

'World', is now commonly called 'Space-Time'. Though instants of time were 

in a sense reinstated, they were also in a sense banished. Space-Time 

1 < allows of unequivocal dating of events, certainly, but apart from that 

time is converted into a spatial parameter, by the simple expedient of 

multiplying it by the velocity of light. The idea of temporal distance, 
that is, duration, which was so prominent in the Newtonian theory of time, 

so prominent that it was used to define time, as for example Locke used it, 
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is completely abandoned, even though the parameter of time is not. In the 

Newtonian theory of space, and time, spatial distances are incommensurable 

with temporal distances; a spatial length cannot be interchanged with a 

temporal one, that is a duration, to specify the 'distance' of one event 

¥ from another:Lt is necessary to use two numbers, one to represent the 

spatial separation and another to represent the temporal separation. In 

Minkowski's World distance is represented by just one number, which is the 

square root of 6x ... +f!.y"· +Az'- - c-.D.t.,_ , where,6x,C,.y, Az, represent the 

spatial separation between the events along each of the axes of measurement, 

c the velocity of light and~t the temporal separation. How temporal 

distance, duration, has disappeared can be seen by considering the case of 

two events occurring in the same place but not simultaneous; .1x, f:::,y andt,.z 

are then zero, and the_Space-Time distance is the square root of -c~t'" , 

that is,~ct. This quantity is imaginary, due to the coefficient the 

square root of minus one, but apart from this numerical oddity the quantity 

ct has the physical dimension of a spatial length, because it is the 

product of a velocity and a time. This quantity is therefore not a 

duration, it is quite literally.a distance, and therefore we can say that 

Minkowski's Space-Time replaces duration with spatial distance, and 

therefore spatialises time. This conclusion cannot be simply maintained 

because of the ~ factor which is unique to the time component of the 

distance formula and thus distinguishes it from space, but nevertheless 

so far as distances between events in Space-Time goes there is no temporal 

distance between events, this is replaced by a related spatial distance. 

Thus time, indispensable as a parameter of measurement, is dispensed with as 

a metrical, that is distance, notion in favour of a spatial relative. 

Whitrow believes that Minkowski's Space-Time with its partial 

banishment of time tends to support a 'block' view of the universe, one in 

which the passage of time is denied objective reality. He quotes 

Hermann Weyl: 

The scene of action of reality is not a three-dimensional 
space, but rather a four-dimensional world, in which space 
and time are linked together indissolubly. However deep the 
chasm may be that separates the intuitive nature of space from 
that of time in our experience, nothing of this qualitative 
difference enters into the objective worlds which physics 
endeavours to crystallize out of direct experience. It is 
a four-dimensional continuum which is neither 'time' nor 
•space•. Only the consciousness that passes on in one 
portion of this world experiences the detached ptece which 
comes to meet it and passes behind it as history, that is, 
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There are two closely connected theses here: that time and space are 

not qualitatively distinct as experience suggest~ and that time does not 

pass except for experience. They contradict the fundamental theses of 

Bergson's philosophy of time, which insists on the qualitative 

difference of space and time and on the passage of time, founding itself 

on the objective truth of the experience of time. Weyl's position is 

an extreme one, but Minkowski's work accelerated the shift by scientists 

towards an acceptance of a four dimensional world view. Just what this 

acceptance means is a matter.of interpretation, J[t is one thing to accept )( 

the world as four dimensional and quite another to accept that space and 

time are radically alike. We tend to conflate these two issues when 

dealing with space and time. ~ have no corresponding difficulty 

in imagining a four dimensional world in which the dimensions are three of 

space and one of mass, or temperature. Scientists have, however, generally 

gone further than adopting time as a fourth dimension. As Whitrow says 

of Einstein: 

Fo11owing ffiinkowski's 1ead, Einstein came to the conc1usion 
that the objective wor1d of physics is essentia11y a four­
dimensional structure, its resolution into three-dimensionat. 
space and one-dimensional time not being the same for a11 
observers. 11 1t appears, therefore, more natural,'' he wrote, 
"to think of physical reality as a four-dimensional existence, 
instead of, as hitherto, the evolution of a three dimensiona1 
existence." (2) 

Einstein is here adopting a more moderate position than that of Weyl, 

or at least it is prima facie more moderate, because it does not assert 

that space and time are radically alike, only that the idea of passage 

is to be rejected as a feature of the world. Nevertheless Einstein is 

going beyond the idea of time as a fourth dimension, and claiming that 

its relation to space has to be interpreted in a certain way, as a 

dimension of existence rather than passage. 

Einstein's more moderate position is perhaps the minimum that 

can be maintained. The reason is that while Minkowski's Space-Time gives 

an adequate representation of space and time, ascribing definite locations 

(1) What is Time? p. 125 

(2) What is Time? p. 125-6 Einstein quoted from Albert Einstein, 

Relativity, The Special and the General Theory, A Popu1ar Exposition, 

translated by R.L. Lawson, Crown, New York 1961, p.150. 
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to every event in Space-Time in accordance with the demands of Special 

Relativity theory, there is nevertheless an essential fact about the 

theory that prevents the interpretation of this Space-Time as the history 

of a spatial world. This fact is that, according to Relativity Theory, 

there are circumstances under which it is impossible to determine uniquely 

the temporal order of event~where no observer's recording of the 

temporal order of the events can count as more valid than any other, and 

consequently there is no sense, practically speaking, in saying that they 

have a unique order one to another even though they have a unique order to 

each observer. The circumstances under which this occurs are when the 

events in question can not be causally related one to another because of 

the limitation on causal propagation imposed by the finitude of the speed 

of light. As a consequence, although each observer has a three 

diminsional space with a time in which all the events as observed stand 

in determinate temporal relations, the world as a whole cannot be treated 

as if it were such an observer. There is not, and cannot be given the 

'finitude of the speed of light, a universe-wide present moment; that is, 
1 'the concept of simulta~ity applicable to an observer at a point of space 

' 
lcannot be extended to whole world. Given this, Einstein's conclusion as 

quoted by Whitrow follows easily, for the whole world can be regarded as 

a single being which evolves through time only if the concept of distant 

events being simultaneous is always and everywhere qaintainable so that 

the idea of a world-wide simultaneity can apply. Thus for Einstein to 

reject the idea of a cosmic evolution is for him to be as moderate as 

possible given the correctness of Relativity theory. He does not here 

as Weyl does dismiss the passage of time as an aspect of consciousness, 

though he is not precluded from doing so, nor does he argue for a 

radical similarity of space and time, though again he is not precluded 

from doing so. Putting Einstein's point very imprecisely, we might say 

that all our little evolutions do not add up to one big evolution. 

Whether or not the concept of passage has to be abandoned 

entirely given the truth of Relativity theory is a matter requiring 

' decision. The concept of the passage of time at a point of space is not 

obviously untenable, but passage has to be untenable for any object with 

spatial extension, for then the same considerations apply as apply for 

the world as a whole. The guiding principle in this decision must be 

whether we think that time can pass for the parts but not for the whole. 
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If we think not, then we will dismiss passage an only an aspect of 

consciousness, as Weyl does. But must we think not? Many theologians 

have thought that passage is a real feature of the perspective on the 

world of created beings, but not a feature of the divine perspective. 

If time passes only from the perspective of a spatial point, is that 

sufficient to show that passage is unreal, only a feature of 

consciousness? Whitrow reinstates the objectivity of passage by 

pointing out that by the definition of simultaneity in Relativity theory, 

no problems can arise with the simultaneity of events that occur at the 

same place, butwrether this is sufficient for passage is another matter. 

However we decide this question of local passage, the physicist will make 

one demand of it, that he be able to refer to all events at a given place 

as equally real at least from the perspective of his four dimensional 

Space-Time, for Space-Time, being without passage on the large scale, 

is nevertheless not insensitive to the occurrence of events, or more 

accurately perhaps, it requires their existence. Whether or not this 

requirement suffices to eliminate the idea of passage is a question 

beyond Relativity theory, applying equally to all physical theories 

which require such reference. Einstein obviously thought that it was not 

this requirement which banishes passage, but rather features special to 

Relativity theory. 

In this short discussion of the remark Whitrow quotes from 

Einstein, it has become quite clear that the considerations which 

motivate the mathematical physicists, and the significance of their 

positions regarding the nature of time, do not mesh straight forwardly 

with the Bergsonian line of Whitrow. It is difficul~for exampl~to ~~ 

straightforwardly accuse mathematical physics of spatialising time$'fJheir 

position is too subtle for that. The closest one can get is Whitrow's 

comment on Space-Time, that 'the guiding concept is evidently more 

spatial than temporal'(!). The anti-scientific world view has had to 

adjust it accusations to compensate; nevertheless the fundamental complaint 

is the old one, that in formulating it s world view science has at its 

very root missed important features of the real world, especially 

temporality and change. 

(1) What is Time? p. 125 
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THE BLOCK UNIVERSE 

Those I have characterised as belonging to the scientific camp 

are far from united in their world view, they are equalled in their 

division of opinion only by those I have characterised as Bergsonian. 

Nevertheless, each camp has essential characteristics. 

The scientific camp believes that the scientific method is the 

way to all true knowledge, except for that knowledge which belongs to the 

methodology of the sciences. Concepts and theories which are found not 

to be compatible with findings of science are to be reconstructed until 

they are. Extreme forms of this position are the physicalism of Carnap 

and the linguistic reduction of Ayer, but there are many more moderate, 

such as Russell and Schlick. Such a position does not deny truth to the 

non-scientific, it says rather that the final arbiter of truth is the 

scientific method. A pre-scientific and a scientific theory are on the 

same footing, they must stand the test of the method, and if they do not, 

so much the worse for them. As a consequence our ordinary ways of speaking 

are very often regarded as shoddy or careless ellipses for an accurate 

artificial language constructed to meet the rigours of the scientific 

method. Quine is perhaps the most brazen advocate of the virtues of 

artificial or what he calls 'canonical' language, but the attitude is 

shared by all. 

In the opposite camp, which I have called Bergsonian, the 

followers believe in variants on the falsely modest 'ordinary 

language' method, which aims to avoid the starting systems of the other 

camp and found truth on what we ordinarily say, on the common sense view 

of the world. Although by talking of ordinary language and common sense 

such philosophers seem to be taking a pragmatic line, this is far from 

the truth, and tends to downgrade the common sense foundations of the 

empirical sciences. The method ofthe Bergson ian camp has not been given 

a general descriptive name as the scientific method has, but such an 

underlying method is certainly there. In earlier times it would have been 

appropriate to call this method psychological, for that is certainly 

Bergson's beginning point, but such a name is inappropriate now, since 

psychology has aspired to the status of a natural science. The 

philosophers who follow this unnamed method believe that truth is 

ultimately to be founded on-the conditions of and for human experience 
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and action. The method is no more (or less) epistemological than the 

scientific method, for both aim to explain the ultimate foundations of 

human knowledge, nor is it more subjective than the scientific method, 

for it claims that the human condition is the objective basis of human 

knowledge, as does the scientific method. I intend to call this method 

humanistic, even though that is something of a misnomer, because it insists 

on seeing the world as man-centred, and its structure as the structure 

of human life. I shall not go into this deeply as yet, since my 

immediate concern is with the block universe, but a few words are in 

order. 

The constant complaint of those who are influenced by Bergson, 

and many others as well, is that knowledge gained by the scientific 

method simply leaves out or cannot express human experience. The 

future, which is humanly unknowable and unpenetrable, is treated by 

science indifferently with other times. Perceived qualities, which are 

humanly immediately known become hypothetical constructions in science, 

where it deigns to attend to them. Human action, which is free or 

otherwise, purposeful or otherwise, is treated by science indifferently 

with the motion and structure of material bodies. Even when science 

seems to become more human, say tru<ing sense data as fundamental, it 

treats only of the sensations and connections among those sensations, 

not of the man or other being who senses. The man-centred view, which 

objects to science in the above respects, is thus closely allied to 

phenomenology, which insists that the senser and the sensation 

(sensee?) come together indivisibly. Fortunately, however, the view 

does not have to commit itself to the phenomenological method, for it 

can instead believe that what we ordinarily say about things, as 

enshrined in the language, is at heart correct. Ordinary language 

and thought holds the place for this view that a collection of data 

does for the scientific. Thefundamental clue as to its method of 

arriving at truth can be found in its attitude to concepts or theories 

it finds abhorrent; that where a concept or theory is not compatible 

with the known conditions of human life, it must be revised until it 

is. For example, science must be revised, so that it does not treat 

the future indifferently with the past, because h~an life is not 

like that. Talking of the conditions of human life in this fashion 

is very like talking of a form of life in the Wittgensteinian sense. 

Indeed the believers in ordinary language would go along with 

Wittgenstein's attitude, as reported by Pears, 'Language is a part 
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When it comes down to it, the later Wittgenstein and Bergson 

share a similar anti-scientific attitude. They cannot deny the practical 

power of science, but they can sharply divide o£f philosophy from science 

and reprimand science for forgetting its station as servant. Pears expresses 

the later philosophy of Wittgenstein as having this temper: 

The transcendental treatment of religion and morality has 
gone, and its place has been taken by a kind of linguistic 
naturalism; there are these forms of human tife and thought, 
and, since they haue no independent basis outside themselves, 
a request for their justification can be met onty by a careful 
description of the language in which they find expression, 
and of its place in our tives. If this were a11, the solution 
(ie the justification of morality) would be a familiar one. 
But set in the context of his tater philosophy, it has 
effect: for he treats scientific argument and even togic in 
the same 1eve11ing way. (2) 

Bergson would heartily agree with Wittgenstein's diminution of the sciences, 

and the characterisation of philosophy as a special kind of activity; for 

both writers the appeal is ultimately, as with the phenomenologists, to human 

nature. A corollary of the levelling of science and logic to just two 

among many forms of life is the relativisation of truth to £orms of life, but 

with the interrelationship of forms of life as various expressions of human 

nature, which takes the viciousness out of the relativity of truth, a 

substitute for absolute truth is £ound. For Bergson the substitute for 

truth is the reality of human experience, he allows truth to the 

mathematical and scientific ideas of time, for example, just insofar as they 

represent a systematisation of human experience. The believer in science will 

not accept the 'just insofar' here; science certainly is a systematisation 

of human experience of the world, but it aims to be more, to be a 

systematisation of the way the world is. Against this Bergson and 

Wittgenstein agree; man is the measure o£ all things, and therefore human life 

and the human world is what it seems to be, and the method of finding truth 

is by accurately describing the way things seem to be. For WiUgenstein this 

is a question o£ human language, £or Bergson one of human psychology, but 

the method of discovering truth is fundamentally the same, and I shall call 

it 'humanistic'. Enough said on it for now1 tet us return to the block )t 

universe. 

(1) \1ittgenstein, David Pears, Fontana Modern /•!asters, London, 1g71, p. 15. 
(2) Pears,P. 35 
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As I have described the matter earlier in this chapter, the term 

'block' is applied to that conception of the universe employed by scientists 

and mathematicians. This conception is supposed by its opponents to be 

unsound for a variety of related reasons which I have presented, and consists 

of the accusations that according to it: 

1. Different times coexist 
2. Time is just another dimension of space 
3, Time is composed of instants 
4. Tenses do not describe real features of the world. 

In contrast to these the opponents of the block universe hold that: 

1: Only the present exists 
2! Time is radically different from space 
3! Time is composed of durations, not instants 
4! Dates and chronologies do not describe real features of 

the world. 

These two sets of theses determine two world pictures. The second set is a 

fairly reasonable representation of that point of view which pictures the 

world as a three dimensional object evolving in time. The first set, 

however, is unacceptable to those who believe in the block universe (1), 

however much it may indicate their opponents analysis of what is wrong with 

it. The first three propositions of this set together constitute the 

Bergsonian or similiar characterisations of the block universe. 

Richard Gale in The Philosophy of Time expresses the opposing 

positions rather differently, and more neutrally, in order to show how each 

can deal with McTaggart's paradox. Using McTaggart's terminology of 

'A-series' for the series of events as past, present and future, and 

'B-series' for the series of events as before and after, Gale gives four 

tenets which together constitute what he calls the B-Theory of Time, These 

are: 

(1) The A-series is reducible to the B-series since 
A-determinations can be analysed in terms of 8-retations 
between events; 

(2) Temporal becoming is psychological since A-determinations 
involve a B-retation to an observer; 

(3) The B-series is objective, att events being equally real; 
and 

(4) Change is anatyzabte solely in terms of B-re1ations 
between qualitatively different states of a single thing. (2) 

(1) one reason is that it prejudges the issue of the relationality of time. 
(2) Richard m. Gate, The Philosophy of Time, macmillan, London, 1968, 

p. 70 
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The corresponding tenets held by the opposition he describes as: 

(1) The 8-series is reducible to the A-series since 
8-retations can be analysed in terms of A-determinations; 

(2) Temporal becoming is intrinsic to all events; 
(3) There are important ontological differences between 

the past and the future; and 
(4) Change requires the A-series. (1) 

Although the mode of expression is very different in Gale's lists the 

overall positions determined by them are obviously closely related to those 

I have described, the main difference being a shift to talk of 'reduction' 

and 'analysis', and more of an emphasis on temporal expressions, where in 

contrast Bergson is more openly metaphYsical in his argument. It is clear, 

however, that throughout there are two major determining factors of the 

block universe, one concerned with the elimination of temporal passage, and 

the other concerned with the nature of the spatia-temporal continuum. 

Perhaps the most lucid advocate of the elimination of passage is 

Donald c. \~illiams, whose paper, The l'lyth of Passage(2) has become central. 

In that paper he argues that the universe of space and time is at least a 

four dimensional manifold, and that any idea of passage over and above the 

temporal aspect of this manifold is superfluous at best and at worst 

contradictory. Passage as he conceives it isa combination of two ideas: 

the unique nature of the present and the extension of time. This combination 

can occur in many ways, but all treat the present as a continuant which lasts 

through time. Indeed it seems impossible to explain the special character 

of the present without implicit reference to other times, for if only the 

present is real, when one says a thing ~ so and so, or will be, one is 

strictly speaking refering to nothing at all, but obliquely to something 

present, perhaps to a memory or anticipation. To think of the present as 

enduring is to think of it lasting through time; to think of the present as 

the locus of change is to refer present events to events at other times, for 

change is change~. or change :!:£.• Williams' criticism of passage so 

conceived is penetrating, and I believe effective. I shall return to this 

later, for I wish first to examine the idea of the manifold. 

To believe in the space-time manifold or continuum one does not 

have to believe a great deal. For Williams: 

(1) op.cit p. 77 • I shall discuss fficTaggart later. 
(2) Journal of Philosophy 48 (1951), p.457 
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••• the universe consists , without res~due, of the spread 
of events in space-time, and that if we thus accept realistically 
the four-dimensional fabric of juxtaposed actualities we can 
dispense with all those dim nonfactual categories which have 
so bedevilled our race ••• (1) 

We do not, however even have to go so far as this,nor is it essential to 
1,qilliams' paper that he does. He is arguing rather that, whatever else 

there is, there is at least this four dimensional fabric of events. 

Bertrand Russell and Willard Van Orman Quine take similar lines. Ultimately, 

the conception of the manifold or continuum is mathematical in character, 

and develops by dropping from the idea of a spatial continuum anything 

that identifies it as peculiarly spatial. The bare minimum that is left is 

found to be extendable to time, thus forming a four dimensional continuum 

which underlies spatial and temporal characteristics. This 'bare minimum' 

will be the next topic for discussion. 

The opponents of the manifold have two strings to their bow. 

I said above that the block universe has two major characteristics: it has 

no place for passage, and it is a four dimensional continuum of space and 

time. Corresponding to these are the two aspects of the attack on the block 

universe: a defense of passage, and a critique of the continuum. Since 

what we are at present concerned with is the block universe, it is only the 

critique that concerns us. Up till now, however, we have been setting up 

straw men. It is time the advocates of the block universe spoke for 

themselves. 

THE SPACE-TIME MANIFOLD 

The conception of a space-time manifold does not require 

mathematics, though it gains purity and precision from mathematics, and is 

a very old idea. However until the concept of temporal extension or 

distance was well developed the manifold tended to be connected with a 

rather different idea, that of a god's eye view, of the 'eternal present'. 

The idea of the manifold proper is well articulated in John Locke, under the 

influence of Newton and his mentor Barrow, who concludes his chapter 

(1) op. cit. p. 458 
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'Of Duration and Expansion Considered Together': 

••• expansion and duration do mutually embrace and comprehend 
each other; every part of space being in every part of duration, 
and every part of duration in every part of expansion. Such 
a combination of distinct ideas is, I suppose, scarce to be 
found in a11 that great variety we do or can conceive, and 
may afford matter for further speculation. (1) 

Indeed it has. Not that Locke, any more tnan Newton or Barrow, abandoned 

the idea of passage or succession; for him 'Duration, and time which is a 

part of it, is the idea we have of perishing distance, of which no two 

parts exist together, but follow each other in succession ••• '(2). Locke's 

hint at the manifold was taken up much later by Samuel Alexander, who 

denied that time and space were distinct ideas and asserted that· they are 

both derivative ideas from the primitive Space-Time(3), but even for him 

the successive nature of time was intrinsic. 

The manifold can only be said to be fully conceived when the idea 

of succession as perishing distance is dropped from it, as Williams argues 

forcefully, but nevertheless it has underlaid most thinking in science. 

Kant's position is typical: 

We represent the time-sequence by a line progressing to 
infinity, in which the manifold constitutes a series of one 
dimension only; and we reason from the properties of this 
line to all the properties of time, with this one exception , 
that while the parts of the line are simultaneous the parts 
of time are always successive. (4) 

From the earliest period the quantification of time was needed for the 

statement of physical law1 this analogy of the spatial line was used in 

time's representation. The concept of acceleration, that is of changing 

rates of speed as measurable meant that units of time had to be representable 

in such a way that variation within the unit could also be represented. 

The first method of representation to hand was geometry, and indeed 

Galileo used this in his computations for artillery problems, even inventing 

the first ancestor of the slide rule for such computation(5). Geometrical 

representation was enriched by Descartes with the combination of algebra 

and geometry in coordinate geometry, which reinforced both the value of 

algebra and the spatial representation of time. Leibniz and Newton 

completed the task of rendering algebra suitable to the expression of both 

(1) Essay Bkll, Ch.15, Para. 12, p.121. 
12) ibid II-15-12, p. 120 
(3) cf. Samuel Alexander, Space, Time and Deity. 
(4) Immanuel Kant, Critigue of Pure Reason, trans. N.Kemp Smith, Papermac, 

macmillan, London, 1933, p.77. 
(5) cf. Stillman Drake, Galilee and the First Mechanical Computing Device, 
Scientific American, April, 1976, p.l04. 
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treated indifferently; though the calculi do not in any respect identify them 

as one and the same, the calculi nevertheless do not register any of their 

differences. Once this stage has been reached the concept of succession 

as 'perishing distance' is entirely superfluous to representations of time, 

which is represented just as spatial dimensions are, by the set of real 

numbers. The mathematician and the physicist thus in a sense spatialize 

time, in that the representation of time is no longer from arithmetical 

but from geometrical sources; it is no longer an arithmetic but a geometric 

continuum. Consequently, though none of Locke, Newton, Leibniz,or Kant 

deny the successiveness of temporal instants, the concept of succession 

in so far as it requires the perpetual perishing of times is subsidiary. 

There was no motive to alter this analysis of time until there 

was seen to be an intolerable tension between the ideas of temporal duration 

and temporal succession. Even so the manifold was the predominate aspect 

of their theory of time; that is, they believed that time and space can 

and should be represented by a continuum of four dimensions, each 

dimension of the continuum having the number of points of the real line. 

There is of course a gulf between the representation of time in this fashion 

and its actually being a dimension of a continuum, but the foundation is 

laid for the later completion of the theory of the manifold. 

This completion is described by Bertrand Russell in his 

Principles of Mathematics, where he suggests a method for eliminating 

tenses from references to time. He analyses temporality as the relations 

of a given term to various times: 

••• change is due, ultimately, to the fact that many terms 
have relations to some parts of time which they do not have to 
others. But every term is eternal, timeless, and immutable; 
the relations it may have to parts of time are equally immutable, 
It is merely the fact that different terms are related to 
different times that makes the difference between what exists 
at one time and what exists at another. And though a term may 
cease to exist, it cannot cease to be; it is sti11 an entity, 
which can be counted as one, and concerning which some propositions 
are true and others fa1se.(1) 

{1) Bertrand Russell, The Principles of mathematics, George Allen R Unwin, 
London, 1937, p. 471. 
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For Russell, then, Locke's idea of '·perishing distance', the idea of 

temporal succession, is entirely wrong; to cease to exist is not to cease 

to be, so King Wenceslas is still an object, though he does not bear certain 

relations to the present and so does not now exist. Being is a timeless 

concept; though coming to be and ceasing to be are temporal, they apply 

only in relation to specified times. This is the general manouevre for 

the elimination of tenses. Where Russell here makes tenses relative to 

times, other writers make them relative to events, normally the utterance 

which is now spoken. The difference is for our present purposes marginal, 

occurring because time was for the Russell of the'Principles' absolute, so 

that instants are entities, whereas for.other writers, particularly after 

Einstein, time is relative so that instants amount only to relations 

between events. 

A similar position is taken by Quine, who more explicitly treats 

time as spacelike: 

Tense ••• is to give way to such temporal qualifiers as 'noill', 
'then','before t', •at t• 1 'after t' 1 and to these only as 
needed. These qualifie~s may be systematized along economical 
lines, as follows. 

Each specific time or epoch, of say an hour's duration1 may 
be taken as anhour-thick slice of the four-dimensional material 
world, exhaustive spatially and perpendicular to the time axis. 
(Whether something is an epoch in this sense will depend on 
point of view, according to relativity theory, but its existence 
as an object will not.) We are to think of ! as an epoch of 
any desired duration and any desired position along 
the time axis. Then, where x is a spatiotemporal object, 
we can construe 'x at t' as ;aming the common part of~ and 
t. (1) 

We can treat the indicator words 'now• and 'then' on a 
par with 'I' and 'you', as singular terms. Just as the 
temporary and shifting objects of reference of 'I' and 'you' 
are people, those of 'now' and 'then' are times or epochs. 
'I now' and 'I then' mean 'I at now', 'I at then'; the custom 
just happens to be to omit the 'at' here ••• (2) 

In a footnote Quine supplements his position: 

••• Strawson argues against viewing 'now' as a singular 
term. His argument is that 'now' sets no temporal boundaries. 
One possible answer might be to defend vagueness; another 
would be to construe the temporal boudaries as those of the 
shortest utterence of sentential form containing the utterance 
of 'now• in question. The latter answer is in our present 
spirit of artificial regimentation ••• (3) 

(1) Willard Van Orman Quine, Word and Object, ffiiT ~ Wiley, 1960, p. 172. 
(2) ibid p. 173. 
(3) ibid p. 173. 
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Quine treats time as much more spacelike than was envisaged by Locke, 

Newton or Kant. Not only is time to be represented as spacelike, but a 

moment is to be a hyperplane at right angles to the time axis. This really 

spatializes time, for perpendicularity is a geometrical characteristic of 

spatial dimensions; nor can the accusation of spatialization be avoided 

(Quine welcomes it) if such talk of perpendicularity is to be taken 

seriously; for consider the analogous case of the variation of time with 

temperature - there is no point in considering time and temperature as at 

right angles to one another, which would suggest that time and tenperature 

are c'onmensurable. , that is, that the same measure could apply to both; 

similarly the perpendicularity of spatial dimensions to time only makes 

sense if the same measure can apply to both, so that a measure of time can 

be equivalent to a measure of space. The conception of the space-tine 

manifold does not need this extreme identification of time with space. 

Williams, though he finds the idea of the uniqueness of time with respect 

to space superfluous, emphasises that this is no necessary conclusion: 

The theory of the manifold leaves abundant room for the 
sensitive observer to record any describable difference he may 
find, in intrinsic quality, relational texture, or absolute 
direction, between the temporal dimension and the spatial ones. 
He is welcome to mark it so on the map. The very singleness 
of the time dimension, over against the amalgamated three 
dimensions of space, may be an idiosyncrasy with momentous 
effects ••• (1) 

Quine does not seem to treat the manifold thus neutrally, even though he 

does not explicitly draw the conclusion that time is a fourth dimension of H 7 

space. He says: 

Physical objects, conceived ••• four-dimensionally in space­
time, are not to be distinguished from events or, in the 
concrete sense of the term, processes. Each comprises simply 
the content, however heterogeneous, of some portion of space­
time, however disconnected and gerrymandered. What then 
distinguishes material substances from other physical objects 
is a detail: if an object is a substance, there are relatively 
few atoms that lie partly in it (temporally) and partly 
outside. (2) 

Quine's position is here much like that which Williams sees as a 

possibility: the explanation of enduring physical objects as those which 

are elongated in the temporal direction, and the singularity of time as 

(1) Williams, The myth of Passage, p. 467. 
(2) Quine, Word and Object, p. 171. 
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the world's causal graininess in that direction, much as a plain shows a 

preference for a certain direction because the trees are bent in that 

direction by prevailing winds; things just happen, to be bent in the 

temporal direction. What distinguishes material objects from others is for 

Quine that their component parts {atoms) maintain constant spatial 

relationships one to another over a considerable period of time. But the 

expression of this materiality cannot be so neutral for Quine, because 

'atoms' cannot be given the ordinary interpretation, but must be considered 

as four-dimensional entities in their own right. Material objects are 

therefore interpreted as four-dimensional entities whose four-dimensional 

parts relatively rarely intersect their four-dimensional boundaries. 

Such conceptions of what distinguishes time from space seem 

unexceptionable on the face of it, given an original acceptance of the 

manifold in its neutral form as described by Williams above, for they 

represent sufficient conditions for identifying the time direction and 

enduring objects. What is exceptionable is that these conditions should 

also be necessary ones. Both Williams and Quine are inclined to regard the 

conditions as necessary and sufficient, !that is that what makes one ~ 
direction in the manifold temporal is the de facto causal 'grainness' in 

that direction, or the relative lack of intersected boundaries in that 

direction. Williams is more reluctant to think so, but finds the position 

compelling. And indeed it is, for the aspects of it which result in this 

conclusion implicitly presuppose the conclusion itself. 

To see the circle involved, consider the concept of four­

dimensional boundaries, upon which the idea of a four dimensional entity 

rests. A boundary is a point which separates two parts of line, a line 

which separates two areas, or a surface which separates two volumes. In 

each case the boundary is commensurable with what it bounds. Similarly 

we may conceive of temporal boundaries, points such as birth and death 

marking off the history of a thing. Here the boundaries, birth and death, 

are commensurable, that is, have the same measure, as the life, and the 

sweep of history. When such temporal boundaries are used in conjunction 

with spatial ones, there is no obvious reason why the result should be a 

spatio-temporal boundary unless all that is meant by this is that there is 

a boundary in an analogous four-dimensional space. There is no guarantee 

that temporal duration and spatial distance will be commensu rable so that 
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there would be sense in talking of a spatio-temporal boundary, and as 

I have said, it is characteristic of boundaries that they are 

commensurable with what they bound. In other cases we are not even 

inclined to make this mistake; a multidimensional plot of temperature 

against position does not dispose us to the conclusion that temperature 

and position are commensurable. Since talk of spatio-temporal boundaries 

presupposes the commensurability of space and time, it is small wonder 

that this conclusion emerges. 

More obviously question-begging is the idea of \qilliams 

that 'The very concept of "things" or "individual substances" deri"es 

from a peculiar kind of coherence and elongation of clumps of events in 

the time direction'(l). This is supposed to be true regardless of any 

absolute difference between space and time, but it presupposes that there 

is no such difference, because the very idea of elongation in the time 

dimension implies a comparison of the time measure with the spatial 

measure, and the conclusion that the time is longer than the space; that 

is, it presupposes that space and time are commensurable, that there is 

no intrinsic difference between them. The remark I quoted by vlilliams here 

is not central to his argument, but it does I think well illustrate the 

wrong thinking that one can all too easily fall into when thinking of 

space-time. 

The concept of a boundary can of course be stripped of its 

metrical aspects, to become a purely topological notion which would be 

applicable to the manifol~but there are important consequences of so 

doing. The most important is that if the manifold is treated topologically, 

no concept of spatial or temporal distance can be fundamental because, to 

put it imprecisely but adequately, topological properties are those which 

remain invariant despite the deformation of a thing, and metrical or 

distance properties do not. The charge of presupposing the commensurability 

of space and time cambe avoided by restricting boundary concepts to 

topologically invariant properties, and the passage from Quine concerning 

material bodies should perhaps be so interpreted. But consider what 

Williams has to say: 

(1) \•/illiams, p. 468. 
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Living bodies in particular have a special organized trend 
timewise, a conatus sese conservandi, which nothing has in 
spatial section. Characteristic themes of causation run in 
the same direction, and para11e1ing a11 these, and accounting 
for their importance and obviousness to us, is the pattern of 
menta1 events, the stream of consciousness ••• (1) 

Running 'in the same direction' is a metrical notion, and 'paralleling' 

more obviously so. These notions should be replaced by topological ones, 

and should not be used, as they are here, to suggest that causation is a 

topologically invariant relation. It is only by the assumption of 

topological invariance in the four-dimensional manifold that notions like 

'paralleling' can be introduced with regard to time in the first place; 

at least, this is so if 'parallel' is intended to be univocal for space­

time. 

In the passage I just quoted Williams intends to be giving reasons 

in support of the 'hypothesis that the peculiarity of the time dimension 

is not ••• primitive but is wholly a resultant of those differences in the 

mere de facto run and order of the world's filling'(2). 

describe rotations of sections of the world so that: 

He proceeds to 

It is conceivable, though no doubt physically impossib1e, 
that one four-dimensiona1 area of the manifold be slewed 
right ang1es to the rest, so that the time order of that area, 
as composed by its interior 1ines of strain and structure, 
runs para11e1 with a spatial order in its environment.(3) 

This assumes two things, that the relations which make 'interior lines 

of strain and structure' are invariant under the required rotation, and 

that space and time are commensurable; it assumes these things in order to 

support the hypothesis, that the manifold is isotropic, that is contains no 

preferential directions. Neither of these two assumptions is self evident, 

nor can either without question-begging be used to suggest that the 

manifold ~ isotropic. 

If the manifold were isotropic, its laws being formulable 

independently-of reference to direction, then there would be no relations 

between events which could not in principle hold between any other events 

in the manifold. Thus any event could be causally related in any other, 

any event could in principle be earlier than any other, any event could 

{1) Williams, The myth of Passage, p.468. 
(2) ibid ' p.468 • 
(3) ibid, p. 468. 
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be adjacent to any other. This is only possible if all relations bet1·1een 

events are in principle indifferent to temporal and spatial orientation. 

It is this possiblit~ together with the commensurability of time and 

space, with which it is related, that provides evidence for the isotropy 

of the manifold. Indeed the commensurability requirement is redundant, 

though necessary, for an aspect of spatial commensurability is the 

rotatability of rulers, that is,physical distance measures, so that they 

function equally as measures in any spatial direction. 

Though it is true that the manifold sho"s the regularities it 

does regardless of whether these are de facto or necessary, the very 

descriptions of these regularities contain assumptions as to the nature 

of the manifold. In the case of Williams and Quine it is not clear what 

is attributed topologically to the space-time manifold and what is 

attributed to other factors. The conceptual foundations of the idea of 

the manifold need careful expression, and this will be my next task. 

But before I proceed to that, there is another important aspect of the 

manifold which I have not touched upon except briefly in relation to 

Bergson. 

THE STATE OF CHANGE 

Bertrand Russell in The Principles of Mathematics not only sets 

out to eliminate tense, but also denies that there can be any such thing 

as a state of change or a state of motion. He says: 

It is to be observed that, in consequence of the denial of 
the infinitesimal, and in consequence of the allied purely 
technical view of the derivative of a function, we must entirely 
reject the notion of a state of motion. motion consists merely 
in the occupation of different places at differeAt times, 
subject to continuity ••• There is no transition from place to 
place, no consecutive moment or consecutive position, n~ such 
thing as velocity except in the sense of a real number which 
is the limit of a certain set of quotients. The rejection of 
velocity and acceleration as physical facts (i.e. as properties 
belonging at each instant to a moving point, ;nd not merely 
real numbers expressing limits of certain ratios) involves ••• 
some difficulties in the statement of the laws of motion; but 
the reform introduced by Weierstrass in the infinitesimal calculus 
has rendered this rejection imperative.(1) 

(1) Bertrand Russell, The Principles of mathematics, p. 473. 
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Russell could hardly be more emphatic. In discussing Zeno he is as 

definite: 

''If ever~thing is in rest or in motion in a space 
equal to itself, and if what moves is always in the 
instant, the arrow in its flight is immovable.'' This 
has usually been thought so monstrous a paradox as 
scarcely to deserve serious discussion. To my mind, 
I must confess, it seems a very plain statement of a very 
elementary fact, and its neglect has, I think, caused the 
quagmire in which the philosophy of change has long been 
immersed. (1) 

The denial of velocities and accelerations as strictly applicable at 

instants of time means that the laws of motion are complicated, because 

normally they are expressed using instants. For example, Newton's first 

law, that an object will move in a straight line with uniform velocity 

unless acted upon by a force, cannot be stated as simply as it usually 

is, but becomes a statement about the behaviour of a body over a 

stretch of time, because it is only with this that velocity (and 

acceleration) can be translated into sequences of positions at different 

instants, and all Russell will allow at instants is position. 

There are two reasons for rejecting states of change and motion, 

though the two are closely related. The first is the same reason as that 

for rejecting infinitesimals. A velocity is not to be interpreted in 

terms of infinitesimals, but in the way mathematics has made logically 

sound, by the theory of limits. Infinitesimal quantities are 

pa~adoxical because although being arbitrarily close in size to zero, they 

are not zero, but have a kind of indefinite size. Examples of 

infinitesimals can be found; for example, a line segment is infinitesiiaal 

relative to the area of the square it forms a side of, but they play no 

part in the infinitesimal calculus after Weierstrass introduced the 

interpretation by the theory of limits. 

The second reason for rejecting states of change lies in the 

theory of the variable, As Russell and Frege argued, the idea of the 

variable as something which changed was fraught with difficulties for 

mathematics, For instance, the Euclidean treatment of geometry does not 

require reference to time at all, but differential geometry uses, and 

must use, the idea of the variable. But the idea of the variable as 

(1) op. cit p. 41? 



109. 

something which changes introduces time, an element foreign to the 

Eu,lidean treatment of geometry, and sentences result li1~e 'As the line 

rotates, its point of intersection with the plane moves ••• • 

Mathematicians have always regarded such expressions as mere ellipses, 

as shorthand,not involving true change at all, but until the time of 

Frege there was no satisfactory means of eliminating them. Frege 

criticized the whole idea of the variable as a thing, explaining it 

rather as a form of quantification over a range of values or constants. 

Russell's interpretation somevrhat later was similar, and it was this that 

led him to accept the paradox of Zeno mentioned above. For the variable 

is nothing over and above the values or constants which form its range, 

so that to vary over time is to be a set of constants which exist at 

various times. 

The connection between the two reasons for denying states of 

change is well described by Russell: 

••• Zeno's argument contains an element which is 
specially applicable to continua. In the case of motion, 
it denies that there is such a thing as a state of motion. 
In the general case of a continuous variable, it may be 
taken as denying actual infinitesimals. For infinitesimals 
are an attempt to extend to the values of a variable the 
variability which belongs to it alone. When once it is 
firmly realized that all the values of a variable are 
constants, it becomes easy to see, by taking ~ two such 
values, that their difference is always finite, and hence 
that there are no infinitesimal differences.' (1) 

Russell's diagnosis of the cause of the Eleatic problem follows: 

This static theory of the variable is due to the 
mathematicians, and its absence in Zeno 1 s day led him to 
suppose that continuous change was impossible without a 
state of change, which involves infinitesimals and the 
contradiction of a body's being where it is not. (2} 

As we saw earlier, Bergson's position on the matter is similar to Zeno's, 

except that he embraced the other horn of the dilemma, and instead 

of denying change he denied the quantifiability of time, and affirmed 

change and motion. 

It is the analysis of the variable, them, which leads Russell 

to deny states of change and motion, though,as he claims, this does not 

(1) Russell, Principles of mathematics, p.351 
(2) ibid p.351-2. 
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inply that there is no change, or that change cannot be continuous. 

Nevertheless the idea of something (hanging whileremaining the sane, which 

had for so long underlain the concept of change, has to be abandoned along 

1•i th states of change, or rather modified into an almost unrecognisable 

form. For the relation between a variable and its values is not one of 

successive assumption of the values, but rather as Russell none too 

happily puts it, one of
1
indefinite1 reference to the members of the class 

of values which constitute the variable's range. The notion of indefinite 

reference is indeed not a happy one, and in the work of Frege the variable 

is renlaced entirely by the range of values, so that the variable has an 

expository and shorthand usage only. Thus identity over time, which was 

always a presupposition of change, is replaced in a similar manner to the 

identity of a variable over its range, with the class membership of the 

values of the range. Identity over time is no longer strict identity, the 

object which endures becomes a class whose elements ao not endure and are 

quite distinct one from another, and the endurance of the object is 

expressed by giving the membership of the class. This result does not 

follow so long as the variable is allowed some status as an entity which 

~,can be counted as ~· and concerning which some propositions are true 

and others false'(l). The phantom presence of the variable in the 

Principles was ultimately eliminated in an amendment to Principia 

l'!athematica(2). The idea of identity through time thus fully disposed of 

as true identity, the character relating the elements of the class which is 

now the object is given a name, 'gen-identity' or variants on this. Objects 

cannot be variables, but the various momentary stages of thing all are 

the one object; this identity is not to be taken, therefore, as asserting 

that all the momentary stages are identical, but as asserting that they 

belong to the one object, just as all his body cells belong to the one 

man even though they are not identical one with another; this relation of 

belonging is one form of class membership, the man is identified with the 

class,,of his momentary stages, as he is with the class of his bodily parts. 

There remains nothing which is identical over time, if this is to mean 

that things existing at different times are themselves identical. l<lomentary 

stages of an object exist only at moments, the class of momentary stages 

does not exist at any moment, though it exists. 

(1) Russell, p.471, quoted earlier. 
(2) \'/i th the recognition that there is no need of the distinction between 

real and apparent variables. 
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::10t eve:.""' 

Should '::e ~l:us say 

that 

inst~nt, n.s it coul~, t:1e object '.JOuld bo..ve 2.. dete:.":-:-~inr:.tc, not <.:r: 

Conscquentl:l ·,;;e ho.ve t>.c co:1t:;. .... 2.diction1:::s 

deter::1in:::tc. This :::>n.rado:~ is tl'-.e sc.::1.e c:.s t!:.::~t of notion, and t::c 

A conseque:tce of the 'b.::.ni 2h:-:1ent of inst~:1..1..:;.::ncous notion 2.:1d. 

cl1e.n:.:;e is not so cor.1~only :"'ecosniserl. 

concept of :1n event. 

equi ~::;.lent desc::."iptions co1:..cc::::.l o. consi dcr:ble cli:ference. 

?ut t~:e:."e is CL consi de::-:::'.Jl8 rli::'erencc 

it \•101."'':3' sell it' 

renC:c:.:•in: of 

dyin-=:, ip..:forr:-1 the nurse 1 
• Of course st:.cl: .s.::Ibi.:::;ui ties do not o:"ten a-:::: cur-

they cr:.n exist le2.ves the :::o.y for t 1::o differi!l.S ir!.te::"pret:-~tio!l.s of 

the doctri n~ t 112.t the 1:torld is tl:e totQli ty of events. 

inJ:::o :-::utu::.lly o:~posin.:?; onen. 

(1) Concise Oxford 
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inst:::ntaneous, ~::e C:J.:nnot '.lnderst:;.nd it c.s necess:J.rily i:J.plJ~ir~.]; t!T::t 

somet::1in;:; is ~oin.r; on. 

inst:mt. no·;r whc.t is true at the insto..nt is of t·.·:o :·:i::1ds: vlh2.t ~s 

tl"'UC t!:en ~-'Ji t!1out refere:1ce to an;:.' other tir::e, s.nd v:h:?..t is -true nt the 

instant in vi~tue of what is true o..t o~l:er ti;.:es. 

t1~nt sor::.cthin:; hns been true or is .:;:;:oing to be t!"Uc is tl"'Ue :01.~ t;:o 

inst~nt but docs not inply ;;;.ny process in tl:e inst.::nt, since it onl:.," 

o: affc~irs ~12.ve been o:- vrill be sue>_ ::.nd such. /~s -::.. result, ·:rc c::-~n 

inter?ret sonethin:; bein.s the case up to an insto.nt end there::.fte;:" 

not ~~s an inst8.ntr:.neous event, since it me:Jns tho.t .-::t th2ct ir.s-t:t::lt 

sonct>dn:; has been the case 2.nd is not ,hoin.:::; to be tl:.e case. 

t:1us c>:.:::..rG.cterised inst::nt::tneous events, 1·:e ~1-'J.Ve furtl:.e.: ... to c~:c.r?.c-'::c:-i::e 

e::ten-::!.cd events. 

>:rhether inst::.nto.ncous or not, •:re c2.nnot, :.-:ss:..xr:-:.i:1g inst:::-,nto..neot::s svcn~:::, 

inter~ret extenCed events ::s i:".1pl,;rin,'; processes, since for tl:.e re2.sons 

g;i ven in the 1:::-cst p2.ra.~r2.ph this ·,·.rould lc::;.d to the contr0.diction t-:1c..:.: 

t:1erc bot::. 2.re c.nd are not inst2.nt:?.neous events .. l'l:is lco:-~.vcs us •.·.'i tl: 

t~::o :)ossibilities. Zither ':re inter() ret all events 2s st:::.tes o:' o.:::'f2irs, 

or •::e :J.do;rt 0.n intcrpretc.tion whereby o.n event is neut:."':::tl be":'.Ieen st,:....,_·;:e 

nn'J !Jrocess. In the forr::er c:1.se no p!"ocess or chan.c;e can "be 2..."1 eve;.-1-t;, 

bec'"'!.use c.n extende-d event is then an extended st::.te of s.ffairs •:rhicl:: ::>.s 

I have explained, involves only the 't13.Y thin.:ss 2re. ~.fevertheless, it 

re1:1ains ~ossible to give sene account of change, since the stette of 

af:airs can include th:?it sor::et!1in;::: has been other'>'lise or is goin~ to 

!Je ot:1eri'lisc, and so ·,:;e can say that ~n event is 8. s~2.te or- ?.~f;l.irs 

·J1ich e;~ists ::::.t one tir:te or over 2. ti;.1e, but not 'J.t others. The 

problcr:1 ·,-:i ~h this is th::t most of t~ose thi:1bS '::c c2..ll events ere na~ 
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ti:ese. 

in'cerpre-'c:"'c-'cion of event ::loes not .furtl:er tl~e c~no.lysis o:;:" tl1c iCe<J. o: 

an event Qt nll. 

The result of all this is tl1at it is iT:1possi ble to rezc~rd tl:e 

notion of event as univocal, bec2~use processes o..nd cho.nges on tl-:e o:1e 

hand and inst~ntaneous events on ti1e other ca~~ot be reconciled under 2 

single chc..racterisa.tion of events. This result :'ollo'::s directly fro;:-; 

tl:e denial o:: states of changes and not, ns is nore usual, indirectl~'l 

fran the difference bet'•:een events and intersections of events, once it 

has been est:::.blished that events wust be e::~tended. 

To come noH to t1Le subject of this section, n~'":lely the nnture 

of the nani~old, the difference be~t!een the t·do ;-:inds of events ·.-:e 

h2.ve been discussins has i;nportant r-CL-:ri.fications.. t:Jillir .. ;·ns, 1.1:1o:J 

I quoted earlier, says'··· the universe consists ••• of the spreQG o: 

events in space-tir:J.e .... 1 In this sinple de::""inition it is not cle:J.r v1:1v..t 

!·;:ind of event :•Jilliams has in mind, or whether he allo·::s both kinds. 

Other vciters, such as Quine definitely opt for events c.s processes. 

Quine s~ys, as I also quoted earlier,'?hysic~l objects, conceived ••• 

four dinension~lly in space-time, are not to be distinguished fran 

events or, in t!'le concrete sense of the terr:1, processes' • The 

relatively simple picture of the manifold as so desc~ibed is deceptive. 

The universe as the sp:r-ead of events coincides in extent vti th 

o.. location:J.l frame·,,or:·: each point of ._,,hic:1 !"equires four coordin:::ltes :'or 

its specification. It is internnlly structured by the identification 

of portions of it as parts of the sa1'1e or distinct events, according 

to principles of location, classification by properties, continui t:l 

and C3.US3.l connection ( '.<!hich is intended to identify 3. series of 

coordinates in the locational fra.'Tiewor1~ as temporal) • 

As the universe is so described, we do not have enough 

information to deter:-:1ine \'.rhat in it corresponds to a point of t>.c 

Is it an event? ':':-~is is t~e o.ns':Ier t!12.t •.1ould 

nr.turc.lly be given in RelCttivity theory. The manifold. is very ctbly 

desc:-ibed by Einstein in a r,;opular e;qJosi tion: 



The reoder nay thin:: th~t such a description of the uorl~ 
mould be quite inadcquote. Clh~t do~s i~ ~ean to ossi.gn to 
an event the parti.::::ular cc-ordinc:tes x, ,x

1 
,x3 ,~{-4 1 if in 

themselves thes~ co-ordinates have no si.9nific3nce? :~are 

cvreful consider3tion s!1ous, ho~ever, thot this vnxiety is 
unfounded. Let us consider, for instvnce, a ~3teri.al 

point ~ith any l~ind of motion. If tl1is point hzd only 
a ~omentory existence oithout duration, tl1en it would be 
described in space-tiDe by a single systeD. of values x1 , 
x~,x~,x4 • Thus its per~anent existence D.Ust be characterised 
by an infinitely large nu~ber of such systeDs of values, 
the co-ordinate values of Dhich are so close together as to 
give continuityj corresponding ~a the material point, oe thus 
have a (uni-di~ensionul) line in the fcur-dinensional 
continuum. In the sv~e w3y 1 any such lines in our 
continuu~ correspond to many points in motion. The only 
statements having regard to these points which can c1ai~ 
a physical existence are in reality the stntenents about 
their encounters. In our mathematical treotment, such 
an encounter is expressed in the fact that the two lines 
which represent the motions of the poin~s in question 
have a particular system of co-ordinate values, x 1 ,xt,x1 , 
X-t 1 in common. (1) 
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So far, Einstein's descri;>tion is neutr::1l, but he stL':lS up n.s follo'.':s: 

Every ph~sical description resolves itself into a 
number of stateMents, each of ~hich refers to the space­
ti~e co~n~idence of two events A and B. In terns of 
Gaussian co-ordinates, every such st3tenent is expressed 
by the agreement of their four co-ordinates x 1 ,xz,x3 ,x~.(2) 

The n~tural interpret~tion o: this pass~~e is t2nt events correspond to 

points of' space-time, and indeed rel2-tivity theory is usue.lly \'Jor::ed 

out in terms o:f point-events.. Tl:ere is, however, c.nother inter,re-'~2-tior:., 

due to the ::lmbizuity of sense of 'location' or 'ple.ce', ·::!hereby it c:~.n 

mec:-:.n either a point or an Qre:::!.. This 2..llows that s..n event cs..n 

correspond to o. volune in the uni versnl loca-'cional fra'7le',1/or:: r:1.ther 

than to a point. 

It is here that the problems begin, for, as I have shown, 

instant2.neous ( n.nd therefore point) events and e;{tended (and therefo:-e 

vollli~e) events cannot consistently be tre~ted as of the same ~ind. If, 

in order to preserve events as changes or processes, 'ile identify events 

wi tl1 volur.1es, v1hich is the norwal procedure in ::-todern theories, thea 

points correspond to components o: events t·:hich are not ther:melves 

(1) Albert Einstein, Relativit~, The Special and General Theory,trans. 
by :-::J. LaUJsan, Crosn, :~er:J Vor:~, 196'1, p.9Ll-5 

(2)-Lb.,:d p. 95 
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eveats but rn.t:1er the li::d t o~ s:-:t:Allcj," o.nd sm.::..llc::"' events. :'hcse 

co:1ponents ':To ::1c..y cl::1ss as point-events, but the:; c::::-e of ::-~ rz:.dic:::ll~.~ 

C.iffcrcnt :·~inrl to volune events, since o. fini to cl:>.s::; o:."' point cven~cs, 

unli::e volu."Tie events can.'>'lot form a volume event. I:"' inste:::d o: 
identif:.ring events witl1 volunes •,,re identify ther,~ ·:iitl1 poi:1ts, then ':Je 

f'o.ce 2.. correspondin,;; problen, since t:e cc,_nnot t~en treat a cl::.ss of 

events as itsel: bein~ an event. 

T!1e consequenceS can be seen by o. considcrr .. :tion o: C:?.u::;;.li ty 

and i dcnti ty t!1rough ti::1e. Causo.tion is st.::ndardl:· understood e..s ::-. 

relation beti':een t·.:;o events, or s.s the relation perto.ininz ;,·:hen ::;.n eve:.1.-!:: 

is the result of n process {w~ic2: is i tsel: :::.n event). 3ut if t~:is is 

the cnse, t~en, assu~ing that events are synce-ti~e vol~nes, a caus~l 

rel2tion C8.Th'1ot exist betvreen so called point-events, since these :1re, 

strictly, not e~.rents. As a result, the identity o:' a thin~ t~:rou;;1; ti:::e 

cannot be considered 2.s a forr., o:' ca.usation, since idcnti ty -::.hrou_-;:1 tir.::e 

r..eans that tl1e thing is the sar::1e thir.g s.t eacl"l point of n. perioG oi' 

time, and ~oint events cannot be causally connected. Nor ca.c""l 

persistence throu,c;h tine be recovered by :r·e:;,<lrdir..,s it as a reln:tio~ 

bet'.<Jeen volune-c·;ents, because t21.e persiste!lce o: a thin,-; tri thin ;?:11Y 

volume-event then re~ains to be defined. 

Caus2.tion is equally problem~ tic i:" \'le regs.rd. it c.s a relr.tion 

bet,;!een t':.·:o point events, for a point event A is con...'1GCted to o. point 

event 3 by a continuous sequence events, a sequence \·!hie!-!. is 

dense in the mathe~atical sense, t~at is, be-::~~Jeen 2.ny tvto poi:1t events 

there is another point event. Postulating identity throu.:;h. ti:':le :;.s 

causal connection bet'.:·Jeen A and :B tl1en suffers fror:1 t!1e :;roblem, f:::..r:lili'lr 

in the philosophy of action, th2.t there is an infinite regress of causes. 

For, if there \tlere a finite string of point events ~etrseen A and 3, 

then the identity o:' the object between any t·,.-o of those even to re;-:,:.::ins 

to be explained. 

One way to avoid such problcr:1s •,·:ould be to abs.ndon ::11 to:;et::e:::-

co.usntion a.s .:1n explcmation :for identity t~:-ou::;:1 tine, ch:J.rc.ctel"'iZi:1:; 

this instc:::.d as simply belonzin.z to an event. This Deans not only t~10.t, 

as iD the l:J.st section, the identity -throu,:;~ ti~.1e of ::n object is to 

be undc:::.""'stoocl as a for:-:l of clc..ss ner::.be:::·s~1i9, but .::lso thn.."t it is to Ce 
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understood solely as tl1is, the:-e is !10 rc:~son for t:J.c various eler.-:en.ts 

to co:-lCre :J.s c-, cl::ss. 

or distinct events. But if the char:::-ccterisn.tion of identity ti1I'ou.;;~'l 

time is 'belon;:;in,-:3 to t:-:.e S<:';.r:le event' this p:;.....,esupposes ei t:-lCr t::::-,-'.::: ';J!l.c..t 

collections of events thenselves forn events is othcr·,,:ise de"ceroined, 

or t~1at this is arbitrary. There is wore to the matter than this, ::'o:- i::' 

it is to sene extent 2.rbi tr:::.ry t::1a.t events •::e choose n_s endurins objects, 

then it is 2.lso to sor.1e extend arbitrary -..:h::tt events o..re c:::.uc::::.lly 

connected. For consider a group of events '.1hic:1 co.n be resolved into 

the histories of objects in different v1ays. Evidently the tracin:; o:"' 

causc.l chains throu:::1 this group v:ill depend on ':.~hich events form the 

histories of who.t objects, so th:?.t if this latter is to sor.1e extent 

arbi trnry, the former will be too. Such arbitrariness of identi t~· o.nd 

causation is an allowed possibility nccording to Rclativit:t tl:eory.(l) 

Another way to avoid the problens about causation as a relation 

be•:Jeen events would be to interpret cnusn.tion differently, and per!1e1ps 

define the relation of cause to effect n.s that of a process to t>.n st2.te 

of 2..ffo.irs 1:;hich is the result of that process. As ".·:e found earlier 2, 

state of ~ffairs can be instantrukeous or it can lnst fo~ so~e tine, 

so that effects need not be lir:1ited to point events. The relation 

":Jould be t~1at t:1e e:fi'ect is thai; sto.te of affairs which is the limit 
culmination of a series of events. Corresponding to 
this 'Jould be a continuous series of point events ·.,Jhich compose 1:ne 

series of events and t:Jhose li~i t is the point event 1Hhich borders bot:-: 

the series nnd the state of af:'au:s. Causation by this definition 

becor.1es, as a result, n. special form of continuity, \·!hich returns us to 

the so.r.1e probleu as before as to v:hat determines continuity. 

If it< is arbitrary ho1.1 a group of events are organised 

causally and by the identity of objects through time, what conditions 

are placed on the possible objects and their histories? 'f..~e nns•.,;er 

co..n be given by reference to our- original description of the neans 

3.Vailable to chm:·acterise the structure of t:1e wani:;:""old. 

that the events uhich fori:l the life of o.ny object au :_:;ht to be sl)s.tio-

tenporo.lly continuous. The second is tlw:t there should be :1 cor."Ci::ui ~~-
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not only b;;.r location but by fern . 

co: ... rc::;:;J0!1c1in8 s:x:·~-ti-'11 cross sections 2t vc.rious tines should s~:o;·r :-~ 

:!Cl"'sistent siw.il2.ri ty of for::'.. The third is tho.t the spo:'ci::-~1 object 

should re:-:cain of tl:e s0..~e !·dnd throu.r:;:tout its l1istory, that is, t> .. ztt it:-:: 

clnssific::.tion should be pernanent. 'l'l1ese second and t~1ird pri::1ciplcs 

nrc evidently princi;Jes of continuity of n 1:ind, but dif:f'ei"ent fro::: t:-:c 

bn.sic principle of spatia tempor:::..l continui t~:. The differences r:.c..y be 

seen by conside:-inr; that a series of event::: r.:o.y be spo.tio tcr:;por:::"~ll7 

continuous, \'lith all thci:::"' co::;pone:1t events forr:lin,s. continuous se:-ies, 

and yet all the cowponcnt pnrts of the supposed object rudicnlly 

ch:::tn_zin;::; their position f'ro::1 tine to time. Thus the need :or t:1e 

second yrincidle. Then again, even though both these principles ;:;e 

met, this is not enou~h, :'or even so an object may c:17.n_se in ~·:ind, 2-nc: 

therefore ceaae to continue. Consider for ex:unple £1 piece of' wood ::r::1icl: 

has been burned to form charcoal. It has the relevant continui t:r in 

space 2.nd tine .:tnd form but is not t~e same object, because it :12s ch:;.~:.:ed 

in ~:ind. 

Such Platonic principles as these, '.'.'hich 3re neccss2.!'y to 2. 

s;ene:'ecl theol''Y of the r.1anifdJ, have tended to be ignored by :r.ost 

theorists, largely I thinl: bece.use tf'.ey ?..re unnecess2ry ~~r~en the ::JO:""lr:l 

is sup;;Joced to be :J.tonistic, for in principle 2.tons are interno.ll;;; 

undif:::erentio.ted n.nd uncl:angin:; through time except in their e:::tern:1l 

reln~ions to othe~ ntons, so tnat it is unneccss&ry to add principles 

of continui -::y of form and cl:::ssi!"ic.:J.tion, since these c-:.re asm.::.."0.ed ?,s c.. 

basic po.rt of o.tor.1isn. 

Though suci1 Platoric considerations 2.s these can reduce t:1e 

a:""bi trariness of c!1oice of structure in the manifold, the lesson of its 

possibility must be learned. That is, the fundat",entCll structure o: t::e 

manifold is that of the continuity of series of point events. 

continuity is of t~·1o 1-:inds: spatia-temporal and parar:1etric. ParaD.eter:; 

are the measures of que..li ties true n.t spo.tio-tempor~tl poi:1ts, t~1c,t is 

of 9oint-events. :,;nere such criteria of continuity do no"'c ,:;i ve 

lL'1? •. 1·:10i,~:,uous results, the possibility 3.rises o: there bein;; dii'fe::.:-c:-r~ 

equ.-:-~lly good st:;..""uctures :or the space-tir:te universe. Such ad eli tion:~l 
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In t:1iS chapte3."' I :1ave tried to trc~ce the de'.~elO;:Jr:icnt: or t::.e 

theo:-y of tir.1c as p2.:"t of t:1e space-ti:ne r:1::mi:'"'old l:l tl1e li::;i1.t of 

O!)posi tion to it fror:1 ·,·;ri ters ·.1~:o co:1si :::er t!:;-~t tL:1e is in c~c.r:::c~e::."' 

essentially as it is hu;-::a.nl:: e::perienced. 

suc~1 wri tcrs Derzson o.nd ',-.:'hi tro'::. :-Ty ain v.;::s i:-t the fi: ... st pl~ce -:o sho·:.' 

the .:3rounds upon ·;;l:ic:t tl1e opposition 1.·ms Cc:sed, -~nd secon:'ll:i to s>.o·.: 

·:Ihz.t is involved, 2.nd v:!:.et.t is not involvec~, in t~1e elc;::ent::tl no-::io:1 of 

tl1e m8.ni:'old. 

~!1e m2.ni::'old, it er:~.er,sed, is essenti:?tlly a topolo~ic?_l notion, 

etn:,rone •:;rould be te:::ptecl to re::;a:r-d ti:1e c:.s e. sp.::tietl dice:;.sion. 7l:e 

r:1anifold is indif:"'eren'"!:; to tl~,e c:,.ar2.ctcrs of space or tine. 

to s2.:,' t::o.t the spatia 

::;:,,:::ti:.:.l and Jce~.1:,Jor:::l fe2.tures, or ti-:nt s;::ace ::.:v:": ti::;.e ·':'..:'c not distinc-:, 

but ;;;crel:.-- ttat ti:e :-nc..nifold does not to.::e t:-:ese fec.:.tu~:"es into :::.ccol!nt 

a prio:'i. 

Gi~.ren t!:o.t the sp2.ce-ti1.te !:lctnifold is such a Prote~,_rr t:rir:--: 

the cri ti-::;is::Js t:;.at its Ol1ponents level ?..t it on r.u:::the:::2ticc.l ,::;rour:.ds 

:'2.i 1 :"or l3.C~: Of iTlather:12tico.l zene:::-::::li ty • Equr~ll:r the defence oi' 

p?.SSC:.;~e by tl:ese opponent3 of the r::anifold fs-cils '::ben ever it is b::-~socl 

on the o"'ounds t~1at it is necess.:!ry for notion, bec.J.use this dc::ence 

ul tin2tely rests on the discredited notion of stz.tcs of r.:otion. 

opponents o::: the :nanifold cannot tcG:e on t~e ::1ntl1e;·:18:ticnl pl1iloso!):1.ers on 

:But ·the:;~ do no-t nee-d to. 
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cvi c::.c:1cc a: ~u;-.1c.n e:=?c!"'icncA. 

of it must be reinterpreted to fit tl1e o.na.l:tsis. 

ho•::e~.~er, ::u:?LG.n e:::)eriencc is t~1e ul ~ir::ate evi de nee for the 1.·:c.·J ti·:c 

,:to::-~.d is, and an nn::::.l:'.lsis is '-'- no.:'e or less useful ·Nr:,_:r of re~rcscn-'.::ir.~ 

that e:~e~ience or pn::"t of it. 

I observed in cho.pter t'.'!O thD.t t:-:ese di:':'e:"'in,; ::1ethods cc.n, 

::::. ~olis~ic kind. 
..l..hn ............. evicle:lce his r:".et~-:o-::: 

accepts, so t!1ere ou:;ht to be <:: sc>.e;-12. by t<fhich t~1c :~olist can o::":::~.:.:-:is:: 

So :2.r 0.s tine is concc!"i!.ed t!:is c::ov:ed 

Sut this le::dc ~o proCler.1s, 

o:~ discussion o:.: ..... l'.u:~us~ine an:l I..o:-:~:e. ?hie discussion is tl1e 

of er.;;Jiricis;:t, 1;Ti th ::..n o.i;."'( to rliscoverin,-; the r .. olis"tic equi vo.lent 

o:"' the Metni~old. 
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EXPERIENCE VERSUS ANALYSIS. 

The nodern theory of the manifold is, as I have explained, 

a historical evolution having its origin ultimately in the new cosmology 

begun by Kepler and rendered into a world-view by Newton. The tools 

of the infinitesimal calculi, which were necessary for the developnent 

for the new cosmology, since they made possible a quantitative study 

of continuous motion, l<ere the means ])y which the theory of the nanifold 

developed from there. The modern. theory of the manifold has many 

apparently paradoxical elements, among which three are most relevant to 

our present purposes. Firstly, the theory denies that time passes; 

secondly, it denies that there is any such thipg as a state of change; 

and thirdly, it denies that anything remains identical through time. 

These results are most perplexing, for the manifold and the calculi 

which describe it, were first invented for the purpose of nanaging an 

accurate description of the continuous motion of bodies. Now the bodies 

seem to have disappeared, and their motion with them. Nor does the 

modern theory claim that the manifold is a useful fiction, a working 

hypothesis which enables us to manipulate the world and predict events, 

but which is not, in the strict sense, true. Instead ~~e theory claims 

that the way the world seems to be, peopled with enduring and changing 

objects which move hither and tr~t~er as time passes, is itself a 

fictional construct, useful to describe the perspectival view observers 

have of the world, but itself not strictly true, while the manifold is 

strictly true. 

The modern view of the world, the space-time, 'block', or 

manifold view, has behind it the weight of moderno~hodoxy, the Authority 

of Science. The opposite view, that of the evolving present, has therefore 

captured the allegiance of the rebels, who present a more or less 

reva~ped form of Bergsonianism. How are we to decide which side is 

right? And is the apparent opposition genuine? I do not believe that it 

is, but I find my belief at the moment to be a·mere suspicion, and 

without adequate foundation. 

The way the modern exponents of the evolving present talk, sue~ 

as Richard Gale and Arthur Prior, one would think that their philosophy 
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of tine was not in exactly a sinilar quandry as that of the scientists. 

In truth they r:1ust face a similar problem, for it is not enough to 

present a description of time which is closer to our experience of it. 

The problem such a description faces can be e:\."Plained as follovlS. 

\'lhere the manifold theorists ~<or:< in a young tradition having its roots 

in the quantitative tradition of cosmology and physics begun by the 

astronomers in the renmissance of Europe, the evolution theorists vmrk 

in a much older tradition based on the qualitative human experience of 

things temporal. There is, ho~<ever, a deep problem in this qualitative 

tradition, as to how there can be any quantitative measures of time 

whatsoever, since on a strictly experiental description time is unreal. 

The classic formulation of this problem is that of St. Augustine, but 

essentially the same argument recurs in Bergson and Bradley, for example. 

I shall introduce the problem by first presenting a discussion of 

St. Augustine's dilemma concerning time. 

ST. AUGUSTINE 

The much quoted phrase from the Confessions of St. Augustine: 

'\!/hat then is time? If no one asks me, I know: if I wish to explain it 

to one that asketh, I know not.' (1) has often been used as an introduction 

to modern analyses of time, especially in the empirical tradition. 

Augustine's perplexity, it is thought, is natural but misconceived 

and by a proper recasting his puzzlenent ~<ill disappear, being due to 

unwarranted suppositions concerning the logical grannar of the question 
1 \'ihat is Time?'. A typical example of the critic ism levelled at 

Augustine is the following from Richard Gale in answer to Augustine's 

question: 

The answer proposed by Wittgenstein is that Augustine has 
lost his way in language. There are many surface grammatical 
analogies between temporal expressions and expressions that 
refer to physical objects and processes. Augustine's 'mental 
discomforts' come from riding these analogies too hard by 
expecting temporal expres•ions to behave in the same way -
have the same 'grammar' or use - as these other expressions. 
When the conformity of temporal language to other types of 
language breaks down - when it is discovered that we cannot 

(1) The quotes from St. Augustine are from E.B. Pusey's translation 
reprinted in Richard Gale's ·The Philosophy of Time • 



meaningfully say and ask the Sdme things about time that we 
can about tra~ns, rivers and the wind - Augustine begins to 
feel that time is a very queer sort of thing.(1) 
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The ~'111: of logical grammar or use is ne\1/, but the old accusation is 

there - Gale is accusing Augustine of substantialising time. This 

approach is usual in the empirical tradition; Locke says concerning 

Augustine on the supposed ineffability of time: 

Duration, time,and eternity are, not without reason, 
thought to have something very abstruse in their nature. 
But however remote these may seem from our comprehension, 
yet if we trace them right to their originals, we shall 
find that the idea of eternity ttself is derived from the 
same common original with the rest of our ideas.(2) 

Such usage of Augustine tends to misrepresent his enterprise, and his 

difficulty with time, transplanting it into more modern contexts. 

A fairer precis of Augustine on time is to be found in Russell's 

History of Western Philosophy (3), where Russell brings out the problem 

as o~e of the relation between C~d, time and eternity in the light of 

Platonic theology and philosophy. Augustine poses the problem thus: 

••• ffihat was God doing before He made heaven and earth? 
•• For if (they say) He were unemployed and wrought not, why 
does He not also henceforth, and for ever, as He did 
heretofore? For did any new motion arise in God, and a new 
wi11 to make a creature, which He had never before made, how 
then would that be a true eternity, where there ariseth a 
will, which was not? (4) 

It may seem that Augustine's reasoning concerning time is irrelevant to 

modern philosophies of tine if it has to be'interpreted in such a 

theological context, but not so. How, then, is Augustine's treatnent 

relevant? The answer, briefly, is that his analysis of eternity is still 

significant. 

The problem with creation is one that only arises from a 

combination of Jewish scripture >lith Greek, expecially Platonic, 

philosophy. For in the Platonic tradition, if a thing is eternal, it 

is changeless, but if chan~ess is to be interpreted as 'the same at 

all times' then the act of creation is incompatible with the eternity 

of God, since before that o.ct God was different, that is, he had not 
(1) c.f. Wittgenstein, Philosophical Investigations, PaPa. 89-90; 

Richard Gale, The Philosophy of Ti~e, Intra. p.6. 
(2) Locke, Essay Concerning Hu~an Understanding, Bk.11, Ch.XIV, Para.2. 
(3) Bk. 2, Part 1, Ch.4, Sect.1. 
(4)Confessions, Bk.XI, Sect.X., Co.lo.., p~~ 
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then acted. In order to reconcile the act of creation with the 

changlessness of God, Augustine says that this act is not te~porcl. 

This co~~its him to a description of the eternal different from the 

ordinary. 'Eternal' was normally interpreted as 'perpetually existing', 

and if God's eternity is understood in this fashion, that is as 

omnitemporal1so that God is in time, them His act of creation is also 

temporal. Thus, if Creation is atemporal, as Augustine asserts, God's 

eternity must be also. Since :i:t is wrong to speak of' the time at 

which Creation occurred, it is also wrong to speak of' the time before 

Creation. 

Augustine expresses eternity in the follot•ing way: 

Thy years neither come nor go; whereas ours both come 
and go, that they all may come. Thy years stand together, 
because they do stand; nor are departing thrust out by 
coming years, for they pass not away; but ours shall all 
be, when they shall no more be. Thy years are one day; and 
Thy day is not daily, but To-day ••• (1) 

The gist of this quotation is quite clear- that which is temporal to 

us is not temporal to God but simply present. Thus God's understanding 

of what is to us temporal cannot involve any reference to its 

temporality, that is passage. Now this is a point of contact with 

modern philosophies of time: passage is in some such philosophies 

eliminated, or, better, recast into a purely perspectival form "nth no 

ontological force; it seems that Augustine is in a parallel fashion 

eliwinating passage, at least insofar as God is concerned. That there 

is a parallel here of course needs justification, the modern atemporal 

truth, conceived as like mathematical truth, is not obviously like the 

Divine eternal truth, since Divine truths are true temporally, but 

mathematical truths are not; so, for example, God lmows today 1•hat 

happens, but temporal qualifications are not appropriate of mathematics.(2) 

One might think that Augustine would rest satisfied with his 

distinction between time and eternity, but he does not. Instead he 

goes on to inquire into the nature of time as contrasted to eternity. 

The problem he sets himself has its modern counterparts, since it appears 

to be an epistemological one of how we can know time. But why does he 

(1) Confessions, Gale, p.4D. 
(2) Geach on Aquinas in Three Philosoph~rs, p.l24 makes the same point. 
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bother with this at all? Remembering the reconciliation Augustine is 

working of Platonic doc trine with Christian scripture, we reca.ll also 

the intimate connection between the knovm and the real in Platonic 

doctrine. Augustine's famous dilemma about the nature of time is not 

a net'' factor, it arises from his very enterprise. Indeed if we take it 

as being new the immediate context of its introduction becomes curious: 

At no time then hadst Thou not made anything, because 
ti~e itself Thou madest. And no times are coeternal with 
Thee, because Thou abidest; but if they abode, they should 
not be times. For what is time? Who can readily and briefly 
explain this? (1) 

So begins Augustine's lament, and its position is as if it had· 

explanatory force for the assertion that no tines are coeternal with God. 

We can paraphrase the reasoning here. God the eternal has 

created time. But some things, for example his own son, He has 

created as eternal ( 2) • Augustine shov:s that this cannot be true of time, 

since time passes. What follows seems an expansion and explanation. 

11hat else could it be in the context? And the argument leads up to 

Augustine's final conclusion in answer to the problem posed by creation: 

'Let them see therefore, that tine cannot be without created being ••• '(3) 

1:Jhat, then, is it that Augustine is trying to do? Remembering 

the platonic tradition where the eternal is the real Augustine has to 

sho'~ hovr time is not real even though it seens to be, for if it were 

real it would be eternal. Thus Augustine has two tasks: to show that 

what is cannot be temporal, that is cannot pass; and to account for the 

apparent reality of time. These tasks are closely connected with 

knowledge, for the real has to be intellectually comprehensible, as is 

the Platonic requirement. From-the connection of reality and kno\'/ledge 

comes the Augustinian paradox of time. VIe cannot know time 1 because it 

passes, but we knov1 it very well. 

\qe now see that the error Augustine is often modernly accused 

of, namely substantializing time, he did not c01nrni t. (4) The problen is 

not to do with a definition of the thing time, but with the status of 

time, that is of the past, present and future, both ontologically and 

epistemologically. Given that time is not proper to the Godhead, that is 

(1)Gale, p.LIO 
(2) 'Thy Today, is Eternity; therfore didst thou beget the Coeternal ••• ' 

e 
Gale, p.40 

(3) Gale, p.53 
(4) for example, Gale, introduction to Philosonhy of Time, p.3-5 
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the real, then if" it is proper to anything it is proper to the crented 

world. But \•re know that time is proper to the created world becc.use, 

after all, we know time. Thus Augustine's problem is to .. give an 

account of our l~novtledge of time which does not imply that tir.~e is real, 

that is proper to the Godhead. 

Augustine's solution is to shovr that passage, which is the 

essence of .time, can never be directly knotm. If we know any time we 

know only the present, which does not pass - it cannot because it is an 

indivisible instant. Our knowlegge of the past and future is indirect, 

the former coming from memory and the latter from expectation. But 

both memory and expectation are present, and so strictly speaking vre do 

not know the passage of time. 

The nub of Augustine's problem, therefore, is the e~~lanation 

of ho>r we can know something vlhich we manifestly do know. The past and 

the future (that is thing past and things future), · can 

never be present to the mind's contemplation, and therefore cannot be 

knovm or be real. \'/hat it is we actually lmm·r when we say we know such 

things is memories and anticipations, \'thich can be present to the ni:1d. 

Er•IPIRICIS!.! 

Now, although the reasoning which led Augustine to this 

result, namely an application of the Platonic principle that only that 

which can be comprehended by the intellect can be real, is very 

different from the reasoning of empiricists which leads to a similar 

result, nevertheless the Augustinian argument is equally effective there. 

Let us begin with the principle, apparently opposed to the 

Platonic doctrine of the sovereign ty of the intellect, that only those 

statements which are in principle decideable by sensible observation 

can be true. This is t~e principle which underlies the enterprise 

of trying to build all knowledge on the foundation of sensible 

information. One of the results of applying the principle rigorously 

is, as Hume demonstrated, the undermining of the representative theory 

of perception, for if we apply the principle to the apparent piece of 
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knowledge that corresponding to o.ll sencible qualities is an object fror.1 

\•Thich the qualities originate, we discover that all we can l<no\·T is the 

sensible qualities and in no >Jay tl1e object behind them. If we apply 

the same principle to our apparent lmotdedge of time an equally 

disconcerting result emerges. For if we examine our ot~ ideas and 

sense impressions carefully, we discover that·there are none of them 

which are not present, and since all our lmo>Jledge is confined to 

these ideas and impressions, it follows that the past or future objects 

on which we apparently fixed our attention, cannot'be lmo~m, and the 

only things which can be known are memories and anticipations, which 

supposedly correspond to actually past or future objects or events. This 

result, the same as that of St. Augustine, can be seen to follow by a 

critical examination of Locke's teaching on time. 

JOHN LOCKE 

John Locke was a man of eminent common sense, who never took his 

doctrines further than reasonableness demanded. Nevertheless his t<ri tins; 

has an underlying thrust, which is the explanation of metaphysical 

ideas in terms of psychological ones,·either by the structure of the 

human mind, or by the history of hoV! the mind comes to have the structure 

it does. Such an enterprise as the elimination of the metaphysical in 

terms of the psychologica requires, however, a principle that common 

sense V!Ould not perhaps entirely ad~t. This principle is the close 

delimitation of the kinds of material upon which the mind can "IOrl:, and 

in addition of the possible operations of the human mind. Locke did not 

folloV! the principle very carefully, though he was committed to it, and 

as a result much of his philosophy was seriously undermined by 

David Hume. Taking the same principle rigorously leads also to a 

demolition of Locke's theory of the origin of time, or rather to a 

reconstruction of it in terms surprisingly like those St. Augustine uses. 

Locke's definition of' time is as follows: 

Tim~ is duration set out by measures - Having thus got 
the idea of duration, the next thing natural for the mind 
to do, is to get some rr.easure of this common duration, whereby 
it might judge of its different lengths, and eonsider the 
distinct order wherein several things exist ••• This consideration 



of durotion, as set out by certoin periods, and mar!~ed by 
certain measures or epochs, is that, I think, which mast 
properly we coll tir:>e. (1) 
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At first sight this definition is that of the nodern manifold theorist, 

but once we include the definition of du:-ntion, this appearance 

vanishes: 

Durotion is fleeting extension: There is another 
sort of distance or length, the idea whereof we get 
not from the permanent parts of space, but from the 
fleeting and perpetually perishings parts of succession. 
This we call duration, the simple modes whereof are any 
different lengths of it t!lhereof we have distinct ideas, 
as~' days, years,etc., ~and eternity.(2) 

It would seem, therefore, that favouritism is now bestowed upon the 

opponents of the manifold view, those who espouse the evolutionary theory 

of time, since duration is reduced to succession, but this is tempered 

by the reduction of succession and duration both to the train of ideas: 

It is evident to any one who will but observe what 
passes in his orun mind, that there is a train of ideas 
which constantly succeed one another in his understanding 
as long as he is awake. Reflection on these appearances 
of several ideas one after another in our minds, is that 
which furnishes us with the idea of succession; and the 
distance betmeen any parts of that succession, or 
between the appearance of any two ideas in our minds, 
is that which we ca11 duration.(3) 

Locke evidently did not regard either the idea of succession or duration 

as fundamental, but rather the train of ideas, from which the ideas of 

succession and duro_tion are derived, for if he did not, then there "'ould 

be no need of reflection on the train of ideas in order to generate the 

idea of succession and therefore duration, but rather the idea of 

succession "'ould be part and parcel of the train of ideas. 

Locke's analysis of the idea of time is therefore founded on 

the train of ideas. But the train of ideas can not be ~<hat t<e might 

suppose from Locke 1 s talk of it. For Locke tall:s of the train of ideas 

in temporal terms. V/hen he says 'Reflection on these appearances of 

several ideas one after the other' this seems to presuppose an 

.awarem.ess of ideas as earlier than the present. But such an awareness 

(1) An Essay Concerning Human Understanding, Bk.2, Ch.14, Para.17 
(2) ibid Para.1 
(3) ibid Para.3. 
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just is e.n ailtareness of succession,~ and therefore reflection is not 

needed to produce the idea. Thus, hotiever sound Locl:e's psycholoe;y 

of learning may be, he cannot, it \'tould seem, ·use it as a basis for a 

definition of time. 

Nevertheless, Locl<e wants to define time by the psychological 

origins of the idea of it, via duration and succession, but can he do 

so? He says that the origin of the idea of succession~is reflection on 

the succession of ideas. Therefore, in order to develop~the idea of 

succession, we must be aware of the succession of ideas. At the very 

least this means that we must be avr.1re of some ideas as being present 

to the understanding, and others not, for if we were not aware of ideas 

not present to the understanding we could have no awareness of the 

train of ideas, but only of the presence of ideas. It seeJas that 

avrareness of the train of' ideas, that is the successionof ideas, must 

involve the mmreness of ideas not present to the understanding. But 

tihat is this atmreness? It seems a contradiction to be aware of an iderr 

not present to the understanding, because for an idea to be present to 

understanding just is for the person understanding to be aware of that 

idea, and so it would seefil that we are required to be avrare of ideas 

that we are not aware of, which is paradoxical. 

Some one might object at this point that this paradox, that we 

can be aware of ideas we are not aware of, trades on quantificational 

ar.1bigui ty. For to be at-Tare of an idea one is not avr.1re of can be read 

vdth different scopes for the quantifier: 

1. There is at least one idea x, such that A is avrare of x 
and x is not present to A's understanding (that is A is not 
avrare of x.). 
2. A is aware that there .is at least o~idea such that he is 
not aware of it . (it is P.resent to his understanding}. 

"0'1-

This second interpretation certainly avoids the paradox, but it leaves 

the problem of what account to give of the succession of ideas, for 

unless t'ie have already some notion of succession, we can give no sense 

to saying that an idea we are mmre of succeeds one tihich >~e are not 

a>~are of. Indeed, it seems a contravention of the basic empirical 

tenet that all knotiledge is relationships bet>~een ideas to suggest that 

>~e can order ideas that we are not aware of. Ideas that we are not 

aware of must have some indicator in our av:areness. That there are 
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in fact such indicators can be seen by an example of the ~ental history 

of an idea. Firstly one is a\'lare of an inpression, and then one 

remembers it, and then later one remembers hav ing remenbered it. 

Thus, one can be m11are of' having forgotten something which previously 

one knew. If there were not an indicator of some sort or other in one's 

awareness \\'hich showed that there v1as here an idea one was not awnre of, 

it "'auld be i~possible for ideas one was not aware o:' to play a part in 

one's mental life. But for one to be aware of the succession of ideas as 

coming into being and perishing, it is necessary that one be a>rare that 

here there are ideas which one is not aware of. And so, if we are to be 

aware of the succession of ideas, there must be a characteristic belonging 

to ideas which are present to our understanding which serves as an indicator 

for ideas which are not present to our understanding. 

It is not difficult to see the necessary characteristic. To 

be aware of the train of ideas is to be a1"are of some ideas as present, 

and others as having been present to the understanding. But to be 

a"rare of tensed reference in this fashion is already to be aware of time, 

or at least, to already have an idea of succession, so this characteristic 

would commit us to circularity. Consequently it ~ust be ~edified. The 

modification is the introduction of memory, so that to be atffire of the 

train of ideas is redefined as being aware of some ideas (as present to 

the understanding), and to be av:are of the nemory of other ideas (as 

present to the understanding). By this definition, the train of ideas 

requires -nothing beyong the presence of ideas to the understanding, 

these ideas including memories ( and, presu~ably, anticipations as well). 

~ben the train of ideas is so reconstituted so as to refer not 

to what we would naturally suppose it to be, the temporal sequence of 

ideas, but rather to the collection of ideas which are present to the 

understanding, perhaps together with an m"areness that there are or at 

least may be ideas which are not so present, then it becomes possible 

to derive what time is, that is a definition of time, from the 

psychology of learning temporal concepts without falling into circularity. 

The reinterpretation •re have been forced to mal'e of Locke's 

succession o:f ideas, from which the idea of time emerges, is, curiously, 

that \'lhich Augustine was forced to, albeit that the rationale comes 

from different philosophical traditions. Locke's clui~ to have solved 
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Augustine's problems of tir:1e, tlfhich he r:lal:es at the beginning of' t!'le chapter 

from which I ha.ve quoted(l), is thus seen to be quite overoptimistic. 

But there is a more important result than this, for such a coincidence 

between different traditions ought to make us look for a corr.mon element 

or structural relationship between the two traditions. There is indeed 

such a connection. 

TilE CRITERIA OF EXPERIENCE AND :·!EASURE;.IENT. 

Locke, as we saw, thought that the essence of time was 

measurable duration, but he tried to found this idea of time upon the 

succession of ideas, which attempt was, again as we saw, unsuccessful. 

But the association of time primarily vnth measura ble duration, 

du~ation as set out by measures, was a very important shift in the concept 

of time, for up until the development of clocks which reliably measured 

periods of time, the flow or passage of time had always been supposed 

its dominant characteristic, and this flow is a qualitative phenomenon, 

not quantitative. The importance of this shift in emphasis in the 

concept of time was not immediately apparent to Locl:e, or to !:ewton, frorr: 

whom he derived it. 

The important aspect of the net·! theory of time \<Jas, :for the 

writers of that time, the establishment of the infinite straight line as 

the correct metaphor for time. For only if some such figure is correct 

for time can geometry be applied to time, since geometry requires 

the real continuum. The need to justify the application of geometry to 

time arises from the infinitesimal calculi, which give accurate motions 

for terrestrial and planetary objects, but t<hich require the 

treatment of time as a geometric continuum. Such a treatment is contrary, 

ho\•Jever to the ancient tradition of succession, that each moment is 

followed by a next moment. This tradition makes of time an arithmetical 

sequence, not a continuum, and if it is true, then the method of 

increments, that is infinitesimals cannot be applied to it, for between 

t110 instants there are no increments. And given the unquestioned 

dominance of Euclidean geometry, the natural repla~ement for this tradition 

of time is that of the real line. Newton • s mentor Isaac Barrov1 thought 

(1) op. cit. Para. 2, Ch. XIV, Bk. 11. 
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that the line could be either strai3ht or circular, seeing as circul~ 

motion hnd the endorsewent of the ancients, but Newton and all otl1er latex· 

writers rejected the circular, on the grounds that periodic motion 

might complete a cycle but does not ex.'1aust time. These two aspects 

of the ne\'1 concept of time, that it wn.s in:t"ini tely di visible as the 

real continuum, and that time is not circular, were well represented in 

the image of a point moving in a straight line, the line being 

identified with time and the point ~ti th the present. 

The resulting conception of the universe as a kind of spntial 

and temporal box within which events occur was a powerful support for 

the new mathematical tools. It was achieved essentially by an extension 

of Euclidean geometry to four dimensions. However, ~ti th the gradual 

recognition that Euclidean geometry does not necessarily truly represent 

the shape of the physical world, a ne"' basis of the theory of the structure 

of time began to emerge, and that is measurement. 1di th the development 

of relativity theory scientists have commonly accepted that only the 

results of measurement can enable us to determine the structure of time, 

that its structure is derived from the results we actually get with 

our clocks and rulers. The metaphysical argument of Newton and Locl:e 

has given ~~~ to instrumentalism. 

Time, as Loc!-:e defined it, was duration as set out by measures. 

He, along with Ne"non, believed that time is ontologically prior to its 

measures, prior to the cycles and periods of stars, planets or clocks, 

so that tine would exist even if none of these did. The features of time 

were ho~Tever, derived an..-,.logically from those of cloc!{S and rulers, even 

though the arguments in support of this absolute time were metaphysical, 

and thus time was, effectively, considered as necessarily measured. The 

assimilation of the measurement of time to the essence of time, though 

not complete, since absolute time was a metaphysical, not a physical 

notion, was a necessary prelude to the later more modern development 1qhere 

the essence of time just is its measurement. For the motivating 

principle of the Newtonian theory of time is that time really is as it 

is set out by measures, and the difference between Nevnonian and 

relativistic teaching on time is that for the former the inevitable 

conclusion is that tir.te forms a Euclidean line, whereas for the la"tter 

this conclusion is not inevitable. For both the fundamental principle is 



133, 

the same - that tir.1e really is ns it is set out by r.1easures. 

Now it is not at all obvious that tllis principle can conflict 

with the principle that time really is as it is given in hurnan experience, 

for after all, measurenent is given by observation, which is a form of 

human experience; but nevertheless this conflict does exist. 

The two principles concerning time are special cases of more 

general principles, each being a variant on empiricism. Consider the 

basic doctrine of empiricism, that only those statements are true that 

are supported by the evidence, especially the evidence of the senses. 

This is a common sense doctrine supposedly, and as such it has two 

aspects, both common sense, that the direct evidence of one's senses 

cannot be contraverted, and that what we understand on the evidence of 

our senses may well be mistaken - the evidence of ones senses certainly 

is evidence, but what it is evidence of may not be entirely certain. 

This doctrine of empiricism seems innocent and unambiguous, but it is 

not, for it is satisfied by at least two different schools, that of 

phenomenology and that of phenomenalism. Both phenomenology and 

phenomenalism begin vii th the evidence of the way things seem to be, the 

apparent evidence of the senses. But from there they diverge, For the 

phenomenologist asserts that my report of ny sensory experience cannot 

be mistaken, , that my 

sensory experience is vthat it seems to me to be. The phenomenalist, 

on the other hand, is sceptical about my report of my impressions; for 

him my report, and the cor~esponding sensory eA~erience, are composites 

contructed from the myriad simple sensory impressions I receive, and 

cannot be mistaken about, which are processed into complex impressions 

by my mind, Concerning the differences between .. phenomenologist and 

phenomenalist here, the original empirical doctrine is silent. For what 

is the direct evidence of one's senses? If I mistru<enly believe that 

I see the number 47 on a bus, what is it that is incontrovertible about 

my experience here? Certainly that I seemed to see the number 47, but 

this use of 'seem' is a mere prevarication. Did I see the number 47, 

or did I not? Ir I did not, what did I see? To the first question 

the phenomenologist \~ould answer that I did see the number 47, the 

phenor.tenalist that I did not, but that I had certain ir.tpressions which 

I construed as the number 47, These different ans,~ers to what I saw 
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imply n profoundly different attitude ets to \'lho.t in any case of er:-.pi::.--icJ.l 

investigation is to count as evidence. 

Before t·le proceed, note that this divergence between 

phenol'ilenology and phenornenalisr:1 is independent of the further ontological 

question as to \';hat there really is. :lost phenomenalists believe that 

>:hat there really is is fields of sense impressions fro!:! which all our 

ordinary objects and concepts are constructed. Such a phenome~~list 

ontology is a result of Ber}:ley and Hui:le' s destructive critic ism of the 

empiricists' program. We co.n .in the first place accept the diver.gence 

bett•reen phenomenology and phenomenalism as a dispute about the nature of 

sensory evidence without yet being necessarily involved in ontological 

questions (though these must ultimately be faced). 

To return to the matter in hand, "e were faced with 

fundar:1entally different attitudes as to what in any case of e::1piric2.l 

investigation is to count as evidence. The phenomenologist's technique 

kno1·:n in their jargon as 'brnch:etting of'f' is equivalent to accepting 

as incontravel"'tible a subject's description o:' his experience; this 

acceptance is to be contrasted with the procedure of the phenocenalist, 

where the subject's description is regarded as requiring analysis to 

discover the truly incont!"overtible experience. As a consequence, the 

phenomenologist '.s world is a human-centred one, \'!here all experiences 

are interpreted in terms of what they mean to the hur.tan, •,,rherens the 

phenomenalist's world is a phenowenon-centred one, ·where all e1..ooperiences 

are interpreted in terns of how they are constructed frofi1 the phcnomen2... 

This general divergence of approach subsumes the divergence 

I mentioned above concerning time, that the principle that time is as 

is set out in measures diverges from the principle that tine is as it is 

given in human el~erience. For the former principle is equivalent to 

saying the structure of time is the structure given by an analysis of the 

behaviour of' clocks (wheth.r natural or artificial), which is a special 

case of the p!1enomenG.list' s approach; and in contrast to this the l::ttte~ 

principle is equivalent to saying that the way hunan's experience time 

is the \'lay tine really is, 1..·1~1ich is a special case of the phenonenologist' s 

appronch. 
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Thour':h I have :for the purposes of eA1)osi tion labelled the t·:1o 

canps 'phenomenolo,G;ists' and 'phenouennlicts' t!1ese tngs are too 

narrot'l to comprehend all those who be lone to one co..w._p or the other, and 

I shall from no\'/ on desisnate them by the principal emphasis of their 

appronch, on the one hand we hnve the school of analysis, and on the 

other the school of experience, both of w!1ich a conmon origin in 

empiricisn. Because the difference between the two schools is one 

concerning the nature of evidence, many futile debates arc vm.ges bet\·:ecn 

ther:1, those concerning the nnture of tir.1e and of space being among ti1e~.1. 

LOCKE AGAI!I 

Having established this difference o:f approach let us return to 

John Locke, t<lho has established, so he thinl::s, the psychologico.l origins 

of tine in the succession of ideas. He then turns to the definitions 

for time as duration set out by measures, for which he involl:es the 

revolutions of the sun and moon, or nny periodic change such as the 

seasons. \'le are now in a position to sec th:J.t in turnint; :from the one 

to the other Loc:-:e has shifted his ground. For, in his 3.nalysis of 

the psychological oriein of tine he generates dur~tion frohl the 

introspection of succession and succession from the introspection o: the 

train of ideas. This is an introspective investigation into 

qunlit~tive aspects o:f hum~~ experience. The li~its of this 

investigation I ha.ve already sho1.1m, in that the train of ideas can.J1ot 

be as Locke Uescribes it, the actual succession of ideas in the nind, 

for " .. :e co.nnot be aware of that for the SBJ";'le reasons St. Augustine gives, 

and it must be instead a present collection of ideas in the ~ind, 

if we are to stick steadfastly to the rule that \'/e can only be o.wa.re 

of what is present to our minds. But the qualitative exploration of 

the hur.1an experience of time is precisely the sort of thing I ho.ve 

characterised as belonging to the experiental rather than the 

analytic school. And indeed that turnsout to be the case. For Locl:e 

says: 

Let a cannon-bullet pass through a room, and in its WDY 
take with it 3ny li8b or fleshy parts of a man, it is as 
cle0r us any demonstration can be that it must strike 
successively the two Sides of the rGom; it is also evident 
that it must touch one part of the flesh first, and another 
after, and so in succession: and yet I believe nobody ~ho 
ever felt the pain of such a shot or heard the b\ow agains~ 



the t~o distant walls, could perceive any succession either 
in the pain or sound of so swift a stroka. Such a part of 
duration as this, wherein we perceive no succession, is that 
which we may ca11 an instant, and is that which takes up the 
time of only one idea in our minds without the succession of 
another, wherein therefore we perceive no succession at a11.(1) 

Before vte analyse this passage, let us remember that we are not 
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criticizing Loclce directly, f'or he was not a consistent psychological 

rec1uctionist but also a realist, as the correspondence theory of perception 

indicates. No\lt, to begin, we must suppose that Locke is air:1ing to explain 

the significance of' time, and not just to give an account of' the 

psychology of learning. Suppes· ·ing this, we must conclude that the 

significance of' time is to be explained in terms of' the psychological 

experience of events. And this implies that the structure of tine is a 

construct from those events. But if' we are to·tal:e this seriously, it 

cannot be possible f'or those events which "1e perceive in an instant, as 

Loclce describes it, to be in fact successive. Not only is the train of' 

ideas 'the measure of all other successions' ( 2) , but if' vte are to 

look to it f'or the ultimate explanation of' time, the only genuine 

simultaneity and succession can be that of' our ideas. And so it would 

seem that the succession Loc:ce describes, of the cannon-ball brea.ldng 

through one wall, striking and penetrating a man and departing through 

the opposite wall, is at best a theoretical construct, and not real, the 

reality being given by the experience ·of' the man. Clearly this is not 

what Loc!,:e intended, but it follow·s from grounding the nature of time in 

human psychology. 

Loc~:;:e has, I believe, two contradictory intentions in this 

passage. The first to found all of' our ideas of' time on the train of' 

ideas, and second to support the reality of' time as discovered by the arts 

of' measurement. Thus in the passage quoted he plainly believes that the 

described circumstances imply a real succession, f'or he says '···the 

sense of' succession is lost, even in cases where it is evident that there 

is a real succession'. But the real succession is not discoverable in 

the succession of' ideas, though the physical circumstances of' the 

passage of' the bullet enable us to infer that there must have been such 

a succession. At this point Locke clearly puts his trust not in the 

(1) Loc~e, Ess~u Concerning Human Understanding, Bl<.11, Ch.14, Para.10, 
(2) ie>d • Para.12. 
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In Loc~:e 1 ::.; C::'.SC the resolution of t:-:..ese con.!_;:-.:--.dictor~- ir..tcr:-:.::.:Jr:.:::; 

s2.ys ·:1i tl:out quc.li:fic:ation: 

Sin2c the ~ind, in all its though~s 2nd reasonin2s, hat~ 

no other tm~ediat~ object but its o~n ideas, chich it alon2 docs 
or CDn conteQ~late, it is eviden~ that our l~no~ledge is onl~ 
conversant about them.(1) 

It is --this doctrine t!1at, as ::-i_~orously pursued by Eur:--.e, trans:or;:1s :.::1.:::::.1 

£;Cod psycholo.zy into suspect :-.1etaph:/sics. 

As in Loci-:c' s e:::2.r.1plc, the cri te:"Ll of ::u~.:c.n ex;;criencc :.n0 

tho art o: r:-:eD.surcnen-': O:':'ten zive con"t:::·:-.dicto:--::r :"'csul~s, con:::"lictin: 

not on!.y ac to t:1e si:-::ul tc.!"lci ty o::' e"'..ten-::s, 

of occtl!"re::'lce and even ~s to their order_. 

de.:::l of c1i:.: ... :e: ... cnce ._,,.hich one :J.ccepts s._s the cou:::--t of l2st ::.p;;e:..l. ':'~:c 

ontolor.:r is t!12.t de:'i va .. ti ve field of epistc;.Jolo~ •:;::.ere tl-:eo3."'ies 

r::ven over s:_:c:: 

.~bstrusc. :?or very fc·,·: ar,'.:ltffien·ts conce~n '::~o.t t::.er8 o.ctuall::,~ is in 

t:~e :.·mrld, pri;';l:---ril;:,.- t~ey concern tl1e rel::.tivc stc::';:;uses o: e:dstin.~ 

7o:- exCt:71~le in t>.e cc.se o: Loc::e' s c2 .. nnon-:Jc-.ll, those th2t 

cri tcrion of ::no·~·.·lcd:;c will sr.:.y th:::rt the me2.su~ed ( infer:,:-·cd) sec;.uenco 

o: events is the ultir.:::tely re::_l. Eacl:. will sG.y t::.ct tl:e otl:.er' s 

ul tir:1nte reo.li ty is n. theor·e-tic:?..l construction. 

Is there any \'lay to resolve such 2. dispute? 

conclusivelx: but, as I s2-id, ontolor-s is 2. de:-iv.:?..ti~le field :.:-a::'. 
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c.,,::::cove::"inr:; the re::.l to be consistent, so t~:c.t :-eal suc:cessior:. :::-~n.::: 

e.;-:pe::..""i en~iz~.l succession botl~ be consister::~ iC:eo.s. In t:1c nc;:t sec::ion 

I t:-e:tt of this ttntter. 

o: tine is fran our tr:::..ins a: ide;::;.s, then ~-re c:-.n hc.ve no :-::1o'::lcd:;e a: 
':Tho.t is no:: present, c~nd thus ow .. " l·:no·.-rlcd.::;c of v:h::.e:t' tines co:1sists in. 

ne:--:to:"'l.OS and ~nticipations. This cor::. .. ection o: Loc::e' s ·:::>.eo:'~"" o:- ti::-:e 

iS st:::-i~:in;:l:;r si::1il::.r to Au:;ustine' s solution o: his p:..""oble:n ~.-:it::. tir.e. 

cases. It is th:J.t '·rhich I •;;isl:'. no·.·; to discuss. 

impol"t::-.n-t bec:J.use it tu:;."'ns out t::::.t ln it lies ::. basic t:"trc:-.t to t::<J 

re2.li ty o:' tine. 

t~:e :::·eduction of time to psyc~olo.~,y is not onl:.,. ::1 so:1sequence o: ~oc::e' s 

position but necesSG.:';:.;. 

Ee s::1ys o:"' p:tst events: 

It is not then thenselves, which now are not, that 
mevsure, but so8ething in my ~enory, ~hich there ren2ins 
fixed. (1) 

':';:is dovclops into: 



It ~s not then future t~ne, th:t ~s long, for 3S yet 
it is nat: but :; 11 lonc; 'future" 1 is 11 <:? loniJ 2)<pect~t-l.cn 

a·:= t:-;e future 11
/ nor is "lt t-~!le post, c:;h-tc:r~ n:J•.:.J is no·::, t~Jt 

is lonQ; but <J lon:; p<Jst is 11 a lon; :J.28or~ o·: th~ past. 11 (1) 
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Augustine'Tt ~~s~~i~~o~~ ~~i~~n3~t~ft~~iTa~cas~~0t~~~e~~nr~¥~r~~"~ays: 
mg not, that is, interrust not thysalf ~ith the tu~ul~s o~ 
thy icpressi.ons. In thee I ~eJsure tine; the i.Qpression, 
~hi2h things as they pass ~y cause in thee, reoains even 
when they ore gone; this it is ~hich, still present, 
I meQsure, not the things which pass b~ to ~a::e this 
inpression. This I Deasure, ~hen I measure ti~es. Either 
then this is tiri'le 1 or I do n:Jt measure ti.;.,es. (1} 

Nm,: f\ugustine docs not s;: ... y t:-:.2..t n.ll l:no 1.-;lcC.,:::e nust Oe restricted to t::c 

.::-~nticipate. 

to of any anr.l:rtic 

In .._, . 
~.-.!lS tine, relative to a person 2.t 0. .::;iven Ii10~J.on·c, 

is the or_::;0..nis2.tion of his <:1e::1oPies, perceptions c.nd o..nticipo.tions. 

at one tine the content of a pe:-ception nn.y at a later ti.1c Je tl:e 

content of n r:1cmory, and that VJh<:t is the content of c.n z,nticipatio:1 

tlG.Y s.t a later tir:te Oe the content of a perccptio:1.. Such objective 

r::err:or·i es, perceptions and ::::ntici:,Jc .... tions, ':Jut c,lso De:-,:ori es, )er::e~tio:-::::; 

and s.:1ticipc:.tions of these, and so on in a resresc. i'~ll t~1e t~·';iCS 

o: tl-:ese e::;::e::."icnce:J se:-·1e to order those e~:pericnces, c~na suc<i. 

ITo':! objective tine is alien to /:.u;:z.;.stine, i:' only bec::usc 

for· ~in tir:-:e belon.:s essentic:lly to crcc:.ted bcin; 2.nd not to t:1c 

reJ..l, t:1at is a God. 

Augustine meant by ti:-:-:e, or else he ';Jould not ho.ve said, in the 

:1bove quote, o:f the i~1prcssion left in t~is minCl. by passi.ns 

'2ithcr then t::is is ti::1e, or I do not :-::e~.sure tine.' 

(1) G2le, ap c:.:-:, p.51. 
(2) o~ 2it 1 p.SD-1. 
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:~nm:leC~e can only be o: memories an·:1 percc:;tions, .:::.nc; is therc·:o:"e 

su'.Jjcc~i ve, pc:.ss::_-:..:::;c nust be nlso. 

Curiously, thou.sh Au,sustine 's cte::-ni ty :::nd t:1e nodcr•n tii:":c o:2' 

r:1easur2.bili ty of' tir.:e ".·Jas entirel;r a pro~erty of t~1e ~ind c~:1d not o:' 

renli ty) , nevertheless the t·.·:o s:1o1·: rer:-:o..r~~etblc rescr::blences. Fi:--st, 

bot:1 concepts allo·,,. t:;.at it is in princi)le possible for !-:u-::c.n.s to 

kno~1 other times than tl:c Pl"esent: /~u.sustine' s does so Oec.:::.use :l'J.::1C..ns 

cn.n attctin the point o:' vim·; o:=' eternity, t::.us t!':J.nsccndin.~ t:1e 

huno.n condition; 2nd t~1e Nodern tir:1e o:: science does so bccc.use t2:c 

s1nce C'.n obse:"VC:::" cn.n in principle be any·".r:-:ere :>:.t cmy tine. Sec:on::-2, 

bot:1 etc:-nit:r anG objectiv·e tine involve the ii71plica.tion t::c:t "!::he;y 

are rcc:.l, s._s opposed to subjective tine or po.ssc:..r::e. 

T!:ese si::;ila:"'i ties ::.rc not coincidcnt::.l. 

cormon belief, indeed a co:::.1·r,on sense belief, that ::nm-rleG..:;e 'l:1d :::-c:-.li t.:.p 

C'...:"e in"!:;in:-.tely con:1cc~ed be:.::::::.use ':lho..t is r9al is pocsi~le -to :no·r. 

belie::."' is o.:)solutely fund2.::<ent;::l to ::.ny systeo o:' philosophy ·_.;I:ic:: 

intends t>.~a-: t~1e ·::orld s~1ould !Jc intclli -::;i blc, f'ol" t::.i s just ;:-.c:.ns 

possi bi li ty o:' ~1u:J2..n :.:r.o'>·:lcd:::;e. In the ;:;.oce::-n c.:3e t:-:.is rule o: 
intcll:i,~ibility is :-:-~o1"e far,1ili:J.r in i~s I:r:-:piricist for;:t s.s t;-.e do:::::::;:·:..::c 

This si:::plc obscrv<::.tion o!' eq_ui't.~r:.lcnce :?ro;:-.ices to do untolC: 

da::1n.2e, :'or i:; o.pp:trcntl~r le::ds to the necesoi t:,r of :'.u.:us-:;ine, :tnC: 

co:1sequently c-~11 Platonists, :1lon.-::.: ··:i th .s.ll re2li3ts incl~dinr:; 

scier.::ists, rejecti::1:; -~ny \'/01"' 1 d otl:er 



I quote:: it e".::·lie:.~: 

Since the ::1-l.r.d, -Ln 311 ~~ts thoughts and re:;sonings, :,;:t:-; 
no othsr i~Gediat~ object than its oon ~de~s, ~h1.ch it alan~ 
does or can contempl2te, it is evidsnt that our ::no~tcdge is 
only conversunt about the~. 
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Thi:::: doct~ine o: Loc~:c' s 1:J2.S tc:::pe::·cd by his distinction o"f' ;-,edi.::7-e ~.::1-::. 

,.;hose objee:ts are not idens. ':'his is Loc:-:e 1 :::; theory of re~resent::-,.ti ve 

pe:r'ception. ~Ie ne:mt by t~1is th::.t the :'eo.l object is reyreser!tecl i:;. 

oy ninci by an ide::-~, either a sens.::;.t.ion or so:::-:e ot>.er ide;:;.. :·:edi:::tc 

1·rhen r:;eGiate i:no·:;lec:_::;e as of the e:.:tcrnal ;::orlc_~ <:r2.s elir:",in::.":ted ::.y ;-::J..'"":"<C 

T-.. ·m :;1 tern~ti ves see:'1 o-:;;en to tl:e : ... e::list. 

is not ncccss~rily of ooDt~l o~jects. 

a.nd is t~:e ~2.sis o:' ne~ltr'c...l r:10nio:-:-; o.s devclo~cd by ~ussell c.nd ot::e:.~s 

consequence t::o.t -t:J.e e;:tcrn:::.l · .. :o:. ... lZ: it is desi..~necl to _c:u:::.l"a:1tce is 

It vJOuld seen IJl"'cfcr::-,8le to Ge:end :::edio.te '::nm-;lcd:::;e. 

where 

nust 8~q;lain ho;·; I c2.n i:no•:.r ·irhich objects of t~:ou~::t 2-re went~l o.nd 

';;hich are not. U-;cut~:"~l nonisr:-1 2.VOids t~is b:_r G2.~tins t:;.c:.t ::11 objects 

of tl-:.ou:=:ht o.rc not r:1ent~l, or equc!.ly ;::entc~l and not.) 

' ,... fl ...- ~·rtr• . :. -" ,.;.,_, "-' .... ;_,_, ..... 
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nee. 

re2.l) , :::·.nc: t:""::.nsposes r:.s: 

!1ot possi0le to :.:no·:; :.:, t:1cn .• is no-t re::l. 

1 I :{!10':! }':' is to be const::"'ucd ei t!1er as 'I c~;, .'3.\·l::re of c.....'1 i c.~e::;. x' or ...., c-: 

!I -::.m ;::::r:J.rc o: n.n ide:J. y n::u:1 I :-:::1o~:t th:J.t ~r is an ic~e:-. of ~~t 

'I 0J1 c..\·mre o-::.." x' is never trt:e i.f x: is not :::.n iC'.o::.:. As ?. result o:~ t>.e 

distinction t:1e principle R ho.s t•:Jo :'orns, of '.'lhic!1 t~e interestin.: 

0:1e is: 

R'. If it is not possible to be z:.w:-.:"'e of nn idee. y, 2nd to ::no .. 

that y is an ide2. of the:-r ;;: i:; not :"c:--:.1. 

The ~ntecedent of ~ J.G true if it is not ,assible to l';no')! t:12.~ y is :m. 

i der~ of ;~. !!O'.'l the interestin,':; C.'}.SC is ::rl:ere x is not an ide.::-~, :or 

is it then possible t11c_t I shoul::.": l:no~-: t::to.t y is 

Cert::.inl:r· it woul:l seem so, but I wuct at lc::~st 

~~no·cr tno.t x e::ists. C::.n I ::no·.: 

vr~1ich I l:no~:: is conclusive cvi dencc :""or ·Cl:e 

nnd I can :-:no•-: this onl:· i: I l-:.3.ve sor:te idez-. of ;~, so t:::-.::.t I c::-.n 

decide on t~e evidence. 

'i'he circle so esto.blis;;.cc. is vicious, for i ..tc wust be 'j::."o~:en i: r:v2::::.::-,-:;c 

;:no·:rler1:;e is to be 3)ossi'blc. 

fro:.t princi;~le R tl;.ut not~:in:; tl:.st is :1ot ::_n ide:;. c:1n 'be rc:::~l. 

e.b:::ndon ,'l.nc.lysis c.s a f:lec.ns of discove::--in.s •::hat i::::; re:::.l ::":::>::: e:-:pericr~cc, 

2_:."'tifice. 
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OIJen fo!"' ncutrc.l ;;:onl s:-:1. 

it c?~nnot: ::..llo·:: t~1::.~ t:1e objects of science .:::ctu=tll:,~ exist. 

t~:e:;:-e oug:1t, ::'"'or the pU:";Joses of science, to be c. w::1y of :1voiJin:::; t:;_c 

confl:J.tion o: ~he re2.l ·,Ji th t!1e nen~::.l. 

m2.i!1to..in tl1e r:1:1nifold o:" 'bloc:-:' uni ve?.."se .'l.s 'oeina: re3.l, O!" t~1..e 

extension of ti;;:e o.s being re?.l, r.1ust find 01 way of ~.voic~in.--::; ::!;.e 

reduction o: re:J.li ty to -perception, :'"'or"' as n:r discucsion oi' ::.oc::e -:-.nG 

perceive e~t2nsion or the suc8ession o: ti~e. 

somet::in.:z else. Accor:lin::; to Loc~:e, this is ::1 rel-::'!.tion, t:1::~t of 

it ::ol.:~c bet\jeen its ter;::s, but I c0.n only c:o this if I ;:_":_l71 -::,:-r::;,_"'e ·"J_:"' i :.:::: 

terr.1s. 

to re:-.--:e:·.1Jer it, :Jut -:1ea:1s to be aware of the original perception, with 

~~~~o~ .. r~~1 r .. cE~~~c~~ f;~}~~~t!~Ef~s~a~~c~:?rt§~ Vf;~;:N,po~ ~~~::~'5~ .. -.-:e :::--8 no~ 
T:ra;;.---e o::..'"' t~:.e ori:~in::.:l pe:-ception. 

~·Ienorj' thus conceived beco:-:~es proble:·::;::tic. 

{!.) ~ ::l:::c ' \Tr. 1 1 
>' '-' --.- ' 
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dull perception.(l) Put the rcsul t of tl'lis is si~ce 

':'his ou:~i;:t not 

be true o:' :listc:.:1.t ne:::.o::-ies, so::-:e•::l:.-.:.t ~lo.t.!.si ble, 

o..lso o:f tl:.c tc::: .. ~:dnii o~':"' some scqucr..ccs of 'c. :JCl:to:.. .... y of a r;le;Jo:~::l o: 

vi v:1c:i t~,r -"1 sre.:1t n: .. ::uber of tL:1es, so the."!:: tl-:c tcr:::ir:ii o:' t~:.eGc .::o:-.?~lc:: 

perceptions ::l:t·e not :acmo::-ies as ·,;c •::ould sup0osc, Out i:7l:::..:=;in~:::ions. 

~ con:::i::;tc:1t \'IO::'~:irr-::; ou:: o: Loc::e's, tl:is 

beG:?.use to 'Z"::.vc ::2n ide:::. one is :::.::.~,:; 

one's ;-:-;inC: 

o:"' bcin-: on the ti"J of one's ton-:uc is th::.t tl:e:-c is ::;_r. i'.ico. "7:o ·::l:i:::1 

rc::c:"'ence in sucl:. c::::.ses 

because if it \Jere, 

( J) 

ide.::_ one 

conscio:..ts 

-·~-'-·•'"""" 
·~-~ ..... ~-..., 

ide-:-~, 

i:; 

~.rcl.:., 
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no~ >c. 

bei n-; -::::-uc, 

thinr:s sho·.·:s. 

the~e is sonet:1in-; 'dhicl: is referee! . . ~ 

""CO lS o,.,Q 

t::e-:1 t::e:."'e c.::_nnot be ::'.n c::te::::-n::-~1 •.:o:::-15. ~0:.13C'":'..V~::<:'.::l.;r, "t;;e ~.:e:':'e::cc:: o:.-:' 
w~:~r\d 

the e::te:"'nc-,1/ '!.:u:-nn on ti1e question of t:-w JOG:Ji Ole _;2.."'oun<ls :::--o: .. "' t>.e 

The question of the .:~ot:nc.:s :a:"" 2.11 e;~iston:t;i2l 

closely related to thr .. t o: thoGe fo:-- .:1 uni ?c::.""'so..--:.1 one, since t~:s 1::::-::~c:.."' 

inpl::.ec e::iste:Yti:;.l ~roposi tio11s. 

tl:e o.ll i~e::::.s ::;ercei vcd. is no-': 

cst2blis~1ed. 

ic 2 univers2.l :;ro!)o::i tion, but is not incluctivel::.~ cstablis!:e:::, ::-.nC: 

, .. ·erG it caul::: not be ::nm:n to "Je t::-ue. 

T:12.ttcr I S?.id ttat it is -:") plc:in :-::ct 

I 1-:.c.ve for.--;ottcn sor:1ethin'7. 

of t:hs.t I hc.vc :'"'or:;otten, for 

~'~-- J. "' ]..;..., "'' 

·.:c 

t:-:is 

-'-'·---l­
"" ;.~c '-' 

i~plies I 

::~n is '~ .~~ ~-..-, 

·--~·-·----
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;\s I h.:1..ve s:::-.i-::.: 

rer.'.l -:::-:.en it is possible to ::no·.J it, 

pos::i 'Jle to :-n:ou. As -:ny disc'.lssion of ~lu;.-:.e' s critic;,"J.e o: Loc~:e s::o·::e .. ,, 
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SECTION THREE. 

THE HUHAN CONDITION. 
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CHAPTER SIX. 

TIME TRAVEL AND CAUSATION. 

It is easy to point to features of the world which, if 

regarded as strictly and universally true, would render time travel 

impossible. But, as my discussions of the last two chapters have 

shown,time travel is a natural possibility on the two most general 

conceptions of time, that which lies behind the analytic, scientific 

group of world views, and that which lies behind the human, experience 

centred group of world views. These two conceptions of time are 

natural opposites, as I have explained last chapter, and yet they 

both in their most genral form allow time travel. We must conclude 

that time travel is a metaphysically consistent idea. 

In Chapter Three I developed the analogy on the basis of 

which any metaphysical presentation of time travel would be entitled 

to be called time travel. This analogy involved the existence of two 

'time' scales, where it was possible for the order of events as 

measured according to a person's history to differ from the order of 

events as measured objectively. We find now that as a result of 

the alienation of the concepts of time as extent and as passage there 

is only the history as giving the order or of events, or only the 

objective measure. But the analogy of time travel survives because 

either the objective measure is reconstructed in terms of individual 

histories or vice-versa. Because of this practical symmetry, despite 

the ontological and epistemological differences between the two 

versions of time and time travel, I have in the following discussion 

of causation not brought in the differences. 

A theory of time which, unlike those I have been discussing, 

begins with a definition of time as causal order, rather than 

introducing causal order into a more primitive conception of time can 

fundamentally eliminate time travel on the grounds that causation is 

a transitive assymmetric relation, from which it follows that nothing 

later in a causal sequence can cause anything earlier. I am not 

interested in such a theory becauseit. seems to me quite arbitrary 

to define the causal relation in this manner, placing it in a 
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conceptual vacuum and deriving the nature of time from it. My interest 

in causation is in the further constraints it puts on time travel over 

and above those either of continuity in the manifold or of consistency 

of experience for an individual. 

There is, however an aspect of the theory of time, intimately 

bound up with causation, which I have not treated at all, and that is 

the philosophy of human action. This places a further constraint on 

the nature of time over and above those I have discussed so far, 

either in metaphysics or in epistemology. This constraint can be 

stated ~uite simply as the principle that the nature of time must 

be such as permits human action to have the character it in fact has. 

Whether this in fact a further constraint is a different matter. I do 

not believe that it narrows the possibilities for the structure of 

time at all. 

The essential thesis which is supposed to generate the 

constraint is that for human action the past and the future are 

assymmetrical, because so far as human action is concerned, the past 

is beyond the possibility of our influence, whereas the future is open 

to it. This assymmetry is often summed up by saying that it is 

impossible to change the past. Paralleling this assymetry of action 

is an opposite one of knowledge, for the future is beyond the 

possibility of our knowledge, whereas the past is open to it. These 

two assymmetries are generally combined into a single metaphysical 

system where statements concerning the future are not yet true, and 

statements concerning the past are necessarily true. 

In this chapter, then, I shall deal first of all with these 

matters, and conclude with the epistemological problems which I have 

remarked on. I shall introduce my discussion of the human condition 

as it affects the nature of time with a brief discussion of the type 

of causal paradox which is the basic objection to time travel by 

those who base their metaphysics on the human condition. 
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Super:ici3.l criticisn of stories which attenpt :J. fiction::.l 

description of time travel is tC>-accuse thert of inconsistencies and 

l2.pses of detail, for it is no easy matter to present e. co;,1plete account 

of •:Jhat the e~::periences of a time traveller night be li:-.:.:e. A usef'ul 

start on the groundrules that must be followed in such a description of 

time travel has been mo..de be Jonathon Hn.rrison in his article 'Dr. ~'lho 

and t!1e Philosophers' ( 1) • ..... .c-· ..&.. ..J-1 • ..L 1ne .... ~rs~.. ... l1l.ng .... o answer, of course, is th:J.t 

for the traveller ordinary physical processes are possible, that his 

bodily processes are not disrupted but continue regularly, that he 

can breathe, that he can see and sense in the nornal way. For, let us 

admit hypothetically that physical processes nir;ht go bacl::ward in tiwe, 

then for a person to work backv.rards in time, all those processes ;:;hich 

sustain his life must work in step with hir.1. In the stories there is 

usually a capsule or vehicle tri th respect to which all physical processes 

are normal, and this artifice obscures an impo~tant feature of ti~e 

travel which would be apparent if there were no such vehicle. That is, 

the time travelller must take his local environment 1.-.rit..'"l .. him. The fiction 

of the vehicle obscures the significance of this requirenent, for 

though t•re often travel in closed vehicles, it is a matter pf practical 

convenience that vre travel thus in a sealed container taking our 

environment t·Ji th us. Except for our physical lini tations, vre can, 

anyNhere v;e travel, live of:- the land, at least in principle. Even 

in space it is not out of the question that the r.1aterials necessary 

to sustain us be gathered from those encountered along the VJay. But in 

time travel no such interaction is possible due to the differing causal 

sense of the environnent and the time capsule. 

Imagine such an interaction to be possible. Then consider 

something, say a bird, 'li!hich is taken into the ti:ne capsule, It r:1r:intains 

the same causal sense as exists outside the capsule, and so, relative 

to that it is, li;:e T.H. White's I•!erlin, grov!ing younger. But what 

happens as the point of the laying of the egg is reached? Does the 

mother bird materialize? Does the err .... r~ vanish? And t:1e bird rc.diates 

( 1) in T:1e Aristoteli::1n Society, Supple::tentc.ry Volur.te ~~U, 1971 ,p .1-24. 
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:1eat, ~:r!::::t :1.appens to that, is the bb."'d, relGti ve to the ti:.:e c::.!)sulc, 

a heat-sink., a refrigerator? 'l';1e conceptual problews in supposin.:-: sue~-: 

a piecer.te8.l intcrnction to be possible for tine travel a:r'e insur:.:oen-::::t.hle. 

t:Je must 8.dr:1i t the rule that everyt!1ing in the ir71'!le:-:1iate Pnviro;:-..,'lent 

be!1o.ves accordin~ to the sar:1e physicnl l3.1:iS. Such a lat·J does not 

rule out all forr.1s of interaction between the regions vli th different 

te~ornl senses; there is no need to assume that the time capsule is 

totally outside the physical \'lorld, completely isolated from it.. For 

one can imagine a boundary, either ir:u:1ediate or graCual, upon cross ins 

which an object reverses its ter:1poral sense, so that, for exc:.nple, a 

bird in the outside envirorunent which. :flies into the space of the 

capsule could, from the point of vie111 of that environrnent disc.ppear, 

but from i:t~:; point of view continue flying normally, al thou,0h it no'.·r 

shares the tenporal, causal sense of the capsule. In this way 

problens 1'li th the detail of physical processes are conpletely avoided, 

for the tv1o causal sphe!:'es never interpenetr?~ te. 

Not all causal problems are eliminated however, for all the 

traditional causal problens remain. For example, if a nan were to 

enter the zone of influence of the time c2.psule, and rerJain t!1ere n. 

short length o:f time, and then emerge 1 he •,·;auld, ~ hypothesi, enerD.;e 

earlier thail when he entered, and, by the asstunption vre made that 

loc2.lly spea~:ing all physical le~1·:s i'lere no:rmo.l, he \IJ'ould then be a. 'Ole, 

it t1ould seem, to prevent hinself fro:n entering t!1e capsule. 

All such dilemmas of undoing or changing the past are \':ell 

answered by the retort that the tir:ie trc.vellers' capa.bili ties are in 

no way impaired, either overtly or mysteriously, nothing prevents 

them from trying to change the past, but the si:nple fact is that t~ey 

do not succeed. The misconstruals of the notion of possibility involved 

in the paradoxes of changing the past are o<ell dealt •1ith in 

Paul Thon's article 'Time-Travel and Non-Fatal Suicide'(l) and also 

P. Horwich's article 'On Some Alleged Paradoxes of Tine Travel'(2). 

(1) Philosopclical Studies 27, c!arch 75, pp211-6 
(2) Jourml of Philosop!~y (72) 14, pp432-444 
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T~1e problen brought to li,0ht by the po.r::.dox of cl-:.<:n:::;L1_2 ~~:e 

po..st is best undcrs~ood by a co:-.1p2.rison o"!: an ordi:1c.ry c:~.se 1:Ji ~l: a ti:--.12 

trnvel one. Ir.1.cgine t~at I 2..r:1 about to enter n car ;:rhcn n ::~an gr"~1p:_:)le:::; 

wit!:. r:'.e n.nd prevents me fran so doing. It is then true th:::.t I •::ill 

not drive o:f in th3.t car. I'or the tine t:-avcl correlc.tive, im3.c";ine 

that I am about to enter a time-capsule, v1hen a man grapples ui th 

me and prevents me fror:! so doing. It is then true that I ~;Jill not 

travel in the tine capsule. The po.rado;-~ arises f!'om the apparent !'act 

that the circumstance of me being prevented :frow ti;;.e-trnvellinz mi.;ht 

arise precisely because I do time-travel. T~e problem is usually 

posed in the form: if I time travel to a point before the time of 

my departure, what is to prevent me fro~ stopping that depa~ture. !he 

exist_ence of' the tempornl loop mal:es the problen a dizzying one, but 

it is solved by bearing in mind that any sequence of events must be 

lo;;ically self-consistent. Consider the case o: ne trying to ente:- an 

ordin2.ry C3.r, and a man trying to stop ne. If he does not succeed, I 

enter the car; if he· Eloes succeed, I do not. Equally if I succeed in 

enterinG the time-capsule, I have not succeeded in stOpping myself, :o:.nd 

there is nothing paradoxical in this. There is only sowethin.::; odd in 

assur.1ing that I do succeed. But are we at liberty to asstu7le this? No. 

For if I do not enter the time-capsule, there can have been no ti~e 

travelling to try to prevent me. This circunstance, although unli::e t::e 

corresponding case of ordinary travel, is self-consistent. Given that 

these conditionals are sel:' consistent, to asl-;: what it is that nrevents 

me from stopping myself entering the time capsule is parallel to as~{ing 

the si~ilnr question of what it is that prevents a ~~~from stopping 

me enter my car, vrhen in fact he does not succeed. There is nothin:::; 

that prevented him, nor tms there anything that prevented r.1e. The 

difference between the tvro cases is that the man who fails to stop ne 

ente~ing my car can coherently entertain the possibility of his success, 

\mereas, in contemplating my attempt ot stop myself entering the time 

capsule, I cannot coherently contemplate my success, for that >JOuld be 

logically impossible. But nothing mysterious, such as the :force of 

logic, prevents my success, I simply l-::no\•1 t:1at I will not succeed. 

The circtu71st<J.nce of my abortive attenpt to prevent oy ti;::e 

tr~_vel is thUs ann.logous to sinilG.r C3.ses of inevi tnble events ths.t 

arc going to occur. Suppose t:1at I ~·:now for certain "that a da'1 v:ill 
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~:--e:;.::. I nevertl:eless r.u:·~y attcnpt -:o prevent it brc;:-.:.kin:::, but I l:no':<' 

tho.t I \'Jill fo.il, ::-.nd I co.nno-:: co~:.ercntly conte:::pl~te ti1e success o: :-:;~r 

attempt, if it is t:-ue th2.t I :.:no':: the dan will brea~(, r::::.t:1er th:::.n just 

tl:nt this event is hi,1!-'~ly probable, for the truths of t:1e t-,·Jo 2.re 

lo;;;ically incompatible. Hy foreiznm.,•ledf3e in a sense • dooms 1 r:1y 2.ttc:-:1~:;-'.:c 

to f2.ilure, but it does not prevent r:1e fran tryin;z. 

The novelty of time travel is that it c.llo•:rs past conditions 

to depend on future ones, \•Jhereas this never occurs ordinarily. In 

In wori::ing out the ramifications of time travel, it is t!1erefore easy 

to r.tistnl:e the character of features of the past nnd future, since 

otherwise past and future never have to be intertvrincd. Nov:, \·Jhile ·-:re 

hnve shovm that the supposed paradox of chat;1ging ·_the_.past is only a 

paradox if contradictory assu~ptions are made, and th2t t~ere is no 

reason to assur:1e these in the ca..se of t:1e past any more than for the 

parallel case in the future, v1e have not attempted an analysis of V!hGt 

'changing the past' is supposed to mean. Once \'le have done so, the 

logical difficulty involved with time travel disappears entirely, 

I thin}:, thou;;h further r.1ore se:"'ious problews remain. 

CHANGI?JG TIIE PAS':'. 

The genesis o:f the supposed parade;= we have been discussing 

is the syru:1etry of past and :'uture \·r!1ich time travel ir.;plies. For 

v.rhile every individual retains a si:7!ply ordered personal history, so 

far as ~1is ir:unediate surroundings are concerned, this no longer 

corresponds to a simple objective tine order, and the individual cs.n 

be indifferent to objective past and future. A consequence of this 

syrnnetry is thnt every feature which is supposedly unique to the 

future r.1ust no\·! be also applicable to the past. Part and parcel of t.l-Je 

advocacy of time travel is the assertion that this consequence is true, 

or at leaSt,is logically possible. The opponents of tifi1e travel nust 

therefore, if they choose it as the field of battle, show that 

assu'Tiin~ it leads to contradiction. As I have presented it, the 

ussuoption that 1c1e cnn chan.c;:e the past as we can chanG,e the futu:-c 

does not lc~1d to contradiction. trow tl1.e doctrine thnt we can c~12..n:.::;e 

the :uture but not tl-:.e past is t:1.e l:ey assy;:1etry bct•:.rcen t!1e t'.·:o for· 
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those th3.t divide pns-t: nnd futw."'e this \·:ny, so t!"le r:.cre denonst:;:-:.:.tion 

of 2. lo:.3icr:.l consistency in the supposed pn.rado;= ox" ti:-;:e truvcl does not 

suffice to dispose of this o.ssymetry. Not only r.:ust He shov1 th:J.t -:he 

supposed paradox is nothins such, but we nust o.lso offer n positive 

account of just ho~:l and :.·:hy there is no 2-ssy;-;;etry bet;·:ecn cho.nsinr; the 

future and changing the past. To begin on tl1.is we must ex8.1T!ine ~r:::1t 

\l,?e mean by changing the future. 

Change, as we hnve kno~Jm at least since Aristotle, is the 

change of a thing fron one state to another. Besides the chcm,;c t~·1ere 

is that which undergoes the change, the initial state fro:-,1 which the 

chenge occurred, and the final state in which the change culr.d.nates. And 

all of these are real. Can YJe interpret chan:;ing the future in this 

full blooded t•lay? No, for consider the consequences if "e did. Firstl~·, 

we would have to consider the futtl!"e as a thing v1hich can undergo change. 

Secondly, v1e would have to regard the future as it would have been as 

being as equally real as the :'uture as it ~:!as after \'le changed it. 

After all, in the full-blooded Aristotelean change, the initial and final 

states are both actual. Once this is adrai tted tife have allov1ed the 

actual existence of alternative futures. (This is sufficient, as 

l-!eiland points out(l), to allow a toe-:-told for a description of ti:oe 

travel in terms of dynamic temporal, a scheme based on the evolution 

of the present.) l'!e cn.nr1ot mean strictly what we say vJhen v.re say 1:1e 

can change the future, for as we have seen, that is incot1patible t:Ji th 

there being only one actual future. 

\'fnat vre do mean by changing the ~uture is, I think, that VJe 

can within limits shape events nm< so that the future, again within 

lir.J.ts, turns out as we wish. This power we have 'Jtith respect to the 

future \le do not have t·dth respect to the past. How, so :far as this 

goes, we must accept it, but only as a practical fact about the world. 

The advocate of time travel vnll have to say that it is only that, only 

a practie.al fact, and that if we had access to the past as t1e do to 

the future it would cease to be true; that is, it is perfectly coherent 

.(1) c.f. Chapter 1. 
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t:-:c:'::"'e:o::."'c ~-::::w to 'Je, so VIc cc:.nnot build it. Tl1e rec-.sonin;;; 1-:c:-e is, 

~'.then ·,·te contenplnte our po'::e~:-s r~s ~u;-::::n bein.'.:s i.'JC discovc: ... 

skill ~.'e C:?~n :7ti ti,c;o.te or even nullify the ncrctriciou3 ef::'ccts o: 

these forces. Suc}1 forethou.c.ht requires an extrapolation, based on 

otll"' underst2.ndin,::; and o'oservntion,fron the present to future events, 

.:lnc: ::. calcul2.tion, ar.::ain bo.sed on our understc.ndin;: .:.nd obser·I8.tion, 

o:' ho~:r these :uture events may be inflt:.encecl, that is \·1i1nt t>.ei:-

present cc,t!ses are, and to \'Jhat ej:.tent it is within our cnp:J.cit::• to 

influe:1ce thc:-1. Given tho.t t~1i s is t~1e conc"!i tion of humo.n li:fe, it 

v:ould sce;;1 th2.t \·Je :;.ave no :.:no·::ledge o: t>.e future, o.ncl c2.n onl;:,r r:12.::c 

sop:~isticated .sues3es at it, quite unli~·:e the past, vihict we c2"n 

renember. Zqun.lly, •::hile we can in:'luence tl:e futul""e, ".'!hie:: -..<Je c~o 

thus seems to be deep seated connections bet·::cen o-u.r ~:no',:leG.c;e 

things tc~poral nnd our poi.·Jer o~,~e:- then. /,nd, >:12ny 1:JOUld 2.dd, t!-;.ei:" 

n::tturc. 

In attcr:tptin.s to unravel t~ese cor.,.nections c..nd saintc:.in ::i;:ce 

tr:1vcl, a prcli;:dnr:ry point is in order, u~ich I ~ave touched on 

before. ':'ir:-te t:"avel is in no uny supposed to Gl ter ti:e indi vi :3.uo.l' s 

pe:-ccption of his perspective in tir:-le. The tii:1e traveller still ~12.s 

a pn.st o.nd a future in exactly the sar;;e \Jay as anyone else - 2. past 

;;;hic:1 he rer;;e;'":lbcrs and o.. futu:-e i.·r!l.ict he does not, no nppc.rent po·,1cr 

over the one and sor:1e over the lattcx·. He Ci::'fers :ror:I t~ose ·::ho :::o 

not ti:-71e-tr8.vel, houever, in th2.t tis o"'l'm subjccti vc ti~1e orGe:::-, s.nd so 

he can beconc involved in events i.·Jhich ;:1hile subjectively futu::e for 

hi;-::, :-1:-e objectively in his past. 

'.'.'h.r.t does it ne0.n to s2.:;.r tl-:2..t wi t:·'!.in li;:1i ts ~-1e can ir::'l"J.e:1cC 

events so tto.t t:·lC::" tur:1 out ::.s we ':!i::::l:? 
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ir:i ~i::'.tion o: et process :10':: ~·riL! .. :"'osult in G. con:::;cc;ucnce 1,·:hic~1 we ::::::~:1 

:'o::· t>.is 

princi!)le is ;;~o~""'e .f,~:Jous !;.o:·mver c.s .:1 f::.tc:.listic one, meaning- that 

there is no •:Jay of prcventin;; •:.r!:at is ,:soins: to occur froo occur:"i~:~, 

t~at ~::ho:.tevcr nnybody docs, t:1e future ·:Jill re::12.in cs it is. 

·~ 
l ;_.' it is t~1e futt:rc correl-:.tive 

denial tl1at it is ;JOssible to ch?.nl1e t:1e po.st, and G.s suc::1 it is 

useful, for in discovcrin;; wl:1::-.t is ;·rron['; •:Ii t:1 future-oriente~ ::--::-·"tt~_lis:: 

.,.,e find clues for shov:in::.:; Nhat is :::~:--an~ ui ti:1 p::st-oricntecl f::1t2.lL::::-.• 

The f2.talist ctr.:zues essentio.ll~r as follo•:!s. 

event is gain::; to occur or it is not. If it is .<;oin~ to occtc, not::i n~ 

I cc:..n do '.'Jill p:t·event it, c:.nd if it is not ;30in:_: --:o occur, n0-:.l:i~;; 

do Hill brinz it about. In ei the:" co.se I c,.-:>.n!lot influence -:he CO' •. l:""S<J 

of events, and tl:erefore nothin;:; I eRn do n0'·:I c.:.t.n in:'luence t~-:c i'ut'~E~e. 

t:;.r:.t '::e cr.n in:f'luence the .futur~, since ~·:e do. 

o:' ·.-:ca"' or soci.'J.l col2.a~sc, 2nd be in.~ smnll i !1 tiscs o: pec:..cc 2...;:d coci.:::.l 

for it .:--,t sane ti:-:-.es has :;;re2te1"' 2..ppc.;:..l. 

T:le ben;innin~s of 2. criticisr:1 o:: fat:J.lisi:: lie in the critici3~ 

already given o: t!1e i de::t of ch2.ngin.rr the :uture. It is o. lo~ic: .. l 

inco:;.erence to interpret ou:' povJer of influencinG the future c~s c::-:;.n:;:in::: 

one c..ctual :uture into another, as the idea of chc:.nginr: the futu~ ... e 

:rcc:ui:-cs. 

=~itl·:.:):-- 2.ny ::ivcn event is r;oi:1.~ to oc:::u:::" o:--- it is :1ot. If it is --;air:~ 

z-:.nc: i:' it is not :=;oin;, to occt::", :1ot~·lin:-; I clo :1o·...: ·.d}.J_ b:--i:-:.r-:: ~:.bo:.1t i-::::::: 
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occu::.", not~1in,;: I c:J.n no·:.· do v:ill brin.-:: it about t~12.t it does r:ot oc:::u:::'' • 

T~.1ic ,roposi tion is by t!:e o: losic e qui v·::-.lcnt to its 

t:-~.nsposi tion 'If so:netl1in;.; I c~n no·.·J do ·::ill bri::..-::: it o.bout: t::z:t :.: 

does not o8cur·, then it vrill not occur.' Cut t:-:.is proposition is 

!J2.tently :'::tlse, since the r:-.ere possi~ili ty of ny acting to !).reverT: 

<fer:;;d'?~:.f[o8~DeJ1~:o~"J tho neccss~ry :J.ction. ~::e nere :~.ct t:v•.t I coul2 

step fro:-:1 the p2.th of' :1n oncor..in~ cnr does not ,revent the collisiDn, 

I r.:ust c.ctu::,lly tc.~:e the step .. TI;.e :f'2.ult in the proposition is, t::en, 

I:f this opcro.tor is reroved, so t!;.."J..t 

the proposition re::tds 'I:" some thin~ I nm·.' do ~·rill brin: it .:::..~Jout t>.2.~ 

x does <1ot occur, then it will not occur', and it is then cle1.rly "true. 

If I step e.side t~n.t action ensures t~;e collision '::ill not ocsur, :::.nd 

it does not occu~. The elinin2.tion of t~1e 'can.' is hm·1evcr no~c t.:.1c 

only r:-:e.:J.ns o~ renderin.0 t~:e proposition true, for ':ie ::1i.:;ht also 2~--:-:enG 

the consequent giving 'If sonethinz I can no\'! do ~.-:ill bring it a!Jout 

th.:c.t x does not occu:-, then it is not necessar:r th:~t x \.•!ill occur' • 

7he 9..ddi tion of" a further rr:odal ope:-::~ tor sc.~tes the proposi ti0r. cqu2ll~?. 

':'rc.nsyosins t~ese corrected propositions gives us t\·:o intc:"':_Jret2tio:1s 

of the ori_~ino.l p:-o:posi tion: 

1. If x is going to occur, then not~-dn~ I no\·: do ':Jill 'j::,"'in.r: 

it 2.bo:rt th.:-tt it C.oes not occur. 

2. If ;.;: is neccsso.rily gain;: to occur, then not~1in:.~ I cc..n 

no':i -~~o •:rill Jring it nbou"': th2.t it docs not occur. ?::1e other tr:-~nc~~ 

of --'cl:e fato.listic ar,::;ument nust be a;-;;ended si;::ilarlJ", c~n:: t:1e :1on• 

mod.::1l correction reads as follo::rs: 

1 1 • If x is not ~oing to occur, tl:.e:1 notl:ing I no·,·: do ·.-:ill 

Jrlng it o..bout thnt it does occur. 

~ut ·::l:at about the modal correc~ion? For w!i2.t does 'x is not ::;oin:; ~co 

occur' become? ~·.re ho.ve to decide bet;;mcn 'x is not necesso.rily r;oin.r;; 

to occur' and 'x is necessarily not gains to occur'. But '::hie~? Le-: 

us 1·:ri ~e out botl1 intcrpreto.tio:1s. 

2c.'. I~ :~ is not necessc..rily 1oin:~ -::o occur, tten not~1ir:.:; 

I cc:.n no:·.~ do 1::ill Drin.s it c~bout. 
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'".::'l:e is fc,lse, ::~.s is 

'If t!:erc is some "thin,:.; :Z cc-.n no·,; do to Orin: :tboet ::, t!-18n it is 

ncc:css.~.ril:,r -:;oin;:; to occur'. 

'.:.'1-:o sccon:l 

(2b') is true, as cnn be seen from its trG.nsposition 'If t!1cre is 

oonething I cc~n nm: do to br-in;: about x, t::e.:-1 it is not necesso.:r-ily not 

goin~ to OCCUl" 1
• Tl:at in, x is possi::,l:r E;Oin,~ to occur·. 

our r.10d~l corrclc-.tive of 2 a'!Jove. 

Set tin.=: it 

out scl1c::J.atically we hc.ve: 

0. Given any event x: 

Either x is :;;oing to occur- or it is not. 

On t::e non•r:1odo.l interpretation this i3 sup:Jlcr:,{;mtc:-1 by: 

a~o~t t~~t it does not occur. 

1'. If x is not goin,-z to occu:--, t~-:en not:·dn.s I nm·; do t:ill brin-: 

it :>.!Jout th:J.t it docs occur. 

2. If ::: is neccssc~rily going to occu:-, t>.en not::i:1.= I e:c.n no·:: ~o 

•::i 11 brin,:~ it e-bou:: tt2."'c it does r.ot occu::.-·. 

do '<'fill bring it ahout tho.t it does occu::-. 

Anc: t~:e fatc.listic conclusio:1 is dra~::n in t;tm steps, fror:1 ~:hic~:evc:~ 

Dilcnna, I ce.n do not:-:.ing ·.-;het~1e:::"' or not ;:: •:.rill occu::-. 

4. T[:erefore, not::.ing I nm·: do can o:- vlill influence •.·!l::::-,t ·,;ill 

occu:-. 

The ar.cu..~-:1ent, \·rhet~1e::' nodo.l or not, is faul·~:7 ::::ts it stnnds. 

the correct ir::'e!""'ences froo the non nodal x:-:;unont first, for tl1s.t :::..s t::8 

simple:::-, since the s.ntocec~ents of 1 and 1' do ::!i::-ectly relate to 0 

\\the:rcc:.s those of 2 .?!.nd 2' do not, for they ::.:-c not cont:"":::diGto.ric:::; :::.n;:.~ 

they involve ;,1oc:c..li tics overtly, 'dl-:c:-e.:~s 0, c~oes not. Dy t::c 
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C:lbou'!: t~-.. a.t .. ,. does occur .. 

In ot:1cr i·:or·ds, wy pj,"'esent action cnnnot eventu:::tc in in conpc~tibl.:: 

rcsu2.ts. TI1is truisra by no nec.n.s lea::is to tl1c :'c..t2.listic conclusion 

t:1r:.t I cc:nnot influence future events ,o!' t::::::..t ::1y p:"'cscnt :-~c~ion:::; 'HilJ. 

not detc~~ine :uture ones. un:ortun:J.tely' :1o\·:ever' !1ei tl-:er CoeG it 

lead to the nffir:~1n.tion of r..y ?O';Jer to influeace t:1e futt.:re, :o:."' 5 

is still true if botl1 of its conpon.ents :::-c t:.--ue. 

c2.nnot conclud8 fran tl:e c.r.s;unent t~:::1t botl1 ~ true, or nust be tl"'Uc. 

So fc .. r :!S t:1e given yrc::1isec 

zo, it docs not even .:;et off the ground. 

Q I • For ::::..ny given ever:t J..S necessary ths.t ei t!1e!' .,. occurc o:-

it does not. 

,e ccmnot c.pply the Constr•ucti ve C.ilc?1.":18.. to the co:-:',bins.tion o: .... it c:n:::: 

2 and 2' Nor can •:re assU:-:-;e the dist:-ibution o:' -:t~.c ope:-2.-t:o::-- i::1 :)' 

to .r:ivc 'I:ither :x necesn2...ril;r occurs or it necess2.:rily ::.lacs not occur', 

for besides be in:=; :2.1se, this ;Jegs the question, ;:;ss:J.:,nn;:;; :·rhc.t ·t-!~c 

t~-:.e fn.talistic conclusion tl'lat I c.::.nnot in:lucnce t!":e future :.s 2.s t::c 

t;:csis th"lt •,·rl:::.tever hetpnens ::..2.ppens neccss2rily, so th2.t the:-e c:.re no 

r;enuinc ;;resent :-:1 tcrn2-ti .. J'es 

ends. 

As an 2.si::le at this point I ·::ill rewo.r!: that this :fctt8.listic 

nccecsi ty or fate is curiously li::e cho..nce. 

circuosto.:1ce, such as a \.'!o.r, \·:he::-c belief in f2.to.lis::1 is r~-:~.pccnt. In 

such circmr:stnnces inc'!.ti tabili ty is closely nssociated with rsndo:.1r1ess 

or c!1anc e. A pilot nightly t:r"-'lVe::-sin~ flnl:, for cxa,"71ple, relies 0:1 l:.:c~: 

to be f.?:.ted. f::.:tc, cl1o.nce ::.nd neccssi ty co:J.losce. nor is 

conf2.n.tion of' iclc:J.S r:wrc ir:"'ation.cli t~r, f'or it follo:}s f'":'"'o:-:. t::c vc:.~:,· 
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"J.n event ·:::ill occu:- or not, no7.~l.inr:: c:J.n ::;c nc..id to De the cause o:~~ -~::e 

So f::::t:c:.listic neccssi -'cy :'educes 

Consec:uently, fnt.::tlis;;, should not ;Jc confu:::;·2C: 'Ji .;;>. 

C2.USC. 

influence over, so ':!here i'e.tc:.lisn denies our po•:re!"' to influence events, 

but le.:_;.vcs us f:-ee to o..ct as ·-::o c:1oosc, prcGeter:;;.inisr.. le?.vcs us ·.·:i th 

tl:.c po·::cr to influence events but denies us, 2.t le<~st so its c:--i tics 

\•Jould ~:.c.ve us believe, the po:·mr to act :: ... eely, since all ow:"' c:.ctio:1s 

are Gcter~ined by prior causes. 

Returnin.C'; no'"·' to the n.rr::;uments for :""atnlism, let us lao:: 

at tl:eir structure, for only thus can ;_·:e see wl:at the T:10d,?!.l c.r:;u:-:1e:1t is 

h.:?ts t:-..e schci:1a: 

pvq 

rvs 

Let us represent tl1e ]:)rcr:1iscs t:1us: 

0. (x) (?Ox VN?Ox) 

1. ?0,...,..., (3:') (':Ol!.(NO::~-" "'1"0"-) 
1' ""70~-<'_,...v(-3:r) (r!O:/.CTG::a-:>70x) 

Cle,::.rly 0 is the l<1·:: of the excluded r::ic:dlc, but ::;o~e sur~risin._~-:1~~, 

derived :;.s follo·::s: 

fa/q 

(p.(::l~q))~q 

(f:e. (fc.~ q) )~ q 

Ex. Gen. (3::) ( fx. (ex~ q) )_,.c: 



o. (::) 0(:"0x v ~:cox) 

2. o~o, ..,..., c-:i:;l c ~ ,-o::r. a c::021 ~r:xl l 
2' l:l"c'0x~., (:ly)(~:•CJy. Q(•:!Jy.;>:co:c)) 

C::l c cr:h v "'o:·o::) 

D'"C';:.,.N (3:·) (::oy. u:oy ........ 0 1"0::) 

wC\78::~ "'(3:·) (::oy. c .. oy ~ 0 ·co::) 

'J.DC"~ ti-:e in~.:e::.'"'csti11_~ conclusion: 

·-:e 

co:ncl'-1sion 

nec::ess~.:--:;,r, :::nd so c::.:-.n:1ot be intc:."'-:;:. .... eteC: L1 terms 

C::J c•:l:FO:: v ::o·"o::l 

r:o•-8:: ~ -c.:~ y l c ::o;·. c ::o:-~ ::n 7o:: l 
~:: 0--":: ~"' (3 :·) (::O:·. ( :;o" ~: :1:):'0::) 

t::.o .::on2.lusion. 

164. 
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{3x) {2y) [ { <} Noy). {NOy~ Fox) 

this earlier conjecture becones: 

..., CFOx --"> 0 {;: y) { \> NOy. { NOy..:;,. N FOx) ) 

167. 

\'lhich asserts that fiven that x is not certain to occur, it is possible 

that there is presently possible action which ~<ould ensure x does not 

occur. The question is whether the extra 0 in this formulation is 

sufficient to avoid the earlier problems with it. The transposition 

does give considerably different results: 

"'~(='iy)( (}NOy.{NOy-'7 ~FOx))-/ CFOx 

The problem ~<ith chance no longer arises, for chance events are chance 

not because presently possible events, if they occured, could not 

determine them, but because it is not possible for actual present 

events to determine them. That is, the addition of the extra possibility 

operator means that the antecedent of our proposition does not meet 

the conditions for the definition of chance. For a similar reason, 

the inference from the impossibility of -vFOx being determined to the 

necessity of FOx is no longer distressing, for the impossibility is 

of there being any present possible circumstances whatsoever which 

would bring about ... FOx, not just actual present circumstances. 

THE SYJ.TI.IETRY OF PAST AND FUTURE. 

Now the assymmetry of the past and future is crucial to an 

elimination of time travel, for only thus is it possible to conclude 

that a moment of a man's past cannot be also a moment of his future. 

Consequently I shall attempt to show that the past and future could be 

symmetrical, and that it is not possible to conclude from the nature 

of the human condition that they are not. 

As I have shown, the idea of changing the past is no more 

impossible than changing the future, which is a logically incoherent 

notion, \Vhen we try to formulate what our power over the future is, 

or our lack of power over the past, we must bear in mind what we 

>rould mean by our lack of power over the future. So, when we say 

that it is impossible to change the past, we must interpret this 

according to what we would mean by saying that it is impossible to 

change the future, that is by fatalism. Equally, we must interpret 



what we mean by saying we can change the past according to what we 

would mean by changing the future. Several true principles have 

emerged in connection with this. 

16B, 

The first that we formulated was that present actions cannot 

have incompatible future results. This was the conclusion of the 

non-modal form of the correct argufilent that fatalism is a deviation 

from. It is perfectly symmetrical with respect to time, for it is 

impossible that present actions should have incompatible past results. 

The second that we formulated expressed the modal variant on this 

conclusion, and stated that ~ither it is now the case that an event 

will happen necessarily, or nothing that is now the case implies that it 

is now necessary that the event will occur. This principle is also 

symfiletrical for future and past, for its correlative is that either it 

is now the case that an event has happened necessarily, or nothing 

that is now the case implies that it is now necessary that the event 

has occured. 

The symmetry of these principles is, however, of minor 

interest except that it shows that fatalism with respect to the past 

is as unnecessary as it is with respect to the future. ~!ore important 

is that we be able to show that our power over the futurel-as a true 

correlative for the past. As I formulated it, our understanding of 

our power to influence the future consists of a belief and a principle. 

The belief was that: 

(:::lx) (:Jy) l ( \) NOy). (NOy ~Fox)] 
and the principle that: 

~ 0 FOx..:;>\; (:3y) ( <)NOy. (NOy..:;> "'FOx)) 

The past correlatives of these are 

(3x) (3y) [ ( ~ NOy). (NOy~-:> POx) 

and 

"'r::lPOx""' ~(:'.ly) ( (J NOy. (NOy-'} ~POx) 

The first of these may well be true, but the second is more problematical, 

for it is often assufiled that all statements of the form POx are necessarily 

true. But there is no need to assume so. Suppose there is a past event 

which has not occurred, but not necessarily so. Then it filay well be 

that there is an event now possible «hich if it occurred would imply 

that that event did not occur, Thus the proposition can be true 

without asswning that past events are necesse.ry. t~Jhat is necess;J.r:t 
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in this case is that no present event imply the event did occur. 3ut 

this is equally true of the future correlative, for no present event 

can it1ply that what will not happen will. 

The conclusion we must drat'l is that no assymmetry o.f the 

possibility of the efficacy of human action exists between the past 

and the future. Of course we could build in such anassymetry by 

making temporal qualifiers apply to the logical operators as well in 

such a t•ay that it was never possible to truly state anything tl1at was 

not assymmetrical. Such an approach might be illwainating about the 

structure of our talk about such assymmetries, but is hardly to 

the point when we are considering 1mether such assymmetries hold. And 

for the purposes of introducing time travel it is sufficient that they 

need not hold, a result which is guaranteed by the generality of passage 

as discussed in the last chapter. 

No"1 since we cannot find the required assymmetry in the logical 

conditions for the efficacy of human action, we must look for them, if 

they exist, either in the structure of causation or in the facts of 

hunan knowledge. So far as causation goes, it is hardly germane to 

assume it must have its normal temporal sense, for the necessity of so 

doing is, with time travel, in question. Similarly the assymmetry of 

the causal relation is in question. The other place to look an 

assymetry between past and future is, then, in the facts of hu1:1an 

knovlledge. 

One myth we must quickly dispose of alleges that when 

we say we know the past but not the future our experience 

gives us certain kno";ledge. That we remember something is not 

certain knowledge of the past, it is memory, a fallible and erratic 

guide to the past. Nor, as we were exploring last chapter, is it 

strictly speaking possible that we can know the past if by that we 

mean that we can know the past as we know the present. 

The foundation of our knowledge of events in time is our 

fallible experience, and when 1•e reme1:1ber the past, and anticipate the 

future, our knowledge of the past is uncertain, as is our knowledge 

of the future, However, we do, it seems, have more evidence for the 

past than for the future, through memory and other traces that things 
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leave. These are the facts. On what grounds could we concluda ~hat 
the assymmetry of our kno"1ledge is necessary? 

There is one way we can make the assymmetry of knowledge 

necessary, and that is by pointing out that the transmission of 

knowledge is a causal process, so that only those things can leave 

their evidence in the present that have causally affected ~~e present. 

This principle we must admit as being true, but it is not on 

assymmetry with respect to past and future, but with respect to the 

causal series. Thus, since the assymetry of causation with respect 

to time is called into question by time travel, the assymmetry of 

knowledge cannot be used to establish that of time. I shall return 

to this question later. 

Are there any other grounds for asserting the difference of 

our knowledge of the past and the future? I do not think so, but 

certainly none except the fact of the assymmetry can be found within the 

facts of our knowledge, for all we can discover there is that our 

knowledge of the past is more or less uncertain, and our knowledge of 

the future at least equally so. Let us examine the enterprise involved 

in gaining knowledge about other times. 

If we consider the activity of dicovering the truth about the 

past and the corresponding activity for the future, in what does 

the difference consist? The rules of inference are the same, the 

structure of the human activity is the same. The actual business of 

forecasting is much the same as that of discovering the past, consisting 

of the isolation of present evidence and the extrapolation either forv:ards 

or backwards to the time of interest. In this sense our knowledge of the 

past and the future can only be as good as the present evidence for 

them. A difference between past and future must, then, be of one of 

two kinds: a difference in ~~e nature of the evidence form which the 

inferences to each is made, or in the nature of those inferences. Vlhen 

we consider the matter, there is no difference in nature between the 

evidence for the past and the future, for what presently is the case 

is evidence for both, It is simply not true that the evidence for the 

past exists in the present but that for the future does not. \'lh,-,t 

is evidence for how things have been is equally evidence for ho'" 

things will be. 
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Nevertheless, there is a defacto difference in quantity at lenst 

between our knowledge of the future and of the past, and it does 

correspondence to a difference in the nature of the inference form the 

evidence. In predicting the future we have to predict the result of a 

confluence of causes and processes, so thut it is necessary to know 

a great deal of the present evidence in order to be reasonably 

successful in predicting the future, because one must account for all 

the operative causes and processes. TI1e past, on the other hand, is 

easier to manage, for all that is necessary to have a reasonable 

confidence in the nature of past events is that their traces have 

remained. That there was a cataclysm in Pompeii we can tell from a 

relatively few pieces of the evidence that remain. But to have 

predicted it beforehand one would have had to have known a vast ar.:ount 

about the behaviour of volcanoes, and Vesuvius, in particular. 

This difference between the past and the future can be 

overestimate¢, for it does not extend to certain knowledge of either. 

If I wish to be sure that a certain event occured, and that I am not 

mistaken in my reading of the evidence, then I must !<now all the forces 

operating between then and now, so that I know there is no alternative 

explanation for the evidence. But equally, if I know all the forces 

operating between now and some time in the future, I can be sure of 

what is going to happen. 

Nov; it may be that such certain knowledge is impossible. For 

so far as the past goes, there may be alternative possibilities which 

it is impossible to resolve even on the total of the evidence bet,1een 

now and then. For, if an event is to occur by chance, then no amount 

of evidence however close will allow one to predict it. The equivalent 

for the past can be easily seen. Suppose we wish to trace back to the 

way things v;ere at the instant of an explosion. No matter ho" close 

we reach with what quantity of evidence, there v;ell may be influences 

at work up to the moment of the explosion which were at that moment 

totally obliterat ed. Since we do not, by parallel with the future, 

know what happened before the instant, we cannot then tell for certain 

what did happen at it. The obliteration of a previously existing 

thing or influence is the past equivalent of chance, for in both 

cases the occurence of a thing is not determinable on the evidence 
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up until then and this lack of determination is, as I remarked earlier 

in this chapter, definitive of chance. 

There is thus a great deal of symmetry between our knowledge 

of the past and the future. Our fallibility about both has the same 

grounds, as does the possiblity of our certainty. The future as being 

the location of chance has, so far as knowledge is concerned, its past 

correlative. What then of the difference between knowledge of the 

past and future as we have been characterising it? 

CAUSATION AriD KNOWLEDGE. 

In a simple characterisation of knovlledge of the past or future 

relative to the present such as I have given, one major aspect of human 

life is ignored which is the foundation for the acquiring if not the 

very concept of knowledge, and that is the persistence of objects. 

The reason that our knowledge of the past is more secure than our 

knovlledge of the future lies in this persistnece, for it is the vehicle 

by t1hich we can accumulate evidence and knowledge. 

As I have shown this security is not that of certain knowledge, 

but nevertheless it is sufficient to differentiate past and future, because 

even uncertain belief does not accumulate from the future. Now, 

persistence is closely allied with causation, to the extent that some 

writers believe that pers~ence is a special form of causation. I have 

argued in Chapter Two that I do not believe this, but I shall 

not go into that matter here. Let us rather look at the connection 

of the three ideas of kno>rledge, persistence and causation. 

We begin as sentient creatures which know nothing at all. The 

process of acquiring knowledge that we go through consists in the first 

place of direct causal interactions with the world. Some of these 

causal interactions form regular patterns, and, as psychology has 

shovm, the habits formed thereby persist even when the particular form 

of interaction which originated them has ceased. Such habits are not 

knowledge, though they are the first stage in the acquiring of it. 

After simple habits come more complex ones ~mere a sign or symbol 

is associated with the interaction, followed by recognition and 
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manipulation of the symbol in place of its referent. The persistent 

sign becomes the mark of a piece of knowledge, and from there an 

elementary capacity for language develops. Knowledge at this stage 

is represented by persistent objects which are the traces of causal 

interactions. 

Now consider a man learning a subject, say philosophy. He 

also learns by a causal interaction, by the spoken and written words 

of philosophers setting up persistent traces in his mind and in his 

notebook. It seems evident that anyone must learn everything that he 

knows in a similar fashion, unless it was innate in him in the first 

place. Now knowledge so gained throu~~ causal, that is interactive, 

relations with the world is of two kinds, discovered and transmitted. 

Discovered knowledge is that which has previously been rendered into 

thought, that is into manipulable sign or symbol form. Transmitted 

knowledge is that which has been so rendered. 

Now he who discovers knowledge (or invents it if one prefers 

to think of things that way) knows what he has discovered is true in 

virtue of the process of discovery. Others do not, for the knowledge 

is only transmitted to them, and they know it to be true by a process 

of analysis and test. The medium of knowledge, namely language, is 

such that a conjecture can be made concerning knowledge which might 

be true but requires test. Such conjectures are formulated by some 

person in the first place, and then there is an original confirming 

analysis and test. 

Given the human condition, >re suppose that the way a society 

or co~munity learns is subject to the same constraints as the way an 

individual learns. That is, if a person in a community knows something 

to be true, one of three circumstances must be true: 

1. He discovered that knowledge himself. 

2. It was transmitted to him, he is satisfied with the evidence for 

it, and the chain of transmission has a beginning where someone 

discovered the piece of knowledge. 

3. It was transmitted to him, he is satisfied with evidence for 

it, and the chain of transmission has a beginning where someone 

conjectured that piece of knowledge. 
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Thus all hurnan knowledge has a defintie origin in tir.1e, at least in 

the sense that before a certain time it did not exist. Human 

knowledge is, then, a human creation (though perhaps invention is 

.somevthat off the mark) • Further, whatever knowledge per ~ may be, its 

acquisition is a causal process and its perpetuation the result of the 

persistence of various entities. 

The consequence of this intimate connection between causation 

and knowledge is that it is impossible to acquire knot~ledge except as 

a result of causal interaction with the world, with the result that it 

is not possible to have knowledge >~hich has not been acquired. Now, 

are there any lessons to be learned from how we acquire knovtledge for 

what we can have knowledge of? We cannot, >~e have seen, have 

knowledge of anything if that knowledge has not been acquired. Thus, 

since no knowledge that is not available as the renult of a causal 

interaction with the >10rld can be acquired, the only knowledge that 

is available of past or future is that available as a result of causal 

interactionwith the world. But 'available as a result of causal 

interaction' is ambiguous, for it could mean either that only the 

inforr.1ation explicit in such an interaction is available, or that all 

the inferences from it as well. As we saw, the past and future are 

s~~etrical with respect to such inferences. Thus we still have no grounds 

for saying that possible kno>~ledge of the future is different in kind 

from possible knowledge of the past. 

The only principle that could lead to such a difference in 

kind, given the foundation of knowledge on persistence, is that the 

past persistence of a thing is more certain than its future persistence. 

But as t<e have seen, what is certain here is not our knowledge of the 

past but the acquirement of our knowledge from the past. 

The assymmetry of our acquiring knowledge seems to be a 

necessary one, there is no other way in 1mich we could gain kno>~ledge, 

but it also seems that there is no way that we can derive an 

assymmetry from this between our knowledge of the past and of the 

future, in order to further derive a further assymmetry between the 

past and the future. 
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TI:.:E TRAVEL AND KNOWLEDGE. 

\'lith this Clel7lonstration that the character of the hul7lan 

condition does not further restrict the possibilities for the nature of 

til7le beyond those allOI<ed by the manifold on the one hand or the 

psychological structure on the other, the main purpose of this work 

is achieved, which is to discover the grounds for the plausibility 

of time travel. Ultimately this plausibility rests on its compatibility 

with the structure of the world as t•Je know it necessarily to be. 

Admitedly· time travel is incompatible with many things tife believe to be 

true of the world, but this does not destroy its plausibility. A:'.so 

it is incol7lpatible with many features of the world which are taken to be 

necessary. But which of such features really are necessary? I have 

attempted to uncover the elemental features of our theories of time and 

the principles on which they are ultimately based, and found that the 

notion of time travel fits these easily. Further it is compatible 

with the facts, rather than the metaphysics of the human condition. 

I do not imow what principle could be shown both to be necessary 

to the world and to be incompatible with time travel. Certainly there 

seem to be none that are essential to our concepts of time. Nevertheless 

despite the arguments of this book, I believe that there must be some 

such principle, and that it must be a fundamental epistemological one. 

I have not, however, any idea of how to go about formulating this 

principle or showing its necessity. 

l!y grounds for this belief are as follows. If, as they appear 

to, our concepts of time admit the possibility of time travel, then 

since time travel admits of causal circles, we are committed to 

the possibility of a particular result of the possibility of a 

particular result of the possibility of causal circles, namely 

epistemological circles. Some of these I have laready mentioned in 

Chapter One, though I have not discussed them. In one, a time 

traveller learns a language from a phrase book which he later writes 

from the knowledge he gained of it. In one, a time traveller returns 

to the past in order to teach himself how to time travel. 

Two examples of these epistemological circles show the 

problem. In the first the only origin of a body of knowledge is due 
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to time travel. For if time travel is possible it could happen that 

a person acquires knowledge from somebody and then time travels, turninr; 

out to have been he from whom he earlier acquired the knowledge. He 

then disseminates what he has learned. Such information has a definite 

origin, but it was never worked out, or discovered,only transmitted 

from person to person. 

The second example is of a different kind. Suppose a time 

travelling survey team wishes to discover facts about some distant 

time. They do so, and then return to a time before their departure and 

inform their earlier selves of the results of the mission. There is 

nothing logically inconsistent in this story, it is simply a special 

sort of causal circle, but what could be the motivation of the team to 

take the trip? 

The two examples are dependent, the second being an 

elaboration of the first, but this remains even if the second be 

discredited. 

I believe that these examples show that there is something 

wrong with time travel, because such epistemolgical circles permit 

that human knowledge be not always the outcome of human effort and 

discovery based on an investigation of the world. But how, given 

that any individual has much knowledge that is merely transmitted 

to him and that he transmits to others, can it be shown to be 

necessary that all human knowledge have such origins, since this fact 

cannot be derived from the necessary structure of time? As I said, 

the principle lool<s as if it ought to be epistemological in character, 

but what it might be, I do not know. 
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Abstract 

This supplementary volume pursues matters arising from the 

examination of the principal volume. It is presented primarily in 

response to Professor Nerlich's recommendation that I should investigate 

the question of causally closed curves in the light of the conditions 

that thermodynamic and related principles would impose on them, that I 

should place the concept of structural outcome introduced in Chapter 2 

in this context, and that I should similarly place the difficulty I 

identify in Chapter 6 that time-travel allows the acquisition of 

information in unusual ways. The volume contains two independent 

papers presented as appendices to Chapters 2 and 6. 

The aim of the appendix to Chapter 2 is to investigate further 

the foundations of the idea of 'structural outcome', an idea presented 

in that Chapter for a criterion of identity through time which is 

tolerant of discontinuities in space and time. It argues that this 

idea needs to be understood as one aspect of a systematic reinterpret­

ation of the ideas of genidentity and causation according to parameters 

other than the spatia-temporal. 

The appendix to Chapter 6 has the specific aim of "showing that 

the difficulty raised there (that the idea of time travel allows the 

possibility of acquiring information - including developed theories -

which has not been discovered or worked out by anyone) cannot be solved 

by appeal to principles based on the aSf8metry with respect to time of 

certain laws applicable to physical systems, such as the Second Law of 

Thermodynamics. 

Appendix to Chapter 2 

Appendix to Chapter 6 

p 4 

p29 



APPENDIX TO CHAPTER TWO 

GENIDENTITY, CAUSATION & STRUCTURAL OUTCOME 

In Chapter 2 of my thesis I argued that two ideas, those of time 

travel and of temporal motion, could be developed in an analogical 

sense parallel to ordinary ideas of travel and motion, but dissociating 

the two so that travel might in principle be spatially discontinuous, 

whereas motion could not. Ordinary travel between two points of course 

implies motion between them. 

I argued that the basis of developing these analogies fully was 

the development of a criterion which would associate events together as 

the history of an object without appeal to spatia-temporal parameters. 

This criterion I called that of 'structural outcome', the idea being 

developed as follows. 

4 

The structure of an object at a given moment has implications for 

what its structure can be for a period around that moment, and vice 

versa. That is, based on the principle of continuity of change, changes 

in the structure of a thing do not happen instantaneously. In a 

sufficiently short period of time we can equally as '"ell infer temporal 

order (though not necessarily direction) from the order of changes in 

structure as vice versa. Furthermore, the same principle of continuity 

of change shows that the structural properties will vary continuously 

with other parameters, though not necessarily all. 

This appendix seeks to put the concept of structural outcome on a 

more rigorous footing, and investigates particularly the concept of 

identity through time in order to draw out the dependence of it and 

related concepts on spatia-temporal locative parameters. In this 

context a qualitative analogue of identity through time is developed, 

together with a qualitative analogue of the direction of time. My 

beginning point is the criterion we commonly use of reidentifying a 

thing by distinctive marks. 



Identity Through Time 

We do in fact use a criterion for judging identity through time 

which is tolerant of temporal discontinuities. We use this criterion 

whenever we reidentify something by a distinctive mark or set of marks, 

i.e. by virtue of aspects of its internal or external composition. I 

shall call this the structural criterion of identity, but before 

discussing it I would like to make a few general observations about the 

concept of identity through time. 

Identity through time is a special case of strict identity, i.e. 

of the logical law known as Leibniz's law. At first sight it seems 

this must be wrong, because we wish to identify through time objects 

whose properties differ, i.e. of objects can change and yet remain the 

same object. However, this is a mistake(l) essentially because the 

logical law includes in the specification of the properties those time 

references implicit in our ascription of identity through time, i.e. if 

a is identical through time with b, then if at time t a has property f, 

at the same time (namely t) b has that property also (and conversely, 

a has those properties b has at the time when b has them). 

Leibniz's law is not a great deal of help in the present circum­

stances, because what we are interested in is the conditions necessary 

for the reidentification of the same object. Further, Leibniz's law 

as such compatible with any kind of temporal discontinuities or other­

wise of bodies. It provides no indication of what it is that persists 

through time, no criterion of identity as Geach(2) would call it, and 

no criterion for individuation or reidentification of the same object. 

Indeed, asserting the identity of ~ny two physical objects would 

not as such contravene Leibniz's law, because the properties of one 

would apply to the other insofar, and only insofar as the object was 

in a certain time and place. 

(1) as has been cogently argued by Robert Coburn, 
'The Persistence of Bodies', American Philosophical Quarterly, 

Vol. 13 No. 3, July 1976, p. 173 
(2) Reference and Generality 
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Identity through time is to use Geach.' s term a form of relative 

identity, i.e. what is involved is an assertion of the form 'a is the 

same ... as b', where the blank is to be filled with the relevant 

general term. This can be clearly seen when there is an issue of 

reidentification, e.g. when a question is raised such as 'Is this man 

the same man as the one I saw yesterday?' This relativity is 

acknowledged by Reichenbach and Grunbaum, who call it genidentity. 

Reichenbach introduces the term thus: 

This physical identity of a thing, also called genidentity, 
must be distinguished from logical identity. An event is 
logically identical with itself; but when we say that different 
events are states of the same thing, we employ a relation of 
genidentity holding between those events. A physical thing is 
thus a series of events; any two events belonging to this 
series are called genidentical. The relation of genidentity 
is thus a two-place propositional function which is symmetrical, 
transitive and reflexive.(l) 

Without buying into the metaphysical position which interprets 

objects in terms of events, it is clear that Reichenbach sees an 

assertion of identity through time between two elements as holding only 

in relation to a general term, in this case one designating classes of 

events. According to the metaphysical position being propounded, 

genidentity is an equivalence relation on events, and the events 

genidentically related form an equivalence class but are not identical. 

Genidentity is according to Reichenbach and Grunbaum a special case of 

a causal relation, but we will defer discussion of this point for a 

short time. 

A true statement of relative identity shows that two objects 

belong to the same equivalence class, but does not show per se that 

they are identical.(2) We do, however,·require this of a true state­

ment of identity through time, though we do not expect to have to show 

that all the properties at whatever place and time of each candidate 

(1) The Direction of Time, p. 38 
(2) Note that while Geach would say that relative identity is 

incompatible with Leibniz' s law, since a & b while the same A 
could be different B's the notion of equivalence classes shows 
that the two can be compatible. cf. Relative Identity and 
Leibniz's law, Leslie Stevenson. 
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for identity are true also of the other at those times and places. 

That is, we do not expect to have to demonstrate by catalogue that 

Leibniz's law holds in any particular case. 

A statement of identity through time, therefore, must meet the 

conditions for a statement of relative identity, but it must also meet 

a criterion which ensures that objects involved are identical rather 

than merely belonging to the same equivalence class. At this point 

it would be useful to examine the ways in which we actually go about 

restablishing that an object is identical with one we were earlier 

acquainted with. 

As I remarked above, one criterion we very commonly use is that of 

a distinctive mark, such as a birthmark, a serial number, fingerprints, 

a mannerism, a unique memory. This criterion does not require 

knowledge of where the individual has been in the meantime or what 

has happened to it, it works by examining the structure of the 

individual, whether in surface or internal characteristics, coupled 

with a supposition that the relevant characteristic is unique to the 

individual. We can call this the structural criterion for reidentifi­

cation, and is evidently only effective to the degree that duplication 

of the relevant characteristic can be ruled out. 

Another less used (because less easy to establish) criterion is 

that of tracing the history of the location of the individual. We 

generally only do this when we do not for some reason have confidence 

in the result of the structural criterion. We examine the history of 

the individual in order to compile a continuous record of its location 

which is intended to connect its earlier and later appearances. We 

would of course ordinarily rely at many_points on the structural 

criterion, but this is not in principle necessary. 

Because of the sorts of histories ordinary individuals in our 

world have, we can generally have greater confidence in this spatia­

temporal continuity criterion than the structural criterion. It does 

not, however, give a guarantee of the uniqueness of the individual 

unless it is assumed that only one object of the relevant kind can be 

continuously connected through its history to the earlier one. This 

is not necessarily so. We can imagine a world where reproduction by 

budding, producing two or more similar independent individuals, was 

7 



much more common than in our world. It would be imaginable that 

human-like individuals in this world might at the point of-their 

spearation have a very similar mental pattern of memories, mannerisms, 

ways of thought and so on. In such a world the spatia-temporal 

continuity criterion would not always unambiguously reidentify a given 

individual, although the structural criterion might. One could imagine 

an artificial way in which this could be achieved, by stamping each 

individual with a serial number in such a way that it could not be 

duplicated. 

\Vhile the structural criterion for reidentification is tolerant 

of discontinuities in an individual's history, unlike the spatia­

temporal continuity criterion, another significant difference should 

be pointed out. The former criterion depends on internal features of 

the individual, i.e. on features that can be determined by an examin­

ation of the object itself. The latter, however, depends not on 

internal features but on the place the individual occupies in the 

world. It can be successfully applied, therefore, even when the 

internal features of the individual are unknown. 

The two principles I have described have been considerably 

discussed in the literature, especially in the context of whether 

spatia-temporal continuity is always a necessary condition for the 

conclusion of the identity of two persons.(l) In particular, both 

criteria might be considered as derivatives in special cases from a 

requirement for continuity of change. Reichenbach uses this term to 

refer to the fact that material physical objects are expected to trace 

a continuous path in space and time, but he also says that marks by 

which we reidentify an object 'remain on the object in accordance with 

the continuity criterion' .(2) Continui~y is thus expected not only 

8 

(1) This has been argued for by e.g. B.A.O. Williams 'Personal Identity 
and Individuation' and G.C. Nerlich 'Sameness, Difference & 
Continuity'. Robert C. Coburn argues against this in 'Bodily 
Continuity and Personal Identity', essentially for the reason that 
what I call the structural criterion can be sufficient for con­
cluding identity when there is no reason to suppose the contrary. 

(2) The Direction of Time, p. 225 



of the location of the object but also of at least some of its 

characteristics. It will not always be expected of all, as 

Reichenbach's invocation of the discontinuous transmittability of the 

kinetic energy of an object shows. 

Of what characteristics should it be expected? We will need a 

little background to decide this. 

Reichenbach enunciates the principle of continuity of change as a 

fundamental necessary criterion for genidentity. He describes two 

main forms of this- 'material' and 'functional', though he says that 

we can define 'genidentity 1 to suit our purposes_ He characterises 

material genidentity - that appropriate to material physical objects, 

by three necessary conditions: 

a. continuity of change, as described above 

b. spatial exclusion, namely that the space occupied by 

one object cannot be occupied by another 

c. existence of distinguishing marks.(l) 

He suggests that a sufficient condition of identity would involve not 

only these necessary conditions, but also the existence of certain 

continuing interrelationships between the parts of the thing. What 

this twuld seem to be indicating in a parethantical way is that two 

objects which are to be judged for identity through time should have a 

certain identity of form which is related to their structure. 

Functional genidentity, as contrasted to material genidentity, 

meets only the first necessary criterion listed above, and is proper 

not only to material objects, but also to non-material physical 

entities such as particular quantities of kinetic energy. Reichenbach 

first suggests that a residual property'of functionally genidentical 

but indistinguishable particles according to the above criteria is 

that they are countable on masse, i.e. that it is possible to say how 

many there were at a given time; he then questions this for the realm 

of elementary particles.(2) 

(1) ibid p. 225 ff 
(2) ibid p. 262 ff 

9 
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While Reichenbach demonstrates the problems of the concept of 

material genidentity when this is applied to the elementary particles 

of quantum physics, many of these are equally applicable to any 

particle which ex hypothesi has no internal structure, is indivisible, 

and does not undergo qualitative change, i.e. to atoms in the classical 

senseo 

Such particles would meet only the criteria of continuity of 

change and spatial exclusion. The latter criterion, however, is not 

precisely met by most macroscopic physical objects, and it is quite 

conceivable even without involving quantum physics that it should not 

hold for any objects whatsoever. The ultimate constituents of material 

objects might turn out to be interpenetrable. This would not prevent 

an atomic interpretation of a kind unless as is the case with gases and 

fluids the interpenetration of distinct objects implied a loss of their 

distinctness. Here we can observe that for wave-particles the 

principle of superposition both denies the necessity of spatial 

exclusion and guarantees the distinctness of those waves which are 

superimposed, because the resultant wave can be analysed into its 

components. 

This leads us to entertain a general principle of which the 

principle of spatial exclusion is a particular case. This principle 

is to the effect that any object which remains identical through time 

maintains its form integrally, and is clearly closely related to the 

requirements for relationships between parts that Reichenbach imposes 

on genidentity. The latter indeed can, like spatial exclusion, be 

regarded as a particular case of the former general principle. 

Not all functionally genidentical objects would meet the criterion 

of integrity of form, in particular quantities of energy regarded as 

objects would not, because no form can be attributed to them. Such 

objects, however, are derivative objects, in the sense that they must 

be defined either in relation to a material physical system, or in 

relation to the properties of wave systems. That is, energy is always 

the energy of something, though this need not be a material physical 

object. Integrity of structure or form does, however, characterise a 

much wider range of physical objects than material ones. Indeed it 

would seem that even in classical physics waves under certain 
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circumstances can behave as particles. These are called solitons, and 

are waves that do not disperse or dissipate but retain their size and 

shape indefinitely.(l) 

Let us return now to the interpretation of continuity of change. 

It has become clear that the criteria for genidentity Reichenbach uses 

are closely related to considerations of the existence of definitive 

relations bett"een parts of the objects, i.e. to fomal aspects of its 

structure. We can, therefore, distinguish between properties an 

object has in virtue of its structure and properties it has in virtue 

of other considerations such as its relations to other objects. We 

can call the former characteristic properties of the object. These 

will include many properties other than the definitive relationships 

bett>~een parts which the genidentical object has. The minor differences 

in t>~eight, scratches, colouration etc. of very similar billiard balls 

are examples. We can then define continuity of change as the contin­

uity relative to changes in the spatia-temporal parameters of the 

characteristic properties of the object. This is not to say that 

these will all persist indefinitely, hot>~ever if some cease to hold 

then we t>~ould not call the resulting object the same object as before. 

\Ve can now, still using Reichenbach's terminology, define a sense 

of genidentity which meets the following conditions: 

a. continuity of change in the structural elements of the 

object 

b. integrity of structure of the object 

c. countability of groups of the object-kind. 

One thing we observe about these criteria is that despite the 

kinds of objects, material or othen"ise·, to which they may be applied, 

they are all defined relative to spatia-temporal parameters. That is: 

continuity of change is continuity relative to changes in its spatial 

and temporal location; integrity of structure is similarly relative; 

and countability is of the number of objects in a given space at a 

(1) 'Solit ons' by Claudio Rebbi, Scientific American, 
February 1979, p. 76 
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given time. The basic tests of genidentity occur, as one would expect 

from the definition of genidentity as a relation holding between the 

causally related elements of a series of events, in the context of 

spatia-temporal contiguity. 

We can now consider whether it is possible to define the above set 

of criteria for genidentity relative to a different set of parameters. 

There is no intrinsic reason why this should not be possible, for 

there are other quantifiable physical parameters, both objective and 

subjective, which might be used for this purpose. Contiguity would 

then be between events having closely similar 'positions' in a qualit­

ative matrix, in the sense that one could since the parameters would be 

quantifiable define an n-tuple of real numbers specifying a given state 

of each of the in chosen parameters, and then define increasing 

contiguity as the approach of the n-tuples associated with two objects 

towards identity in the same manner as is done in a topology with a 

specified distance function. 

lfhether such a qualitative rather than positional locative system 

can be carried through as the parametric system for the conditions of 

genidentity depends on whether it is possible to make a qualitative 

distinction equivalent to the spatia-temporal one that one can draw 

between the spatia-temporal arrangement of the parts of a thing, and 

the spatia-temporal position of a thing (and its parts) relative to 

other things, in that the former can in principle hold without change 

despite variations in the latter. It is necessary to demand this in 

order that we can specify the structure of the object independently of 

its place in the locative system. 

There is such an equivalent distinction, because parts in this 

context will be qualitative parts, and the same structural relation­

ships can hold between elements at different parts of a qualitative 

range, as for example the same melody can be raised or lowered in 

pitch.(l) Clearly, however, we cannot interpret this in terms of 

material genidentity, where the ultimate elements would be unchanged 

in character through time. 

(1) Olaf Stapledon in his novel Star Maker, Penguin, 1972, p. 236 ff 
draws the picture of a 'musical' space particularly well 
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We can conclude, therefore, that it is possible to establish a 

sense of genidentity which works according to oth.er parameters than 

the spatia-temporal. We have, however, neglected the primary role of 

causation in the definition of the relation of genidentity. Before we 

turn to that, let us review what we wish to achieve with the apparatus 

we have established. 

The driving idea is that we want to be able to say that events can 

form a continuous sequence, in particular the history of an individual 

person or object, even though that sequence of events be spatia­

temporally discontinuous. The first step in this direction was the 

observation that the structural criterion for reidentification 

provides a criterion for identity through time of material physical 

objects which can under favourable circumstances be sufficient, and 

which is tolerant of spatia-temporal discontinuities. This criterion, 

hot.;ever, is usually derivative from criteria which do require such 

continuity, and furthermore it does not as such provide any basis for 

asserting the kind of continuity through a space-time 'jump' that we 

would '"ish to assert in order to maintain the possibility that a time 

or space traveller might make use of such 'jumps' while maintaining 

a personal and immediate environmental continuity of history. The 

qualitative version of the criteria for genidentity will allow us to 

do this in the following way. 

These criteria are tolerant of spatia-temporal discontinuity, 

although they do not demand it. That is, neighbouring points in the 

qualitative matrix need not necessarily be spatia-temporal neighbours. 

However, by the requirement for continuity of change, which as we saw 

need apply only to those properties characteristic of the object, all 

such properties must vary continuously relative to variations in the 

qualitative matrix. Thus we look for structural identity in th.e 

context of events contiguous in the qualitative matrix.(l) 

(l) This fits well with the supposition in novels such as many by 
Heinlein that a ship which 'jumps' through space can only do so 
under certain very specific physical conditions, and will also 
reemerge in a particular place under very specific conditions. 
The nature of these conditions determines where the jump will 
be from and where to. 
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We do not yet, however, have any grounds for taking anything in the 

sequence of events so qualitatively and structurally related as 

corresponding to the history of an object, as the temporal dimension 

corresponds ordinarily to the history of objects, let alone anything 

corresponding to the evolutionary sense associated with the temporal 

dimension. For standard genidentity this connection of time with 

the history and evolutionary sense of an object is given by the 

properties of the causal relation between events. It is these that 

give character to time over and above its function as a purely 

locative parameter in the spatia-temporal complex. 

Causation and Physical Laws 

In considering the role of causation in the sort of philosophy 

of space and time propounded by Reichenbach and Grunbaum, we must 

first off locate the idea of cause in that philosophy. 

Causation in this philosophy is apparently to be located as an 

aspect of the functional relationships reported by physical laws. 

Not all physical laws assert a directed cause-effect relation, though 

they always assert a causal connection. Two events A & B are causally 

connected if A is a cause of B, B is a cause of A, or there exists an 

event C which is a cause of A and of B.(l) Boyle's law for perfect 

gasses, the law of conservation of energy and Ohm's law for electric 

circuits are the examples Reichenbach gives of laws of this symmetric 

kind. He continues: 

'When we wish to find a directed cause-effect relation, we have 
to look for other kinds of laws .. ,.We have to look for laws that 
describe physical processes, and do not merely lay down causal 
connections. Such laws exist. They can be grouped into two 
kinds: the first kind consists of laws describing mechanical 
processes; the second, of laws describing thermodynamical processes. 
The difference between these two kinds of processes is well known: 
mechanical processes are reversible, whereas thermodynamical 
processes, apart from certain exceptions, are irreversible.'(Z) 

(1) DT p. 29 
(2) PPST p. 189 and p. 193 
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As an aside we note at this. s.tage that genidentity, the concept 

in which we are primarily interested, is considered by Reichenbach to 

be derivative from causal order, according to the conditions outlined 

in the previous section~ Grunbaum, who presents a very similar overall 

program for the reduction of temporal to causal order to that of 

Reichenbach in 'The Direction of Time', takes the genidentity exhibited 

by material physical objects as a primitive concept, and treats 

genidentically connected events as the primary exemplar of a primitive 

symmetrical causal relation (k- connectedness).(l) It would seem, 

therefore, that genidentity is introducible at an early stage in the 

development of the concepts of causal order. 

How are physical laws which do assert causal order to be 

distinguished from those that do not? Though Reichenbach does not 

explicitly say so, it would appear from the quote given above that he 

intends those that contain a reference to the temporal parameter, 

this being characteristic of those laws which describe physical 

processes, to provide the necessary distinction. We can summarise 

Reichenbach's causal story thus: 

a) all physical laws formulate the causal connectedness of 

events. 

b) all physical lmvs formulating physical processes (i.e. those 

which refer to the temporal parameter) formulate the causal 

ordering of events. 

c) all physical laws formulating irreversible physical 

processes formulate the causal direction (as well as order) 

of events. 

The use of physical processes in this prefential way presupposes 

that in the laws which describe them time is an independent variable. 

This independence is the distinguishing feature of such laws, the 

symmetric laws (such as Boyle's or Ohm's) do not permit an inference of 

which variables are dependent and which are independent. That time is 

an independent variable is, however, a presupposition, a point which 

will be useful later. 

(1) PPST p. 189 and p. 193 



16 

The free inference of causal relations from functional relations 

expressed by physical laws is somewhat disturbing. It is true that 

all physical laws formulate a causal_connection between events? It is 

true that all physical processes exhibit the causal ordering of 

events? I have argued against these in Chapter 2 of my thesis, and I 

would like to approach the matter from a somewhat different angle here. 

Tq argue against the immediate inference from true functional 

relations to causal connectedness is to argue against a specific 

version of the tradition deriving from Hume that 'we have no other 

notion of cause and effect, but that of certain objects which have 

been always conjoined together, and which in all past instances have 

been found inseparable' .(1) Causation here is characterised by 

contiguity, succession and constant conjunction. 

I would assert that even if we accept these conditions as 

necessary for causal connection, they are demonstrably not sufficient. 

I argued in Chapter 2 of my thesis that there are law governed 

regularities dependent on the time variable to which there does not 

seem to be sense in attributing causal relation unless all this means 

is that the relevant series of events in fact displays the regularity 

it does. I cited as examples the persistence of a thing through time, 

apparent qualities that a thing has only in relation to a given 

reference frame, and spatia-temporal continuity. 

I do not intend to address these particular matters here, but 

will rather examine the foundation of Reichenbach's, and as I understand 

it Grunbaum's also, conception of causation as being rooted in the 

functional relationships characteristic of theoretical physics. 

I would observe that this conception has an intimate connection 

with the concept of genidentity as is shown by the following argument. 

The reason for requiring that genidentity should be a kind of 

causal relation is that if it were not then a sequence of events which 

(1) A Treatise of Human Nature Vol. 1, Book 1, Part III, Section VI 
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met the Reichenbachian conditions outlined in the last section could 

be genidentical even though its events could each be demonstrated to 

be caused by some event external to the series. The difficulty 

involved can be seen by considering a finite causally connected series 

of events (A1 .•• A ..•. A ). Each A. may be such as to cause an event 
1 n 1 

B .• 
l 

There would then be a causally unconnected series (B
1 
.•• Bn) which 

could conceivably (apart from the property of having the denseness of 

the real continuum which we have only omitted for simplicity and 

which as Grunbaum argues can always be reintroduced(l)) meet the kind 

of regularity criteria required for genidentity. 

Concluding that any genidentical sequence should be a causal 

chain is, however, not directly warranted by this consideration. The 

immediately warranted conclusion is that the events of a genidentical 

sequence should not be effects of external causes in the manner 

indicated. But how would one tell the difference between a set of 

events which displayed the relevant regularities, which was not the 

result of external causes, and which did not form a causal chain, 

and an otherwise similar set which di~ form a causal chain? 

Perhaps one ought to conclude that there is no difference. This 

would commit us to saying that in the absence of externally operative 

causes the events of any spatia-temporally continuous set of events 

displaying regularity form a causal chain. The plausibility of 

regarding a genidentical set of events as necessarily causally 

related depends therefore on the plausibility of this hypothesis, 

which is a reformulation of the Humean characterisation of causation. 

In order to develop the apparatus necessary to make the relevant 

distinction, let us turn to a closer examination of the form of 

physical laws. I shall follow Nagel's classification in this(2), who 

distinguishes four major kinds of law in the physical and other 

sciences: 

(1) PST Chapter 7, cf p. 179-80 and p. 208 where Grunbaum 
specifically alludes to this. 

(2) Ernest Nagel The Structure of Science, Routledge & Kegan Paul 
London, 1961, p. 75H 



a) a basic and pervasive type of law, which is involved in 

the assumption that there are 'natural kinds' or 

'substances'. Laws of this type assert that there is an 

invariable concomitance of determinate properties in every 

object that is of a certain kind. This type of law clearly 

does not assert causal connectness of properties. 

b) a type of law which asserts an invariable sequential order 

of dependence amongst events or properties. There are two 

subtypes; causal laws and developmental or historical laws. 

c) a type of law, common in the biological and social sciences 

as well as in physics, which asserts invariable statistical 

(or probabilistic) relations between events or properties. 

Such laws are not causal, though they are not incompatible 

with a causal account of the events they formulate. 

d) a type of law characteristic of modern physical science, 

which asserts a relation of functional dependence (in the 

mathematical sense of function) between two or more variable 

magnitudes associated with stated properties or processes. 

There are two subtypes, corresponding to Reichenbach's 

distinction bet\veen laws of causal connectedness and laws 
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of physical process. The former state an interdependence 

between magnitudes such that a variation in one of them is 

concurrent with variations in the other. The latter consists 

of numerical laws asserting in what manner a magnitude 

varies with time, and more generally how a change in 

magnitude per unit time is related to other magnitudes. 

All these types of law are present in the physical sciences, and 

none of them is incompatible with an underlying causal explanation. 

This does not imply, however, that all scientific laws, or laws of 

physics in particular can be grounded in causal laws. The situation 

could be rather similar to that of axiomatic systems in logic, where 

at least one statement must be not deducible in the system (i.e. the 

axioms), but it may be a matter of choice which statements these 

are. I believe that the situation is in fact like this. 

The first type of law of natural kinds and the second subtype 

of the second type of law - developmental or historical - are of 

particular interest here. The former specifies a kind of thing and 
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the concomitant, i.e. simultaneous,, properties that it has. The latter 

als.o specifies a kind of thing, but in addition rather specifies the 

sequential properties that the thing has. A developmental or histori­

cal law can therefore be regarded as a temporal analogue of a law of 

natural kinds, specifying certain sets of events and properties 

invariably associated with them or subsets of them. 

Every physical law of the fourth type - i.e. functional dependence 

presupposes laws of this type, which specify the sorts of entities, 

quantities and parameters with which it is concerned. That is, every 

physical law of functional dependence is formulated relative to a 

physical system whose structural features are already given. This is 

not, of course, to say that such features are not arrived at empiri­

cally or cannot be disproven, but relative to workings of the system 

they are not empirical but prescriptive. I am here but touching on a 

large problem in the methodology of the sciences about the relation 

bet<Jeen theory and empirical investigation, but this will suffice to 

indicate what I '"ish to say. Laws of natural kinds (including 

developmental or historical laws) are appropriate to the specification 

of structural features of a physical system, and to the reidentification 

of that system. 

A similar conclusion follows from a consideration of the circum­

stances under which causal laws can fail. A chemical reaction may fail 

to occur not only because the specified conditions for it to occur 

were not met, but because of external interferences - the solution may 

become contaminated, for example. General causal laws are always 

predicated on the proviso that there is no such interference from 

outside, i.e. they hold in an identified system (physical or chemical 

etc.). 

As briefly indicated above, the physical system within which 

physical laws hold must meet conditions sufficient for its identifi­

cation and reidentification. It must persist through time. The 

states of the system are, in other words, genidentically related. 

Given a real system of a kind in which one is interested, one 

would look for causes for a given event in two areas. First, one 

would look to determining the prior condition of the system, and 



20 

second one would look to working Q.ut the implications for the actual 

system that follow from the assumption of its being of a certain kind. 

These would inter alia fom a class.ificatory system for the events of 

the history of the system. Now certain inferences will normally be 

possible from those aspects of the structure of the system which embody 

developmental laws. For example, the principle that an event does 

not have zero duration is a normal structural one for most physical 

systems. These inferences will concern what kinds of events must 

exist at other places and times given a certain event, and how these 

must be related. If these inferences do not hold true in the real 

system, then this is grounds not for saying that other factors inter­

vened, but that the system is not of the kind that it was supposed to 

be. It is within the context of such inferences holding good that the 

empirical laws of the system are established. 

1m's •vhich refer to the system in this way I shall call laws of 

structural relation. They can be causal in the Humean sense because 

the events they relate may meet the conditions of contiguity, succession 

and constant conjunction. They must, however, be distinguished from 

those we more readily call causal, namely those which refer to the 

actual history and interactions of the system. 

Laws of structural relation do not as such_ necessarily discriminate 

which of the events they imply belong to an events history and which to 

its future. The grounds for this distinction will be discussed in 

the next section. Before proceeding with that let us apply the results 

of the above discussion to the concept of genidentity. 

The problem was whether genidentity should be regarded as 

intrinsically a causal relation, in the·context of developing a 

criterion of identity through time which was tolerant of spatia­

temporal discontinuities. If the criteria for regarding a series of 

events as the history of a single individual necessarily included that 

those events formed a causal chain, then the qualitative version of the 

Reichenbachian conditions for genidentity could not guarantee this 

individuality unless the events it connected were causally connected 

and therefore spatia-temporally continuous. 



21 

Now genidentity follows principally from laws of structural 

relation. The fact that an object persists through time can be con­

cluded from its existence at a single moment, provided that it is the 

sort of thing that the system identifies as persistent. It cannot be 

inferred precisely how long it has or will persist, nor exactly where 

it will be, although standardly it will be possible to infer that the 

path the object takes during its existence will be continuous. The 

materially genidentical chain of events associated with an event of the 

right kind is discovered by assuming that such a chain exists (this 

assumption being warranted by the continuity rules associated with the 

system) and then searching the spatia-temporal neighbourhood of the 

event for a chain of events of a similar kind which includes it and 

which meets the relevant criteria for genidentity associated with an 

event of that kind, these criteria including the absence of any other 

chain the events of which are causes of the events of the chain under 

consideration. (This latter criterion is not necessary if the 

genidentity in question is functional.) There is no need to establish 

that the events of the series are causally rather than merely develop­

mentally or historically related. 

He can further observe that the structural relations on which the 

genidentity of a series of events is based go hand in hand with the 

genidentity of the states of the physical system within which the 

individual whose states are genidentically related is located. This is 

because characteristic features which make the system the kind of 

system it is must persist if the system persists. 

Now as we discussed in the previous section in ordinary sorts of 

physical system in which genidentity is defined the structural relations 

underlying genidentity are defined in relation to spatia-temporal 

parameters. Thus if we wish to carry through the program of definition 

of sufficient conditions for identity through time of an individual 

according to qualitative parameters, we must also do this for the 

physical system within which the individual is located. 
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The History of Objects 

I have sho'on in the last section that the description of relations 

between events as being causal in nature on the basis of physical laws 

is a complex matter which cannot be straightforwardly reduced to the 

holding of functional temporal relations between the elements of sets 

of events and the properties of those events, because those of such 

relations which are identified as causal depends on the characteristics 

of the appropriate physical system. I argued in particular that 

genidentity is not itself a causal relation, even though it occurs in 

a context of causal relations, in the sense that it does not hold in 

virtue of any prior state of the system in which genidentically 

related events occur, though it does hold in virtue of structural 

characteristics of the physical system in which such events occur, and 

though the existence of the chain does hold in virtue of states of the 

system earlier than the beginning of the genidentical chain. 

I based this argument on the idea that physical systems can have 

developmental laws as well as laws of natural kinds, and that neither 

of these need of necessity be accounted for in terms of a two place 

causal relation between different temporal states of the system. I 

pointed out further that if one takes a world picture in which evento 

are located in a spatia-temporal framework, then no distinction can be 

made for such a system between laws of natural kinds and laws of 

development, because the distinction between these depends entirely on 

a distinction of laws which relate properties which hold at distinct 

times for objects. In the event language appropriate to the world 

picture described, both these kinds of law would correspond to laws 

of natural kinds, only these would be laws for events, not objects. 

In order to complete the picture we need to develop for such an 

event language an equivalent of the distinction between the structural 

features of a physical system and its boundary conditions, i.e. those 

terminal conditions (initial or final) including both the distribution 

of objects and their laws of behaviour which are not determined by the 

structural features of system. 

This distinction is based on the idea that systems of a specified 

kind have necessary features which leave open many parameters (some 

specifically defined as such, others not) allowing of many possible 
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actualisations of a system of that kind. 

The system formed by events in space-time will be similar. It 

will have certain necessary features depending upon what kind of 

system it is, and will specify some, and leave unspecified other, 

parameters of variation, so that a great many possible instantiations 

of the same kind of system will be possible. On this level if there 

were to be a question for events equivalent to that of the reidentifi­

cation of objects, it would be of the reidentification of the same 

event in different possible event systems. 

These considerations make it clear that the necessary features of 

an event system have only an indirect bearing on those for an object 

system because the former are related to the sorts of patterns of 

events there can be in different possible event systems. They may, 

hmvever, have a bearing on the features of the causal relation, \Vhich 

is a relation between events. Clearly what features of this relation 

are necessary will be relative to what kind of event system is chosen. 

If, however, the causal relation is to be reidentifiable in all event 

systems, some features of it must be necessary to all. 

\Ve know that the causal relation only exists between two events 

when in the relevant system each is a necessary and sufficient 

condition for the occurrence of the other, as characteristically expre­

ssed in the form of a law of physical process, i.e. a law which is a 

continuous function of the temporal parameter. It does not always 

exist then, however, because it is necessary to distinguish laws 

which describe a causally related process and those which describe 

byproducts of it. For example the state of a water wave at any 

moment is not the cause of its state at the next, rather the causal 

process is that of the relative motion of water molecules under the 

forces which govern them, and the state of the wave at any moment is 

a byproduct of the state of motion of the water molecules at that time. 

Similarly when a knife cuts through butter the increasing separation 

of the parts follows a continuous law, but the relation is not a 

causal one, the separation at each stage being caused by the motion of 

the knife. Clearly whether a relation following a law which obeys 

the relevant sorts of continuity is taken as causal in character 

depends on the character of the system one is working within, and in 



particular on what its ultimate constituents are taken to be. 

(As a note, the belief that any sense of causal relation belongs 

irreducibly to the world implies a belief in an irreducible system to 

which all others can be reduced.) 
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We can, then, isolate causal relations to relations between events 

which are not reducible to other relations between events, this being 

relative to a system and the irreducible constituents it presupposes, 

and which are expressed as continuous functions of the temporal 

parameter. Genidentity is a relation which meets these criteria. 

There is however a stronger sense in which events can be said 

to be causally related, and that is when the relation which is said to 

be causal in character holds in virtue not of the character of the 

system but of a specific state of the system or part of it. As I have 

already argued, genidentity is not a relation of this kind. 

This sense of causal relation is, however, quite possibly 

symmetrical, in the sense that events of precisely the same kind may 

appear in both the x and y positions of an Rxy relation which is by 

the above criteria causal. In order to give what Reichenbach calls a 

direction to time (what Grunbaum calls its anisotopy) it is necessary 

to associate with these causal relations and with genidentical chains 

at least one asymmetric relation expressed by a continuous function of 

the temporal parameter which is monotonic in character(l), and which 

is sufficiently pervasive to provide a directional ordering for all 

events (at least in a given system). 

These considerations of causal relation together with those 

discussed earlier for genidentity suffice to identify the history of 

an object at a given time. This is done by associating all those 

(1) It may of course be doubted whether on the cosmological scale 
there is any such function. Doctor Hinckfuss argues persuasively 
in The Existence of Space & Time that thermodynamic considerations 
or considerations of the improbability of coherent convergent 
processes without a common cause do not provide adequate grounds 
for such a function (these being the candidates suggested by 
Reichenbach, Grunbaum and others). 
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events which are causally related to given events an object participates 

in at a given time into a pattern or net, using the princiPle of 

transitivity proper to that relation. Those portions of the net which 

are associated with a certain quality of the asymmetrical relation 

(similarity of sign of the difference between the value of the relevant 

monotonic function at the time of the given event) will be identified 

as belonging to the history of the object at that time. The entire 

history of the object at a given time will be the integration of all 

those nets thus defined relative to all the events which are 

genidentical to the given event and for which the relevant asymmetrical 

condition holds. 

Qualitative Parameters and Structural Outcome 

We observed in connection with the idea of genidentity that 

formally speaking the same relation could be defined as relative to 

other parameters than the spatia-temporal. When we examine the synopsis 

of the programme for the causal foundation of historical order given 

above (reserving 'temporal' as an adjective for that ordering 

exhibited by the temporal parameter, namely that of the real line), we 

see that it also can in form be defined relative to other parameters 

than the spatia-temporal (especially the temporal in this case). 

The various stages in the development of the theory of causal 

order were based on the concept of physical processes, where these 

were expressed by physical laws which were continuous functions of the 

temporal parameter. The elaboration of the theory was entirely within 

those bounds. Excluding any terms which to use Doctor Nerlich's phrase 

may be in this connection 'special pleaders' in that they presuppose 

the temporal parameter in their definition (the idea of 'physical 

process' may be one such), it is quite clear that there can be (and 

are) physical laws which are not expressed in terms of temporal or 

necessarily even spatial parameters. It is therefore quite possible 

in principle to define the same formal structure relative to other 

parameters than the spatia-temporal. 

If we can do this then we can relative to those parameters 

define objects (through the generalisation of genidentity outlined 

before), causal relations and histories of objects. The question then 



arises as to what the relative status of a world picture based on 

qualitative parameters would be compared with the ordinary one. 
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It might be objected, for example, that we expect other parameters 

to be functional in space-time, but not vice-versa. Two points can be 

raised here. Firstly, the principle of superposition might be argued 

to provide a counter example. Secondly, an individual parameter 

amongst the spatia-temporal group is in no better position in this 

respect than an individual qualitative parameter. The location of 

events in space and time may turn out to be on the whole or everywhere 

functional relative to the n-tuples of a particular set of related 

qualitative parameters. This would not, however, necessarily imply 

that these locations were a continuous function of variations in such 

n-tuples. 

Wnether such an alternative parametrical systemisation of the 

events which make up the world (if it is in practice possible), were 

to be more then an elaborate artifice for redescribing the world would 

depend on whether the objects which were genidentical in such a scheme 

bore any relation to those which were genidentical in the spatia­

temporal scheme. The questions involved here are complex, but I would 

suggest that they at least could, for the following reasono 

A primary feature of events that are genidentical was identified 

earlier as the integrity of form of the relevant object through time, 

together with the persistence of certain characteristics. It was 

pointed out that at least the most important of these referred to the 

relative arrangement of parts and characteristics, and not to the 

position of the object in the locative framework of space and time. 

Furthermore, the features by which genidentity is defined do not 

necessarily refer to all features the object has at a given time and 

place. It would seem quite possible, therefore, that precisely the 

same features should be relevant to the determination of genidentity 

in both a qualitative and spatia-temporal frame. It would therefore 

seem further possible, and perhaps then to be expected, that on the 

whole spatia-temporal continuity implied continuity relative to the 

qualitative frame and vice versa. 
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If there were such a large scale conformity of parametric frames, 

but this was not complete, so that some object continuous according to 

the qualitative frame were to correspond to a series of disconnected 

objects in the spatia-temporal frame the history of each of which 

corresponded to a portion of the history of the object in the 

qualitative frame, this would provide good reason to suppose that the 

series of objects were really disconnected stages of the same object. 

He would therefore have systematic grounds, based on a generalis­

ation of the concept of genidentity and related concepts, for accepting 

that the structural principle of reidentification of objects through 

time could genuinely allow the discontinuity of objects through time, 

rather than merely be a principle derivative ultimately from that of 

the spatia-temporal continuity of objects and the tendency of their 

characteristics to persist. 



CONCLUSION 

In the body of my thesis I argued for the concept of structural 

outcome, being the idea that the state of an object at a given time 

has definite implications for its states at immediately surrounding 

times, so that if an object were abruptly to cease to exist, and an 

object with the consequential states were later abruptly to appear, 

these two could be connected as one being the structural outcome of 

the other. 
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The problem with such a notion is that it has no basis in the 

features of the cluster of concepts surrounding identity through time, 

these being referred to spatia-temporal parameters. In particular, 

the criteria by which events are located as the history of a single 

object are all ultimately based on continuity according to those 

parameters. 

The above discussion shows that a formal system can be developed 

on the basis of other parameters which will allow sense to be made of 

the identification of spatia-temporally discontinuous series of events 

as forming the history of the one individual. 

In conclusion I >muld like to raise an interesting question which 

occurs naturally on the basis of that discussion. Suppose that there 

were an alternative locative system, based on qualitative parameters, 

to the normal spatia-temporal one. Would there be any grounds for 

claiming that one system rather than the other was more fundamental? 

General Relativity Theory has already postulated that the character of 

the spatia-temporal framework cannot be considered to be independent of 

what it locates. Nevertheless, space and time have remained as the 

locative parameters for events. Do they have some privilege in this 

regard, or are they unique in this respect merely because we do not 

know of or have not developed a system for any other parameters which 

would perform a similar function? 
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APPENDIX TO CHAPTER 6 

CAUSATION AND TIME TRAVEL 

Chapter Six concluded with the identification of a problem that 

time travel brings up concerning the ways in which it is possible to 

acquire information. This is that if closed causal loops are possible, 

then information and theories about the world can become available to 

people without that information ever having been discovered, or the 

theory ever having been worked out. 

This appendix follows up the question of this possibility in 

greater depth. It particularly addresses Professor Nerlich's suggestion 

that aberrant modes of information acquisition cannot occur around 

causal loops because if they did this would involve properties which 

are monotonic functions of time being required to so vary around a 

closed loop. 

Now the recording of information is the creation of a more or less 

permanent trace in a given medium of events which have occurred. The 

connection may be relatively direct, as in the case of photography or 

sound recording, or very indirect, as in the transcription of a 

symbolic record which has itself been transcribed. In the former case 

it is plausible to say that the events are the cause of the record. 

In the latter case we do not so readily admit this, because the acts 

of writing and transcribing a record of events are voluntary human 

actions, and there is no inevitable result such as one is inclined to 

ascribe to the case of photography. Even so the original events and 

their ultimate record are connected by causally related complexes of 

events in the evolution of the larger system to which the events, the 

record and the media and instruments of recording belong. 

The concern with time travel is that it allows sequences of 

events which correspond to the continued existence of a trace without 

there ever being an event or complex of events which causes that trace. 

Thus as described above a time traveller could hand a book to his 

younger self, who keeps it only to hand it over leading to the 

possibility of human kind acquiring bodies of information and therefore 

knowledge which no one, human or otherwise has developed. 



This possibility is not unique to time travel. One could for 

example for a time stretching infinitely into the past postulate that 
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a similar kind of book has always existed. Or if one postulates that 

the features of the world are chance combinations of basic elements, 

then such a book could arise by chance, albeit a very slim chance 

indeed. The possibility of such a book raised by the idea of time 

travel differs from the former in that it implies that the information 

and the book would only exist after a certain point of time in the 

normal time frame; it also differs from the latter in that its existence 

is not (apparently) governed by the laws of chance. Another differ­

entiating feature about the time travel case is that it allows the 

possibility that such information could exist as the result of human 

agency, as for example when a time traveller copies a notebook which he 

then destroys, this notebook turning out to have been the very one 

into which he copied the information. The difficulty all three versions 

introduce is the same, in that they all allow aberrant ways by which 

humans could gain knowledge. 

To this extent the causal loops implied by time travel pose but a 

particular case of a more general problem, and if there is a true 

principle which shows that any such possibility of aberrant information 

acquisition must be excluded then this will apply in any theory of 

time and only as one consequence would it preclude the kind of causal 

loops under discussion. However if an investigation of the conditions 

that would have to appertain in systems containing causal loops were to 

show that such aberrant cases could not arise as a byproduct of such 

loops, then the reasons for this may have significant implications for 

what principle would exclude similar cases in other theories of time. 

Unfortunately this investigation does not provide such a result. 

In what follows I examine what is involved in the idea that a 

closed causal loop must be self contradictory if it has an indicator 

of time direction because this would require a monotonically varying 

function to so vary around a closed loop; as Professor Nerlich puts 

it 'something essentially equivalent to the quite naive idea of a 

closed spatial curve which is everywhere redder as we follow it in a 

clockwise direction'. 
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My aim will principally be to show that there is nothing about 

the nature of causal loops or the indicators of time direction which 

there might be for them that precludes the kind of information 

acquisition which I have identified in Chapter 6 and here. In the 

second part I will also work towards indicating where problems with the 

concept of such causal loops might lie. 
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The Internal Consistency of Causal Loops in Time Travel Stories 

A useful beginning point as indicated by Professor Nerlich is the 

kind of time travel story told by Godel and commented on by Einstein(l). 

Godel gives a qualitative description of what a time traveller's 

journey would involve, supported by a set of field equations for 

General Relativity within which, he claims, time travel is possible. 

To digress for a moment, it appears that Godel may have been 

mistaken about his field equations, for Chandrasekhar has demonstrated 

that interpreted as geodesics they do not lead to the consequences 

he thought but only to world lines all of which terminate in the 

future. This is apparently a matter of some dispute. Nevertheless, it 

would appear that other appropriate cosmological models can be 

constructed.(2) The details do not matter, because what is of primary 

interest is a certain sort of topological structure in time, not the 

definitions of a metric "'hich might generate such a topology. 

A simple example of such a topology is given by Reichenbach: 

Mathematically speaking, it is possible to conceive a world in 
which the special theory of relativity applies in infinitesimal 
domains tvithout exception, yet in which causal chains may be 
closed in the world as a whole. 

s 

Fig. A two-dimensional world, without singularities containing 
closed time-lines. 

(1) See Chapter 1 pp. 10-13 
(2) The Nature of Time (NT), ed. T. Gold & D.L. Schumacher, 

Cornell University Press, Ithaca, N.Y. 1967. pp. 68-70; 
also Philosophical Problems of Space & Time (PPST), A. Grunbaum, 
Alfred A. Knopf, New York, 1963. pp. 201-202, footnotes; 'On Some 
Alleged Paradoxes of Time Travel', P. Hon;ich, 
The Journal of Philosophy, 1972, p. 432, footnotes 
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To understand this result let us consider a graphical represent­
ation of a two-dimensional world, with one space and one time 
co-ordinate, drawn on the surface of a cylinder (fig.). The time 
co-ordinate corresponds to a line encircling the cylinder, while 
the space co-ordinate corresponds to a line going to infinity in 
both directions, parallel to the axis of the cylinder. Such a 
manifold has no curvature and satisfies the special theory of 
relativity in every respect in finite cut-out regions. Only as 
a whole has it the peculiarity that time lines may be closed. 

A light signal L will travel like a spiral to infinity, yet it 
may be reflected (at S) so as to return to its starting point. 

This simple model demonstrates strictly that closed timelike 
world lines can exist in a world in '"hich the special theory of 
relativity holds without singularities.(l) 

lVhile this example demonstrates and justifies in terms of general 

relativity theory the essential topological structure of time travel, 

it does not provide a picture of how a time travelling object might be 

related to its environment because it involves only particles 

restricted to a single spatial dimension. For the wider picture, 

Reichenbach uses a similar but four-dimensional example of a man who 

meets his former self. I will present this example later.(2) 

It is clear from the above example, as it is also clear from the 

Godel cosmological model that what is intended is that only some world 

lines (causal chains) would be closed. Indeed, Reichenbach assumes 

just this.(3) Furthermore, this thesis is fundamental to Godel's 

attack using this time travel story on the idea of an absolute time 

which lapses. For if causal closure were to apply only to the world as 

a whole, the idea of a universe-wide 'present' could still be applic­

able, and the issue would concern rather the interpretation of such a 

world as cyclicly recurrent or as having a closed time. This is the 

sort of example that Grunbaum discusses; using as his paradigm the 

circular motion of a particle alone in the universe.(4) Godel's point 

(1) The Philosophy of Space & Time (PST), H. Reichenbach, trans 
M. Reichenbach and J. Freund, Dover Publications, New York, 1958 
pp. 272-273 

(2) The Direction of Time (DT), H. Reichenbach, ed. M. Reichenbach, 
University of California Press, Berkeley and Los Angeles, 1956, 
p. 36-38. cf also PST p. 141-2 

(3) PST p. 141 
(4) PPST p. 197 



is that the existence in at least one cosmological model of both open 

and closed time lines implies that the conception of the universe as 

a whole as having the same causal sense and hence evolution through 

time must be regarded as a contingent matter.(l) 

Einstein's comments can be taken at first sight as applying 
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equally to either kind of temporal circle, for his concern is with 

conditions governing the legitimacy of inferring large scale topological 

features of space-time from local ones. What he emphasises is that 

'if ..• Band A are two, sufficiently neighbouring world points, 

which can be connected by a time-like line, then the assertion: "B is 

before A" makes physical sense'. He observes that if a series of such 

connected time-like lines were to be closed on itself, then the 

distinction 'earlier-later' is abandoned for world-points which lie far 

apart in a cosmological sense. 

He concludes his comments by noting, as Godel does, that it would 

be interesting to l<eigh whether closed time-like lines are to be 

excluded on physical grounds. 

There is however, an important conceptual difference between the 

two cases of closed time. For if we suppose, as Grunbaum does, a 

cosmically closed time, then we must conclude that 'it could not 

every<<here be locally serial with respect to "earlier than".' (2) 

I take this to mean that those sorts of events occurring in a universe 

in closed time which mark the direction of its evolution cannot 

consistently mark the same direction at every time. 

This can be seen as follows. A closed universe as described must 

be composed entirely of reversible processes, for if it contained 

irreversible ones then the events at the point of closure would be at 

both ends of the irreversible process, this corresponding to the idea 

of a circle getting always redder as one travels around it in a clock­

wise direction. In such a universe, therefore, all reversible processes 

(1) For Godel's comment here seep. 11 
(2) PPST p. 202 
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must at some stage reverse, if the universe is to return to its 

original state. Thus no one or any combination of these processes 

can provide an unambiguous indicator at every point of time of the 

local direction of time at that point because the points at which the 

processes reverse will be points where one standard of time order 

applies from the left and another from the right. This is also, I 

take it, essential to the point to which Professor Nerlich has drawn 

my attention. 

As Einstein similarly points out, if the directional sense of time 

can always be given locally by the connectibility of close world points 

by a time-like line (the transmission of a signal which is irreversible 

in the sense that it is associated with an irreversible increase in 

eutrophy) then closed time-like lines are impossible. The choice of a 

thermodynamical marker for time direction is here of topical rather 

than intrinsic significance, for the point would remain valid for any 

quantity which behaved monotonically with time. 

I do not think, however, that this point can be simply transferred 

to a partially temporally open, partially temporally closed universe, 

i.e. one where some world lines are closed, others are not. For a 

start, there is not necessarily any equivalent of a closed physical 

system returning to its original state. Take Reichenbach's example, 

which I quote: 

I 
Fig. A closed and an open world-line next to each other. 

If you were the individual of world line II, you would have 
the following experience. 

Some day you meet a man who claims that you are his earlier 
self. He can give you complete information about your 
present condition and might even tell you precisely what you 



are thinking. He also predicts your distant future, in which 
you will some day be in his position and meet your earlier 
self. Of course, you think the man insane, and walk on. 
Your companion on world-line I agrees with you. The stranger 
goes on his way with a knowing smile; you lose sight of him 
as well as of your companion on world-line I and forget about 
both of them. Years later, you meet a younger man whom you 
suddenly recognise as your earlier self. You tell him verbatim 
what the old man had told you. He doesn't believe you and 
thinks you are insane. This time you are the one that leaves 
with a knowing smile. You also see your former companion 
again, exactly as old as he was when you last saw him. 
However, he denies any acquaintance with you and agrees with 
your younger self that you must be insane. After this 
encounter, however, you walk along with him. Your younger 
self disappears from sight, and from then on you lead a 
normal life. (1) 
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One of the points of this story (the same one emphasised by Godel) 

is that because some events would each be associated with distinct 

causal chains having contrary senses, it would be impossible to regard 

the entire spatial universe as a single physical system, i.e. it 

cannot be regarded as a physical system whose state can be described 

as a function of a single temporal variable. 

Grunbaum' s reason for rejecting such a version of _closed time is 

interesting. He says: 

'It might be asked why we have been assuming that the structure of a 

closed time would have to be that of a knot-free circle rather than 

that given by the self-intersecting closed time line in the numeral 8. 

The reply is that the framework of our models of a closed time is 

deterministic and that the course of the phase curve representing a 

finite (closed) mechanical or other deterministic system is uniquely 

determined by any one of its phase points. '(2) By contrast, we remark 

that the closed time-like lines of interest in Reichenbach's story 

(and Godel's) have essentially the character of a self-intersecting 

line, rather than a circle (consequently it cannot be deterministic 

in Grunbaum's sense).(3) 

(1) PST p. 141-2 
(2) ?PST n.2~)3 
(3) cf. PST p. 140-1 
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It is quite clear, then, that these time travel stories (which 

correspond to those of fiction of a 'trip to the past') cannot be 

straightforwardly assimilated to the idea of a closed curve around 

which some quality increases, on the analogy of a closed spatial curve 

which gets redder as we follow it in a clochrise direction. The closed 

temporal curves appropriate to these stories are self-intersecting, not 

topologically equivalent to circles. 

It will be enlightening to approach this issue from a different 

angle. The difficulty according to Einstein with closed time-like lines 

is that eutrophy t,rould be required to increase around them. It must be 

pointed out, however, that eutrophy is a property belonging properly to 

physical systems, not objects (unless these happen, like the human 

body, to be physical systems), whereas the time-like line corresponds, 

properly not to a physical system but to the history of an object or a 

signal(for which the following points also hold true). Normally 

speaking the one can be naturally associated with the other, because 

the evolutionary sense of the object is that of the physical systems 

of which it is a part, and so a change in a quality of the system can 

mark the temporal sense of an object's history in the system. It is, 

however, precisely this association which is questioned by cosmological 

models like those of Godel or Reichenbach, because in them, by virtue 

of only some time-like lines being closed~ the evolutionary sense of an 

object cannot everywhere be identified with the evolutionary sense of 

the larger physical system within which it is located. This is, I think, 

why Einstein COThuented finally that the matter of closed time-like lines 

was yet to be settled by physical considerations. 

A further point is appropriate here. There is no conceptual 

reason why an object which is not itself a physical system should not 

remain completely changeless, and so fail to provide internally a 

function suitable for time ordering. This is indeed often supposed of 

certain elementary particles. (As an aside - this is the principal 

ground for objecting to the interpretation of electron/positron or 

other elementary particle interactions as possibly involving time 

travelling particles.(l) A similar point applies to cyclical changes 

(1) cf. eg. DT section 30 p. 262 which allows such an interpretation 
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in an object which do not degrade. There may then be, as Grunbaum 

argues for a closed cosmos(l), reason for a directed temporal ordering 

within certain segments of the cycle, but none for the whole because 

the changes in the object which constitute the cycle do not include the 

kind of monotonic function <vhich unambiguously provides a directed 

temporal ordering relative to every given time. 

These considerations lead us to conclude that we can generalise the 

point made above about Einstein's use of thermodynamic properties of a 

system to provide an 'arrow' for time. It is not necessary that two 

points in an object's history, whether they occur on a closed time-like 

line or not, should be associated with any internal process which would 

serve to provide a monotonic function suitable for ordering the states 

of the object between those two points in an unambiguous temporally 

directed sense. Indeed this is the main motivation for the introduction 

in the causal theory of time of methods of infering local time direction 

from the time sense attaching to larger ensembles, whether this is based 

on statistical or nomological co_nsiderations. This matter will arise in 

a later context~ 

Having said all this, and having emphasised that time-travel 

stories are based on the analogy of self-intersecting rather than 

circular spatial lines, I must observe that these stories do allow of 

subsidiary time-like lines which are, properly speaking, analogues to 

circular spatial lines. A simple example would be if the older man in 

Reichenbach's story were to give an object to the younger one, who then 

kept it until he later met his younger self. 

There is one matter I would like to deal with before I go on to 

discuss these causal circles and that is the possibility hinted at by 

Rindler (2) that it may never be necessary to regard any theoretical 

construct of a universe in General Relativity Theory as containing 

temporally closed lines, since there is always a possible interpretation 

available of that universe as temporally open. As I understand it, 

Rindler' s suggestion is that either there <vill always be techniques 

available for redescribing the geometry of world models which exhibit 

(1) PPST p. 197 £f 
(2) NT p. 70 
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temporal closure in such a fashion that this closure does not occur in 

the re-described geometry, or it would be possible to regard only a 

part of the world model as physically significant. If this were in 

truth always so then the fact that <,rorld models could be described 

which contained closed time-like lines would be physically meaningless. 

Grunbaum, following the pattern of proponents of the causal theory 

of time, would argue that definite restrictions must be placed on the 

possibility of such re-description, because as well as its metrical 

properties the topology of time must be derived from the empirical 

facts about causal relations between events, and in particular that 

events which are precisely similar in both their attributes and relations 

except for their spatial and/or temporal locations, must be identified. 

If this is so, then a direct physical sense can be given to the 

difference between closed and open time lines. However, this approach 

of Grunbaum has been severely criticised by Doctor Hinckfuss in a 

discussion on the possibility of the closure of time.(l) 

Grunbaum considers a simple deterministic closed physical system -

a single particle moving in a circular path without friction. He then 

argues that unless there is some reference to an external system, whether 

covertly or overtly, this system must be interpreted as temporally 

closed, rather than cyclic and open. He argues this from Leibniz's 

principle and on related verificationist grounds. Doctor Hinckfuss 

considers both of these arguments fraudulent. 

Grunbaum argues for the interpretation of the history of the 

particle in terms of temporal closure, saying, 'This conclusion rests on 

Leibniz's thesis that if two states of the world have precisely the 

same attributes, then we are not confronted by distinct stages at 

different times, but merely by two different names for the same state 

at the one time; and against the interpretation of this history in 

terms of periodic motion in an open time because this interpretation is 

illegitimate since a difference in identity is assumed among events 

for which their attributes and relations provide no basis whatsoever.(2) 

(1) The Existence of Space & Time, I. Hinckfuss, Clarendon Press, 
Oxford, 1975, p. 74-78 

(2) PPST p. 197 
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Doctor Hinckfuss emphasises quite correctly that if it is 

regarded as a tautology of logic, as it generally is in modern 

philosophy, Leibniz's law provides no support for this claim, because 

both the closed and the open interpretation will provide temporal 

relations which will respectively identify or differentiate the related 

world-states according to this law, and such relations cannot be 

excluded if the law is to remain tautologous. While chastising 

Grunbaum for such misusage of Leibniz's law he notes that it is fairly 

innocuous in context, and though he does not explicitly say why, it is 

interesting to follow this up. 

Leibniz's law is not always considered the logical tautology it 

is now conventionally understood to be. Indeed to call the conventional 

law 'Leibniz's' is something of a misattribution. Bertrand Russell, 

for example, reports Leibniz on the identity of indiscernibles: 

'Leibniz says that besides the difference of time and place there must 

be an internal principle of distinction, and adds that places and time 

are distinguished by things, not vice versa'(l)As Russell argues, 

Leibniz does not mean that differences of place and time cannot be 

used to differentiate objects. Russell insists that the differentiation 

must not be supposed effected by difference of place, per se, but by 

differences as to the predicates to which, on Leibniz's theory, place 

must be reduced. (2) That is, in Leibniz's reductionist program, it 

is self-contradictory to suppose that a difference in place and time is 

possible between two otherwise identical objects. 

In any reductionist program (especially in Doctor Hinckfuss's 

terminology, any ontological reductionist program) not all properties 

which are ordinarily regarded as distinct can be regarded as logically 

independent. In particular, if one believes as Grunbaum does, 

(following Reichenbach, Carnap and ultimately Leibniz) that the topo­

logical structure of time and the very definition of temporal ordering 

and position must be constructed from causal relations between events, 

then in that context it is appropriate to use Leibniz's law as 

Grunbaum does, because temporal relations must be constructed out of 

(1) The Philosophy of Leibniz, (PL), B. Russell, George Allen & 
Unwin Ltd., London, 1937, p. 57 

(2) PL p. 56-57 
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causal ones. That is, because Grunbaum is already committed to a 

constructionist program for temporal relations he can use Leibniz's 

law in a form divested of temporal relations. This law does not then 

give any independent support to the constructionist program, but it 

will do the job Grunbaum wants of it. 

This same point carries over to Doctor Hinckfuss's critique of 

what he supposes Grunbaum's argument (quoted above) to be when divested 

of the 'Leibnizian red herring'. He supposes it to be of the form 

P does not entail Q 

P is inconsistent with Q 

where P would read something like 'there is no difference in attributes· 

and relations (other than those related to the temporal variable) 

bet-cveen an event at time t and an event at another time t
1
'; and Q would 

read something like 'timet is not identical with time t
1
'. As Doctor 

Hinckfuss states, this argument is blatantly invalid as it stands. 

There is, hmvever, a suppressed premise, clear enough in context, to 

the effect that Q must be cashed out in terms of the reduction of the 

temporal order of instants to the causal order of events. 

The form of Grunbaum' s argument is clearer in his _Q\Vn example of 

means by which scientists might verify that their world has a closed 

time. This example is along the following lines. Suppose that these 

scientists discover that their world follows deterministic laws, and 

that a complete description of it is a complex function of a single 

variable ranging over the real numbers. If the scientists then 

calculated that for the conditions obtaining in their world this 

function is periodic, 'upon discovering this result these scientists 

would have to conclude that the different values of the time variable 

for which this sameness of state obtains do not denote objectively 

distinct states but are only •.. different numerical names for what is 

identically the same state' .(1) 

The argument involves the following steps: 

The world history is deterministic 

The world history is apparently periodic 

The world history is really temporally closed. 

(1) PPST p. 202 
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Clearly it is the premise of determinism that is the key here, a 

fact which has two consequences. First, each period of the apparently 

periodic world history will be exactly similar to all other periods. 

Second, determinism guarantees a co-ordination of time order to causal 

order so that the reductionist program can clearly be carried out. 

(Note that as Grunbaum says, the direction of time, its anisotrophy, is 

irrelevant here.) That is, there is no compulsion to conclude real 

closure of the world time unless the reduction of time order is already 

supposed. But, in Grunbaum's case, it is, and the issue is rather of 

the sense of the distinction between closed and open time. 

We can conclude therefore that the causal theory of time does not 

run into serious trouble on the issue of the identity of indiscernibles, 

so long as the reduction of temporal relations to causal ones can be 

justified independently of this principle. We can further conclude, 

that a definite meaning can be given to the distinction between closed 

and open times according to which the difference can be verified, and 

that this distinction is far from an arbitrary one. Time would be 

closed if, on the assumption that it were open, the complex function of 

time formed by the conjunction of all laws expressing whatever kind of 

process were to turn out to be exactly periodic. If it did not, then 

time would be open, as assumed. 

Let us return now to our main theme, namely the interpretation of 

causal circles. I pointed out that despite the character of time 

travel stories as implying self-intersecting time-like loops rather 

than fully closed ones, the possibility of such self-intersecting 

lines generated the possibility of time-like lines analogous to circles. 

Ny example was of the older man in Reichenbach's story giving an object 

to the younger one, who then kept it until he later met his younger 

self. It might be said that this possibility of objects which exist 

only in a fully closed time loop is interesting but unparadoxical, 

being on a par with objects which have and '"ill exist eternally (such 

as elementary particles have sometimes been presumed to do) and are 

thus uncreated. The worry comes, however, when the object is a human 

artefact, something which we would ordinarily think had to have been 

made by somebody. If we reconcile ourselves to this, as we might by 

noting that there is no logical problem in supposing that what would 

ordinarily be man-made should exist naturally we are nevertheless 

faced with a more troubling possibility. 
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The older man may pass on not only objects but also information, 

which might be retained by the younger man, who later passes it on. 

There is no apparent reason why this information should not be widely 

disseminated, and its truth verified. It is thus possible that inform­

ation, and in particular human theories, should enter the world without 

ever having been invented or discovered, but merely transmitted from one 

person to the next. A synoptic picture of this problem is of the older 

man passing to the younger man plans for a time machine. 

It may be objected in this context, as in earlier similar ones 

that the problem with such examples is that they require some quantity 

to increase monotonically around a closed loop (analogous to requiring 

a physical circle to always get redder in colour as one progresses 

around it). It is not clear however, that the problematic cases are of 

this sort, and I do not believe that they are. wnat is involved 

within the fully closed temporal loop need only be the mere continuation 

of an object or state of affairs (such as having available to memory 

the relevant information), and there is no logical reason why there 

should be an accumulative time marker internal to either unless mere 

continuation is thought to necessarily involve such an internal marker. 

I have already argued against this, saying that such markers require 

a physical system or a changing object, and there is no necessity to 

regard all objects either as physical systems or as having to change. 

Furthermore, while it is perfectly consistent to suppose the 

object in the fully closed time loop to be changeless around the loop, 

there is no necessity for this to be so. The younger man could destroy 

it, or mark it in some way to differentiate it from when he received 

it. However, by the fact that the exchange took place, we know that 

it ''ould be recreated or restored to its original condition. 

The case is similar for information. All that is required for 

information to exist is that an object be marked in such a way as to 

convey information to a person when it is read. The case of inform­

ation can thus be treated as of a kind with that of objects above. 

The interaction involved in reading is not a problem either, for the 

only condition or interaction is that the history of the object 

carrying the information around the fully closed temporal loop must 

be consistent with the state of the object at the time of the exchange. 



Nor need we restrict ourselves to objects. We can introduce 

physical systems, including thermodynamic ones (a thermos of hot tea 

perhaps), so long as we do not require these to be closed at every 

point in the temporal loop. There is no problem here, these systems 

can interact with their environment in a perfectly ordinary way. 
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A further objection should be taken into account here, to the 

effect that there are no grounds for regarding the events of what has 

been described as a fully closed temporal loop, such as the unchanging 

continuation of an object, as causally related. The point here is 

that there would seem to be no way of telling which way round the loop 

the object goes, or whether there might not be two objects originating 

at the same event point and being annihilated at the same event point. 

Since there is no internal marker of time direction such interpretations 

of the facts as hypothesised above would be equally legitimate. 

The answer to this objection is that while it is true that there 

is no internal time marker, we have supposed that the object or 

system in the fully closed time loop does not form an isolated system 

but rather is an object in a larger system the time line to which is 

not fully closed but is self-intersecting. This larger system (the 

man who carries the object, or retains the memory) provides the time 

sense for the object whose time line is fully closed. 

Causal Loops as Part of the Larger System 

In the light of these considerations it would seem that the 

conception of closed causal loops that I have propounded does not fall 

foul of the kind of objection proposed by Professor Nerlich. I have 

however explicitly disclaimed that this conception is of an entire 

cosmos with a closed time. I have said rather that the examples under 

consideration represent a sort of cosmos in which there would be both 

closed and open time lines. This leaves open the possibility of a 

related sort of objection to the effect that processes on the cosmic 

scale could provide that kind of temporal indicator necessary to pre­

clude the possibility of temporal loops. It turns out, however, that 

either the existence of such an indicator would presuppose the non­

existence of such loops, or its existence would not be an empirical 
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matter. Nevertheless consideration of this sort of objection leads to 

the identification of systemic worries about worlds with closed causal 

loops. 

The reasoning behind the supposition that there might be processes 

of the requisite kind can be sketched as follows. If sequences of 

events representing the history of an object or physical system do not 

always exhibit features which indicate the direction of time for the 

object or system, this can usually be discovered from the larger 

environment in which the object or system exists. That is, one infers 

that the time order of events in a small scale system is the same as 

the time order of events in a system on a more inclusive scale. 

If this is taken as a general principle, then subsystems whose 

histories are apparently counter-directed to that of the majority of 

subsystems and of the system itself or whose history are neutral in 

this respect might be prescriptively said to have a certain direction. 

Take a subsystem which has been isolated for a certain length of time. 

The history of such a subsystem would be connected to that of the main 

one much as a handle to a jug, the points of joining representing the 

beginning and the end of the isolation of the subsystem. \fuich was 

'"hich would be decided from the time direction associated with the 

system as a whole, and the identification of these points (or either 

one of these alone) would indicate the time direction to be associated 

with the subsystem even though the history it exhibits may represent 

what relative to the larger system is a reversal of the normal sequence 

of events. 

The question is, can such a scheme rule out the possibility of 

time travel. Let us draw out its implications further. 

A prerequisite for the possibility of everywhere carrying through 

such a scheme is that systems can be connected together in the relevant 

way to form ever larger systems. Taken to its extreme, this process 

would end up with the spatial universe as being the largest system. 

It is necessary to go this far if time direction is to have an absolute 

rather than relative sense. For if the largest such system were 

smaller than the entire spatial universe, then there would be at least 

one system which could not be integrated with the rest, and time 

direction could be defined relatively to either one or the other. 
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The line of reasoning outlined here clearly has much in common 

with the constructions of Reichenbach and Grunbaum, where the entropic 

and informational properties of ensembles of branching physical systems 

(i.e. of larger and larger groups of physical systems which separate, 

are isolated and perhaps merge w·ith one another - these separations and 

mergers being the modes of the branches) are used to regularise the 

time direction of particular systems in the ensemble for which the 

entropic function provides a local direction counter to that which the 

function provides for the ensemble. 

In their case the properties of such ensembles are arrived at by 

inference from the empirical properties of ensembles with which we are 

familiar. The possibility of iteration of the process of integrating 

physical systems into larger and larger ensembles is then guaranteed 

by an empirical fact - as Reichenbach says - that there are no closed 

causal chains, where the definition of causal chains involves temporal 

order, and not temporal direction. The imposition of time direction on 

particular systems in virtue of the direction associated with more 

inclusive systems therefore pre-supposes that the aberrant cases of 

closed causal chains are already to be ruled out on other grounds, 

(empirical grounds, Reichenbach says).(l) 

The reason for asserting that the grounds are empirical is 

adherence to the general principle that the larger scale structure of 

the universe is to be discovered from its local structure by investi­

gation, subject only to continuity constraints related to the assumption 

that the locative framework of the universe is a Gaussian co-ordinate 

system. 

If the assertion that the grounds for precluding closed causal 

chains are empirical can be taken without question, then the objection 

to them under examination can be taken as no more than the assertion 

that there are no such things. 

(1) i'T n.3G 



47 

Should we accept that the matter is empirical? Let us return to a 

consideration of the process of constructing a hierarchy of physical 

systems. We noted above that if a systemic principle of time direction 

is to be always able to preclude the possibility of closed causal 

loops, then the system relative to which this is done must include all 

systems (for if it did not, then the way the system which was chosen 

was related to the rest might be of the aberrant kind that it is 

desired to preclude). We are then, it would seem, faced with the 

following choice: Either we must assume that the requisite integration 

of systems can be carried through, or we must found this belief in the 

local properties of small scale systems. The necessity for this choice 

arises because the existence of cosmological models with the properties 

described by Godel (whether or not his solution in fact has those 

properties) demonstrates that it is not always possible to integrate 

physical systems in a suitable way to produce a universe-wide physical 

system~ 

Since the assumption of a global time direction is neither an 

attractive option given that it 'tvould appear not to be necessary on 

the general postulates of Relativity Theory, nor warranted on the 

existence of a locally well defined time direction (what is warranted 

is perhaps that every locality has a well defined time direction), can 

we found a non-empirical integrative principle in the local properties 

of small scale systems? 

Let us begin by examining in more detail than previously some of 

the properties of the sort of cosmological model proposed by Godel. The 

primary objective of Godel's demonstration of a solution to the field 

equations of General Relativity Theory which permitted time travel was 

to shmv that '-lorlds could be imagined in which physical systems could 

not be integrated one with another to form a single universe-wide 

system. He expressed this by denying that a universe-'-lide present 

could be consistently defined which is equivalent to denying that the 

whole universe could itself be regarded as something which evolves 

through time. 

This denial was made on the basis that in a certain cosmological 

model the topology of certain time-like lines prevented a consistent 

attribution of a single direction to these geodesics, since they had a 
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symmetrical property that meant that the connection of branch systems 

represented by the geodesics would have to be represented by a diagram 

such as the left rather than the right. 

In both diagrams the segments of the loops at A & B represent one 

physical system diverging from that represented by the straight line, 

and one converging. This is so regardless of whether the direction of 

time is chosen from A to D or from D to A. The spatio-temporal 

proximity of the main and branch systems is represented by the 

proximity of the segments of the loop at B and C to the straight line 

AD. In the diagram on the right these are both proximate to the 

straight segment BC. In that on the left however, they are not 

proximate to BC, but one to AB and one to CD. In both cases this 

situation is symmetrical. For the left diagram we observe that if 

the time direction were taken from A to D then the branch system at B 

1:vould be convergent to and that _at C divergent from the main system. 

Since these are the same system as represented by the loop, that 

system would converge from the main system before it diverged from it. 

And symmetrically if the time direction is taken from D to A. 

Locally speaking the various branchings involved in the diagrams 

are ''ell-behaved. What makes that on the left distinctive is that the 

two branches are supposed to belong to the same system. This system 

also is always locally well-behaved, since by the cosmological model, 

the time direction around the loop is always locally well-defined, and 

the particle or system corresponding to it need not be isolated from 

the local physical system. The definition of time direction breaks 

down only globally, because of the sequences of events it is apparently 

necessary to consider genidentical. That is, if one were to construct 

the hierarchy of physical systems at each of points A and B in the 

above left hand diagram, one would find that the assumption that the 

two branches considered represented distinct systems could not be 

maintained. 

The crux of the matter is evidently how the concept of genidentity 

is related to that of a physical system. For the concept of a physical 

system is, as argued elsewhere in this thesis, of a thing which endures 
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through time, i.e. the states of its existence are genidentically 

related. Furthermore, when it is assumed that the events around the 

loop are genidentical, this must be assumed relative to a set of events 

constituting the history of a physical system, or series of such, 

because it is relative to such local histories that the temporal 

direction of the sequence of events around the loop is locally 

determined. 

The problem that these considerations raise is what the conditions 

of identity through time of a particle are (i.e. of the genidentity 

of the events of the particle's history) when the particle ceases to be 

identifiable in one physical system and we wish to consider it as now 

identifiable in another. In the ordinary world there is no difficulty, 

because the two systems involved form part of a larger system. For 

example, 'OJhen a particle moves from one piece of apparatus to another 

in the laboratory, the laboratory forms the relevant larger system. 

It, and the t~vo pieces of apparatus endure through time. However, 

ex hypothesi, this manoeuvre is -not possible for the entire length of 

the kind of loops under discussion. 

Genidentity of the events constituting the history of the particle 

around a loop follm"s rather from the transitive property of the 

relation. Since neighbouring physical systems are connected by a 

continuous space, a larger (but still local) system exists containing 

both. This interlocking feature exists all around the loop. There is, 

therefore, no single system relative to which the identity of the 

particle is determinable, but the particle which leaves one system is 

identifiable as the particle which enters the next and so on. 

Here we ought to be suspicious, be-cause it seems odd to say that a 

single thing has endured right around the loop. That a single thing 

has done so follows from the fact that genidentity amongst events is 

an equivalence relation. There is, however, no physical system 

relative to which the particle can be said to be the same thing 

reidentified, except the system that may also have travelled around 

the loop. But the reidentification problem recurs for this system. 

That the problems are to do with how questions of identity 

through time must be related to particular physical systems can be 

highlighted if we approach the matter from a different viewpoint, 
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returning again to Reichenbach's story of the man who meets his earlier 

self, and considering to what extent that man can remain sceptical 

that the events he experiences constitute a case of time travel. 

story is quoted in full on pp. 35-36.) 

(The 

From his point of view several stages in this period of his life 

can be distinguished: 

a) That up to his meeting with his older self 

b) that of the duration of this meeting 

c) that from the end of this meeting up to his meeting with 

his younger self 

d) that of the duration of this meeting 

e) that thereafter. 

So far as the unwitting time traveller is concerned his local spatial 

environment (no other enters into the story) always behaves normally 

in any of these periods. What is abnormal from his point of view is 

that his experience leads him to entertain the identification of 

periods b) and d) as the same objective period of time, despite them 

being psychologically distinct for him. 

Reichenbach implies that the evidence possessed by the older man 

after leaving the time loop is sufficient to convince him that these 

two periods are the same (the older man leaves the scene with a knowing 

smile). Is the evidence really sufficient? What would prevent him 

(even if he believes the younger man and his companion, and himself, to 

be always truthful) from concluding that they were precisely similar, 

so far as his memory went, but not identical? We note that: 

a) the precise similarity of the spatial locations in which 

the meetings occur is no evidence one way or the other; 

b) the sensory perspective of the-older man (and the younger) 

is limited, no matter how good his memory is. The conclusion 

of identity between events he perceived from a certain 

perspective as a younger man and events he now perceives 

from a different perspective is therefore based on 

inferences from only partially overlapping data; 

c) the older man might hypothesise that the identical course 

of events in the meeting was caused by his acting out 

according to his recollection (perhaps subconscious) of 

earlier events and that the younger man reacted very 



similarly to the way he remembered himself to previously 

because of similar stimuli; 

d) he might further hypothesise that the striking resemblance 

on the one hand between himself as a young man and the 

young man in front of him and on the other between the young 

man's companion and his own remembered companion forcibly 

demonstrated how strong genetic resemblance could be; 

e) upon learning details of the course of the young man's life 

and discovering them to be identical with details of his 

own to a similar age, he concludes how strange coincidence 

can be, and how similar the histories of people from 

similar backgrounds can be; 

f) upon remembering the striking accuracy of the predictions he 

received from the stranger years ago, he wonders if perhaps 

this might not have been brought about by himself as some 

kind of subconscious wish fulfilment; 

g) the decisive factor in the story is intended to be the 

world line of the companion, whom the man knows at two 

widely separated times in his own life but who is the same 

age at both times. However, if there is latitude for him 

to interpret his meeting with the man <?ho looks like his 

younger self as actually a meeting with someone else, 

then this latitude exists for the companion also. 

The sort of consideration which would give him pause would not 

be events which could be explained in this fashion on the hypothesis 
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of parallellism of history or self-fulfilling prophecies, but would 

rather be the location of apparently unique events by the younger man 

in precisely the period of his life that the older man would place 

those events in his own history. A superficial example would be what 

the young man said the date and year to be, since this could be put to 

one sfde as an aberration of time keeping of a sort that can happen to 

whole communities (perhaps despite appearances they adhere to a 

different calendar). The sort of event that would be unique in the 

relevant way would be one which was so minutely specified and of such 

an unusual kind that its recurrence could be at least for all practical 

purposes ruled out. 
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In order to rule out the possibility that the young man might be 

lying about events of this kind we could add the condition that only 

the older man was witness to them, and he never divulged his knowledge 

of them. That is, knowledge of the requisite events is supposed unique 

to a certain individual. 

Would considerations of this sort compel the man to conclude 

that the younger man was indeed himself? I think not. Even though 

they are extremely often sufficient in the circumstances for reidentifi­

cation of the same individual, their uniqueness of occurrence and of 

observation is from the possible time traveller.1 s point of view not a 

matter of absolute certainty. 

While in normal circumstances the length of the odds would rule 

out the recurrence of the event, his circumstances are not normal. 

He is faced with an episode in which a man unsettlingly like himself as 

a young man, with a history unsettlingly similar to the earlier portion 

of his own, is acting out a series of events exactly as he remembered 

himself to have done years before. In this context he would not find 

the odds so long, and they would certainly not provide any independent 

grounds for supposing that the two events thought to be unique were not 

in fact two. 

It is not the internal details of what he remembers about his own 

past which preclude him from concluding that what occurred was a 

strange repeat of history; what precludes this is that in the larger 

scheme of things the hypothesis that the young man's history is distinct 

though similar to his own as a younger man is untenable. However widely 

and far back he investigated, he would find that the history of the 

young man, his ancestors and his environs was precisely similar to his 

own up to the same age. Furthermore, he would fail to find in the 

world around him, any record of his history corresponding in apparent 

length to his years between the two similar meetings. To cap it off, 

he would find no evidence that the young man continued to exist in 

his own locale after they parted. It would be in attempting to 

reconcile this vast body of facts into a coherent whole that he might 

conclude that what actually occurred was a form of 'time travel', or 

closed causal loop. 

So far as Reichenbach's story goes, the evidence available to 



the older man is strictly limited to his own memory, and so he has 

(at that point at least) no conclusive reason for his knowing smile. 
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The considerations raised in the above discussion do not hinge on 

the way in which this particular story was told. Getting into a 

machine and going back in time would raise exactly similar consider­

ations. It is possible for a sceptical time traveller to hypothesise 

that his episodes in exotic times with interludes in a machine he is 

told is a time machine were really episodes in spatially distinct 

places and the machine an unusual vehicle for spatial travel. When he 

went to a place where events exactly reduplicated those of his earlier 

life he could conclude that parallel evolution could be remarkably 

exact in its detail. 

Since the spatial extent of the time traveller's field of 

experience at any given time and place would be strictly limited, he 

could maintain his hypothesis until the accumulating weight of evidence 

from other sources that his own _experience showed that the process of 

integrating larger and larger physical systems made the hypothesis 

untenable. 
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Conclusion 

I have argued in this appendix that no consideration of markers of 

time direction will serve to eliminate the possibility of the aberrant 

ways of gaining information through causal loops outlined in Chapter 6 

and in the introduction to this appendix. 

I have however indicated that there are problems in a different 

area, namely to do with the concept of genidentity and the relationship 

of this to the concept of physical systems and the ingenidentity. In 

particular, if we regard the two objects on opposite sides of a causal 

loop as identical we ought to be able to ask what the criterion of 

reidentification is~ This cannot be external, because there is no 

single physical system to which both objects belong, and so we cannot 

say for example that the object has traced a continuous path in the 

one system (although we can say that a continuous spatia-temporal line 

corresponds to its history). 

If a plausible connection could be established between the concept 

of being identical through time and belonging to a physical system, 

then this might form the basis for precluding closed causal loops. If 

and whether this idea can be developed is a matter for further investi­

gation. 

I would note however that the complete exclusion of the possibility 

of causal loops would not be necessary merely to eliminate the 

difficulties with aberrant means of acquiring information. All that 

would be necessary for this would be a principle, not ad hoc, which 

would guarantee that for each genidentical chain at least one event 

would have a cause which was not itself a member of the chain, and 

which was of the relevant sort to produce that event. 

This would mean that all objects and information would have what in 

the ordinary way would count as their source or origin. It would also 

mean that material objects could not occur in completely closed causal 

loops because that would imply that the events in the neighbourhood of 

the externally caused event would contradict the principle of 

continuity of change (the genidentical chain around the loop and the 

causal chain from outside would form a y- figure at this point). It 
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would not necessarily eliminate causal circles for information 

acquisition because this does not have to obey the continuity criterion, 

i.e4 one can acquire through a chain of transmission information that 

one already knows. The reverse is also readily _conceivable - one could 

learn from a message '"hat one will later experience directly. That 

such occurrences should be manifest via a closed causal loop is not of 

itself disturbing. What would be disturbing would be if the message 

were transmitted but that there was no ultimate source of the trans­

mission. The requirement for a beginning outside the genidentical chain 

eliminates this possibility. 

Do we have grounds for believing that there is such a principle? 

If there were it would be something characteristically to do with the 

beginnings and ends of objects. Since the concepts of coming to be 

and ceasing to be are intimately connected with criteria of identifi­

cation and identity through time, and these are relative to the 

character of the system within which they are to be applied, we would 

suppose that questions of beginnings and ends are similarly connected. 

This would imply that the elements of the system and not just the 

system as a whole followed developmental laws. If there is a principle 

of the desired kind, then, it l·muld be appropriate to look for it in 

this area. 
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