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been incorporated into the Inter Christianity. The
reformed L&maist Church of the Yollow-hat sect
employ many rites which are transparently Bon,
such as the necromantic expelling of the death-
demon and the demons of sickness, and muoh of
their divination-ritual. The unreformed Red-hat
sects practise the old Bon rites to a much greater
extent, including the erection of masts attached
to dogs' and sheep’s skulls, to ‘bar the door* to
the earth- and sky-demons.!

4. LImaism and its sects and rites.—The various
aspects of LAmaism and its sects and rites have
already been described in previous articles.*

Lmaanns.—S. W. BtubeU, ‘Ths Early History ot Tibet
from Chinese Booms,'in JRA8,1880, p. isi.; A. Grflnwedal,
JfvOotMfc dss BwddMemsu in Tib* smd dsr MonpoM, Leipsic,
1900 ; 4. R- Hoc, TrnoU in Tartars, TMM, and China,
1844-48, Eng. tr., 1 vota., London, 1861-M; C. F. KtSopsn, Dio
UmaioohaHioranhio and Kinho, Berlin, IBM; C. R. Mark-
ham, A’arralioo of Uu Miaionqf Gooroo Bogle to TibtO, Lon-
don, 1870; W. W. Rockhill, TM Land of the Ldmao, do. 1891,
* Tibet from Chinese 8ooroee,’ In JR AS, 1891, pp. 1-191, Diary
of * Journey through Mongolia and Tib* in 1891 and 1899,
Washington (Smithsonian Inst), 1894, Not* on the Bthnology
Of Tib*, do. 1896; B. Schlagintw.lt, Buddhinn in Tib*
Ldpdg. .IMS; L. A. Waddell. TAr Buddbim qf Tib* London,
IBSKXMM and its Jfvstartw, do. 1906, = Buddha's Diadem,' in
OstastaKtota Mtoohrift, 1. [1918-13] 138-168, * DUnpi Cult In
Buddhism,’ ib. ii. [1918-14] US-196, ' DhSrapis translated from
Tibetan," in /d xliU. [1914] 87-96. L. A. WADDELL.

TIME.—1. Introductory.—Temporal character-
istics are among the most fundamental in the
objects of our experience, and therefore oannot
be defined. We must start by admitting that
we can in certain cases judge that one experienced
event is later than another, in the same immediate
way as we can judge that one seen object is to the
right of another. A good example of the immedi-
ate judgment in question is when we hear a tune
and judge that of two notes, both of which oome
in our specious present, one preoedes the other.
Another direct judgment about earlier and later
is made in genuine memory. On these relations
of before andaf ter which we immediately recognize
in certain objects of our experience all further
knowledge of time is built.

It must be noticed that the relation, as given in
experience, connects what we may call protensive
events, >.«. events that have some duration, and
not momentary events or moments. We are not
directly aware of events without duration, still
lees of moments of empty time, and therefore are
not directly aware of the relations between such
objects. Momentary events, moments of time,
and the relations which order them in a series are
all known only after a long process of reflexion,
abstraction, and intellectual construction. This
does not necessarily imply that they do not exist
in nature, still lees that they are subjective and
arbitrary; all that is meant at present is that they
are not the objects of direct awareness. Again we
must notice that the relations of before, after, and
simultaneous with, as given in experience, are not
mutually exclusive. Protensive events may very
well overlap, and therefore we must recognize that
the most general relation between them is that of
partial precedence or consequence. Of course,
when we become familiar with the conception of
momentary events and see how convenient it is,
we tend to define partial precedence in terms of
them and their relation of total precedence. But
the opposite direction must be followed if we want
to start with the experienced facts and traoe the
logical development from them of the scientific

1 Buddhim<fTib*n. 484L
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notion of time. We must take the experienced
relation of partial precedence as fundamental and
define momentary events, moments, and the re-
lation of total preoedenoe in terms of partial pre-
cedence and events of finite duration.

That such a oourse is possible is shown by the
fact that it has reoently been followed to a satis-
factory conclusion by Norbert Wiener in the Tram-
action™ of the Cambridge Philotophical Society, and
by A. N. Whitehead in his Principle* of Natural
Knowledge. We may compare the duration of ex-
perienced events with the extension of visible and
tangible objeots, and the relation of partial pre-
cedence with the partial overlapping of two ex-
tended objeots in the field of vision. The problem
of defining momentary events, momenta, and the
serial relation of before and after in terms of pro-
tensive events and partial preoedenoe is closely
oomparable to that of defining material pointe,
geometrical pointe, and the relations of before and
after on a straight line in terms of extended objects
and their partial overlapping. The problem for
time is, however, easier than that for space, because
in the former we have only to deal with a relation
that generates a one-dimensional series, whilst
with the latter the experienced facts force ns to
define a three-dimensional manifold.

a. Time and space—The analogy between time
and space has long been recognized; and it will be
useful to consider at this point just how far it goes
and where it is supposed to break down. Let us
oonsider the likenesses and the alleged differences.

(a) Liken****%_—(1) Most objects of immediate
experience possess a kind of magnitude called
extensity, and such objects stand in certain im-
mediately reoognizable relations to other objects
of the same sense experienced along with them-
selves. Also the parte of any one such object have
relations of this land to each other. Similarly the
objects of our experience have another kind of
magnitude oalled protensity or duration. Suoh
objects have to others of the same kind the re-
lation of partial (or. in special oases, total) pre-
oedenoe, and this relation can be recognized im-
mediately. Likewise the ports of a single specious
present can be seen to have this relation to each
other.

(2) The relations in each case have magnitude.
Just as one object in the field of view can be more
to the right of another than a third, so one event
in the field of memory or in the specious present
can precede another event by a longer interval
than some third one.

(3) In each region there is the same dose and
peculiar connexion between the kind of magnitude
possessed by the (terms and the kind possessed by
the relations. It is possible to say that 'the in-
terval between two events A and B is as long as
the duration of some event C, just as it is possible
to say that the distance between two sticks laid
in the same straight line is the same as the length
of some third stick.

(4) It is oommonly believed that, when the
analysis is made into moments and momentary
events, all the events in the history of the world
fall into their plaoee in a single series of momenta.
80 too it is supposed that, when the analysis is
made into material and geometrical pointe, all the
pointe in the world take their places in a single
three-dimensional series of geometrical points.!

(0) Alleged diferenoe*.—(1) It is oommonly held
that all events have temporal relations to each
other, but that psyohioal events have no spatial
relations. This is denied by a small number of
philosophers, notably by Samuel Alexander.

1 We shall oonsider later what the Theory ot Relativity has te

say as to the Impossibility ot separating time and space and as
to the notion of one single time-series.
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Without questioning the possibility of correlating
psychical events with positions in space, we must
hold that this alleged difference is a genuine one.
If in introspection we do contemplate our states
of mind in the same sense as in perception we con-
template other objects, it seems dear that our
states of mind show no trace of being extended or
standing in spatial relations, but do have duration
and stand in temporal ones. Alexander would,
however, deny that we can contemplate our states
of mind. If this be so, it would of oourse be quite
possible that we should fail to become aware of the
spatial characteristics of our mental states, even
though-they possess them; but of course we have
no right to pass from this merely negative position
to the conclusion that they actually do possess
them. Alexander’s positive reasons are bound up
with a large and complex metaphysical theory into
which we cannot here enter. In any case the
present difference is merely an external one, and
would not affect the essential similarity of space
and time.

(2) A much more important point is that time
is said essentially to involve the distinction
between past, present, and future as well as that
between before and after. Now nothing in space
obviously corresponds to these distinctions in time.

(3) Closely connected with this alleged difference
are a number of rather vague statements often
made—e.g., that parts of space co-exist, but that
only the present moment exists.

These two supposed differences between space
and time may be treated together. They rest
largely on oonrusions into which it is very natural
to fall. The distinction between past, present,
and future is not one which, like that between
before and after, lies wholly in the experienced
objects, but is one that rests on the relations
between experienced objects and the states of
mind in which they are experienced. To begin
with, the distinction between present and not-
present at any rate may be usefully compared
with that between here and elsewhere in space.
Here means near my body; elsewhere means
distant from my body. If we want an analogy to
the distinction between past and future, we can

find one in the distinction between things before
and things behind our body. It is true, however,
that this analogy is incomplete, and that for an
important reason, though one extraneous to the
nature of time. The reason is that our practical
and cognitive relations towards the future are
difféerent from those towards the past. We know
a part of the past at any rate directly by memory,
hut we know the future only indirectly by probable
inference. There is no analogy to this in space;
our knowledge of what is behind our body is of
the same kind and of the same dwree of certainty
as our knowledge of what is in front of it. But
we may imagine that a distinction like that
between past and future would have arisen for
space also, if we had been able to see straight in
front of us but had never been able to turn our
heads or our bodies round.

T1= dixinoUcm is somathms drown that the past Is fixed and
vnanenble, while the hitore depends, in pert at any rate, on
oarvoBtiona. In whet sense is this true T

Without involving onrsdves in controversies about tree will
end detarminatioo, wo may at least assume that the laws of
X*® dppeto propoaiticoc xbout the future. Hence any
propoaition -Minting the occurrence of any future event mart
M true or false, ana cannot be both. In that sense the future
is as determinate as the past. But two points have to be
noticed. (L) However much | may know about the laws of
mstore, | cannot make probable inferences from the future to
the past, because | am not directly acquainted with the future,
but | can make probable inferences from the past to the future;

U, although every p ible proposition about the future is
even now determinatriy true or false, | may be able to judge

BOW, from my knowledge of the past and present and of the

laws of nature, that some propositions about future events are

mmeh more Hkely to be true than others. (It must of oourse

bo remembered in this connexion that a proposition that b
actually false may be much more likely to be true on my
present information than one that b actually true.) (IL) |
know with regard to certain classes of events that such events
never occur unless preceded by a desire for their occurrence,
and that such desires an generally followed by the ocourrenoe
of the corresponding events. But the existence of a desire for
X does not increase the probability that ® /10f happened. If it
did ws might be said to affect the past in exactly the same
sense in which wo an said to affect the future. Thus the
assertion that wo can affect the future but not toe past seems
to oome down to thb: (a) that propositions about the futon
can be Inferred to be highly probable from a knowledge of the
past and present, out not conversely, because of our lack of
direct acquaintance with the future; and (6) that the general
laws connecting a desin for X with the ocourrenoe of X always
contain X as a consequent and never as an antecedent.

3. Relation of time to logic.—This brings us
to the very important question of the relation of
time to logic. If we say of any event e that it is
present, this proposition will generally be false,
and will be true only at one moment. It seems,
then, as if the truth of the proposition altered
with titime A nyngthetheropmséfionitissertisgpthiang the
occurrence of an event—e.g., Queen Anne is dead
—seems to be equally at the mercy of time. Then
again theré seem to be other propositions that are
totally independent of time—e.g., 2x2=4. These
are ssone¢tinesscatiéid d tatnnh siuthstltice tiadwaszbvays
state relations between universals, and all our a
priori knowledge is of snob propositions. Lastly,
there are propositions which essentially involve
time, but claim to apply to any time; e.g., when-
ever it rains and I am out without my umbrella, I
get wet. Thus, on the face of it, there seem to be
three kinds of propositions as regards relation to
time: (1) eternal truths, which are independent
of time because they deal with the timeless re-
lations of timeless objects; (2) hypothetical
asserting temporal relations between classes of
events—these oontain an essential reference to
time, but not to any particular time; (3) proposi-
tions which assert the occurrence of particular
events, and which zeem to be true at certain times
and false at all others, though this is not really so.

There are two pointe to notice about the last class of pro*
positions. («) All propositions about events eeBentlally oontain
a reference to time, and all propositions about particular events
essentially oontain a reference to the particular time at which
the event happens. Thb reference b not always made explicit;
but, until thb has been done, we oannot say that the verbal
form stands for any definite proposition, (b) We have to dis*
tingubh between the time at which a judgment b made and
the time involved in toe proposition that b Judged. When the
latter b not made explicit in the verbal expression of the
judgment, it b a convention of language to assume that the
time in the proposition b Intended to be that at which the
judgment b asserted. Thus, if | say ‘ It b raining,’ thb verbal
expression, since it dearly intends to refer to a particular
event, b incomplete and stands for RO definite proposition;
for it says nothing about the tone at Which it rains. It there*
fore seems to be i true and il false. But, as
actually assertod, the words would be taken to express my
judgment of toe proposition. * It b raining at toe time at which
I say “It b raining." Ana thb proposition b timelessly true
or false, subject to a further correction which we shall add in
a moment. In fact, whenever we are told that a proposition b
sometimes true and sometimes false, we know that we are
dealing with an incomplete statement about an event, and
that toe real state of affairs b that a propositional function of
the form ‘s happens at t* gives true propositions for some
values of C and false propositions for other values. But the
propositions themselves are timelessly true or false.

It is important to notice that in practice there
is always the possibility of any verbal statement
about events, no matter how carefullyput, being
sometimes tree and sometimes false. We are not
directly aware of moments of time, and so can date
events only by other events. And the persons
who read or hear our verbal expressions may know
only by some description the event which we use
for purposes of dating. Now we can never be
certain theoretically that only one unique event
answers to any description however complicated,
and often there is real ambiguity in practice.
Take, e.g., the amended expression offered above:
* It is raining at the time at which I say “ It is
raining.*” To any reader of this article the
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expression remains ambiguous, because he knows
the event that is used for dating only by the very
ambiguous description, * The writer’s statement of
the words “It is raining*”—a description which
applies to dozens of different events. In practice
tne difficulty is solved in conversation by the fact
that all the manifold circumstances under which
the particular conversation takes place go into the
description and make it practically unambiguous.
In writing, the difficulty is solved practically by
using as the origin of dates some event, suoh as
the birth of Christ, whose full description is so
complicated that it is almost oertain that only one
event answers to it. But the theoretical difficulty
remains, and so we are tempted to say that any
proposition about events is sometimes true ana
sometimes false. But the proper thing to say is
that any verbal expression referring to events, no
matter how carefully put, always runs a theo-
retical risk of ambiguity—t. a, it might with equal
propriety make one reader think of one proposition
whioh is true, and another of another proposition
which is false.

We can now apply these general results to the
special oase of events being sometimes future, and
then present, and finally past. The statement *«
is present’ is essentially incomplete and ambigu-
ous, for, as we loosely say, it is sometimes true
and sometimes false. The first thing, then, is to
fill in the special time involved in the proposition.
We then get *«is present at ¢’ where ¢ is some
definite moment fixed by some system of dating
from a well-known and presumably unique event
What does this statement mean! Assuming that
there are such things as moments, it means that ¢
is at the moment ¢ in an analogous way to that in
which an objeot is at a position in space. The
statement * e is present at " may be compared with
the statement ‘Mr. Asquith is present at the meet-
ing,” which means that his body is in the place
where the meeting is held. In all oomplete state-
ments of the form ‘s is at # > we must understand
the word ‘is’ as standing for a timeless oopnla,
and distinguish it from the ‘is’ of the present
tense, which is contrasted with ‘was’ ana ‘will
be.” Let us denote the ¢ is ’ of the present tense by
‘is now.” Then the statement * a is now present *u
an incomplete statement which is interpreted in
use to mean *« is at (or occupies) the same moment
as my assertion that it is now present ’; ‘«is now
past’=*s was present's'* is at a moment earlier
than my assertion that« is now past.” Similarly,
‘swill be present '=° « is now future =%« is at a
moment subsequent to my statement that« is now
future.” The laws of logic are of course concerned
with tiie timeless copula, and they presuppose that
statements containing tenses are reduced in the
way suggested above.

4. Paet, present, and future.—We see, then,
that the real source of the distinction between past,
present, and future, and of the  difference here
between time and space, is that our judgments as
well as the events judged about are in time, whilst
our judgments about things in space are not in any
obvious sense in space. These three distinctions
correspond to the three possible temporal relations
between our judgments and the events whioh our
judgments are about. These distinctions are im-
portant, and they have been enshrined in language
because they are correlated with important epis-
temological and psychological differences. Some
states of mind are essentially contemporary with
their objects—e.g., the immediate awareness of
visual sense-data when I open my eyes.! Other

11tto bettor tor ths present not to oall these states ot mind
either percep 1S, the objeot ot a percep-
tion to generally supposed to be a physical object or its state,
and thto may east millions of years before the perception—as.,
the perception of a distant star. Similarly, to call these states

states are essentially later than their objects—e.g.,
memories. If we exclude the possibility of prophecy,
we may state the important epistemological pro-
osition that all states of mind whioh give us an
Immediate knowledge of existents are either con-
temporary with, or later than, their objects.

It is important to notioe that these statements
are not merely analytic. There is a psychical differ-
ence between memories and awarenesses of contem-
porary sense-data whioh is open to introspection
(though, of course, there may be marginal cases
where the difference falls below the threshold of
distinguishability), so that the statement that the
former suooeed and the latter are contemporary
with their objects is a synthetic proposition.

We must, moreover, take into aooount the facts
described in psychology as the specious present.
In the first place, we must say that, if an object be
known directly by a state of mind which succeeds
it by more than a certain short time 7 which seems
to be fairly constant for a given individual, the
state oounts introspectively as a memory, and the
objeot is judged to be past. If the period between
the objeot and the direct awareness of it be not
greater than 7 the awareness does not oonnt for
introspection as a memory, and the object is judged
to be present. To say, then, that an object has
been present and is now past means that (a) it is
(tunelessly) the object of an immediate awareness
which suooeeds it by lees than ¢, and (d) that my
statement ‘It is now past’ suooeeds it by more
than f. We have still, however, to consider what is
meant by the preeentnees of a state of mind. This
seems to mean that, if a state of mind be the object
of an act of introepection which suoeeeds it by lees
than a oertain short period, the state presents a
oertain peculiar characteristic which it does not
present to any later act of introepection.

We can now deal with suoh statements as that
only the present exists, or that the present is a
mere transition from one infinite non-existent to
another. These phrases are mere rhetoric rooted
in confusions. It is perfectly true, of course, that
the whole history of the world is not a complex of
co-existing parts (in the sense of parts existing at
the same time), as a table is. But this does not
mean that it is not a whole, or that one part of it
exists any less than any other part. To say that
SB no longer exists, or does not yet exist, simply
means that it occupies a moment before or after
my statement about it At another moment I
may make another statement of the same verbal
form about x, and, sinoe this no longer stands for
the same proposmon, it may no longer be true (».e.
no longer stand for a true proposition). But this
involves no change in x itself. That SB exists at a
oertain moment simply means that SB occupies that
moment, and this is timelessly true. Similarly,
the fact that this moment has a certain temporal
relation to any definite assertion that I may make
about SB is timelessly a fact. That it has different
and incompatible temporal relations to various
assertions of the same verbal form made by me is
also timelessly true, and is not merely compatible
with but also a neoessary oonsequenoe of SB’S exist-
ence at its own moment. An event must continue
to be, if it is to continue to stand in relations; the
battle of Hastings oontinues to precede the battle
of Waterloo, ana therefore both these events must
eternally be at their own respective moments.
That both have oeased to be present merely means
that they precede any assertion that I or my con-
temporaries can make about them; that both were
once present merely means that both are contem-
porary with some assertions made about them,

ot mind sensations would lead to mtoundarstandinn, owing to
the ambiguities ot that word and the widely held beliefthat
sensatiais do not have objects.
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The fallacy which we have to avoid is that of
confusing two different senses of co-existence. In
one sense the parts of any related whole co-exist;
in another only those events that occupy the same
moment of time oo-exist. It is clear that the whole
course of history does not oo-exist in the seoond
sense, and it is thought that this prevents it from
co-existing in the first. Yet this is necessarily
false, since it is admitted that events do have and
oontinne to have temporal relations, and therefore
they must form a related whole all of whoee parts
have being. The confusion is increased by the
belief that past, present, and future are essential
characteristics of objects in time in the same way
as before and after are, instead of being analysable
into the temporal relations of states of mind and
their objeots?

When it is once recognized that the whole course
of events is in a oertain sense a fofum rimui, it
becomes easy to see the answer to the famous theo-
logical problem: How can God’s foreknowledge of
men’s actions be compatible with the freedom of
men’s wills? The answer is as follows. Whether
men’s wills be free or not, every man’s future actions
are as completely determinate as his past ones; this
isamereconseqnenoe of the laws of logic. If inde-
terminism be true, then no amount of knowledge
about events previous to a moment 7, and about
the general laws of nature or the particular habits
of a man, will enable us or even God to infer with
certainty what the man’s volition at ¢ actually
is, although it is eternally perfectly determinate.
These two statements are dearly & uite compatible.
Finally, in spite of the fact that God cannot in/er
the man’s volition at ¢, He may at any and every
moment be directly aware of it in precisely the
same way as we are aware directly (and not merely
inferentially) of certain events through memories
which are themselves later events. The facte that
at a certain moment tj God can have a state of
mind whose immediate object is the volition of a
man at some later moment 7, and that no amount
of knowledge of events before 7, would enable Him
to infer the volition at 7%, are perfectly compatible;
and they cease to be even paradoxical when we
compare the case of memory and note that there is
no essentlal difference between past, present, and
future.®

5. Reality of time.—A great many philosophers

have been concerned to deny the reality of time.
Their arguments fall into two groups: (1) those
thas depend on the supposed infinity and continuity
of time, and are therefore equally applicable to
apace; and (2) those that depend on the supposed
peculiarities of time—e.g., on the distinction of past,
present, and future. Before considering the argu-
ments in detail, it will be useful to make some
quite general reflexions.

(i.) It is a matter of direct inspection that the

immediate objects of some of our states of mind
have temporal characteristics. It is as oertain that
one note in a beard melody is after another in the
same specious present and that each has some
duration as that some objects in my field of view
are red or square and to the right or left of each
other. It is then quite certain that tome objects
in the world have temporal characteristics, viz. the
immediate objects of some states of mind. Now
it is also oertain that these objeots exist at least
as long as I am aware of them, for, in such cases,
I am obviously not aware of nothing. Hence
there cannot be anything self-contradictory in the
temporal characteristics found in these objects, for
otherwise we should have to admit the existence of

'Thspoint can psshapo be mode dealer by reflecting that a
tana has a pattern in Ums tn exactly the same sense as a wall-
MMT has a pattern in  space,

* We eaa. o< coarse, remember much that we oould not Infer.
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objects with incompatible characteristics. Hence
there is no obvious reason why temporal character-
istics should not also apply to what is not the
immediate object of any state of mind. It follows,
then, that criticism cannot reasonably be directed
against temporal characteristics as such, but only
against the descriptions that we give of the temporal
characteristics of experienced objects, and the con-
clusions that we draw from them or the construc-
tions that we base on them. And arguments that
refer to the infinity and continuity of time are
really directed against a construction based on
what we conceive to be the essential characteristics
of the time element which is undoubtedly present
in the objects that we experience; for we are not
directly aware of infinite duration or of the con-
tinuity—in the mathematical sense—of time. If
we suppose that such criticisms are successful, the
conclusion ought not to be either that reality has
no temporal characteristics (for it is quite oertain
that at least some parts of it have), or that time,
as an inference or construction extending the
temporal characteristics of experienced objects to
others, is unreal (for this goes much too far). The
only justifiable conclusion would be that one
particular way of describing and extending the
temporal characteristics of experienced objects is
unsatisfactory, and that it behoves us to look for
a better one. This point has not oommonly been
grasped by philosophers who claimed to disprove
the reality of time.

(ii.) It is thus obviously of importance to be
clear as to what is the particular view of time
that is attacked by special arguments. The
important distinction for us to make is this: it
is possible to bold (a) that there is a series of
moments of time, and that events occupy some ’
of them but are distinct from them, and have
temporal relations to each other in virtue of those
which subsist between the moments that they
oocupy; or (i) that there are no such things as
moments distinct from events, but that events
r do haye ect temporal relatigns to eac,
0 ﬁ]élly, or (&) %at!:il{ere are nI()) moments,%ll:ld th% %?Al
even events only appearif to have temporal relations
to each other. It is clearly joasily possible to deny (a)
without denying (6)..To do this ” *» can hardly be
called denying the reality of time; it should
rather be called denying the absolute theory of
time in favour of the relative theory. It is only
philosophers who deny both (a) and (o) and support
(c) who can strictly be said to deny the reality
of time. It is quite possible, however, that some
arguments might be equally fatal to (a) and to (b).

It will be well at this point to any what we can about the
controversy between absolutists and relativists. The absolute
theory strictly means that temporal relations between events
are regarded as compounded out of two relations—<1) that of
an event to the moment of time which it occupies, and (2) the
relation of before and after between moments of time. The
relative theory holds that there are no momenta, but that
temporal relations hold directly between events. Its most
important philosophical upholder to Leibnis, though he goes
a good way farther in the dlrectlon of (e); it to also held, with
a good deal of standing an by many
modern physicists of a phil i bent. We may say that
the relative theory stands at one remove, and the absolute
theory at two removes, from what we find in the objects of
immediate experience. Here we And, as we have seen, events
of finite duration and relatione of partial precedence. The
relative theory replaces these objects by series of momentary
events of no duration, and the relations by those of total
pr d and si ity. The absolute theory takes the

farther step of introducing a new set of entitles, vis. moments
which have no duration and stand in relations of total preced-
ence but never of simultaneity, and a new relation, vis. that
between a momentary event ana the moment which it occupies.

Neither theory has been very accurately stated by most of
its supporters; €.g., Newton, the chief upholder of the absolute
theory, was mainly concerned with the measurement of time
and the desire for a constant rate-measurer. But the two
theories, when thought out, may be reduoed to what has been
stated above. We may say at once that we know of no way of
deciding conclusively between the two. But. although moments
and momentary states may exist, we now know that all their
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work osn be done by certain tgsioel functions ot nothing but
event* ot Suite duration and their relatione ot partial pre-
cedence. Hence both theories may be laid to tin by ammotns
entitles which an not neceeeary to ectinoe and cannot bo either
directly or indirectly verified (vta. momentary events in the
relative theory, and momenta in the absolute theory), and the
absolute theory is the worse sinner ot the two. As certain
lofioel functions ot what actually exists (vta. osrtabi otsssss ot
oUases of events), momsota do exist; but whether there also
exists anything having the same logical rotations but ot the
type ot individuals ana not ot that of ctasoss ot otassso It eeeene
totally fanpoarible to determine. It Is, however, often con-
venient to oontinoe to speak tn terms st momenta and this
lo harmless toe the reasons given abova

We can now deal with the speoial arguments
against time.

(1) Those based on its supposed infinity commonly
oonfuse infinity with endlessness. They generally
prooeed on the assumption that what is meant by
the infinity of time is that it has neither a first
nor a last moment. But this would be perfectly
compatible with the whole oomroe of time lasting
for no more than a seoond. The fractions between
0 and 1, arranged in order of magnitude, have
neither a first nor a last term, and yet the interval
between any two of them is lees than unity. But
all attempts to prove that time or the series of
events must have an end fail. So do attempts to
prove that they oannot have ends. The most
celebrated argument on both sides of this question
is contained in Kant’s first antinomy. His
argument against the endlessness of time, inter-
preted as charitably as possible, comes to the
statement that, because there are definite points
in the time-series—in particular, the point which
we have reached when we read Kant’s argument—
therefore the series must have a definite beginning
point. Otherwise, Kant says, the aeries of events
could never have reached the definite point which
it admittedly has reached. The argument is, of
course, a complete non-rtqnitur, for it practically
amounts to saying that a series oannot have any
definite term unless it has #nd points. And this
is sufficiently refuted by considering that the
number-t-2 is perfectly definite, although the series
of numbers with signs has neither a first nor a last
term.

Arguments to prove that time or the series of
events in time cannot have a beginning are
perhaps more plausible. It is difficult for us
psychologically to imagine a first event or a first
moment, because all the events that we can
remember have been preceded by others. Also
there are special difficulties connected with causa-
tion in the notion of a first event, which do not
?pply to a first moment or to a last event A
irst event is one whioh no event preoedes, though
there may of course be moments that precede a
first event Now, the only plausible general
proposition about causation seems to be that, if
the whole universe were completely quiescent for
a finite time, it oould not begin to ohange.! This
means that, if the universe be in the same state
at any two moments t, and t, and at all moments
between them, it will be in the same state at all
moments later than i,. Now, to say that a change
happens at t, means that, if the state of the uni-
verse at t, be «], and if it also be, at any later
moment tj, then there is a moment between t, and
t» at which its state is different frem It follows
from this definition that to say that a first event
happens at ¢ involves that the universe has been
in the same state for a finite time before ¢ And
this is oontrary to our proposition about causation.
If, then, we accept this proposition as an a priori
truth, there cannot be a first event, though there
might be a first event in certain isolated parts of
the universe («.?., the creation of the world) pro-
vi‘ded that there had never been a first event in

The universe here must be taken to Inciudo God, it there
bo one.

other parte (s.y., in the mind of God). But, of
course, there remains the doubt whether our axiom
about causation be not a mere prejudice mas-
querading as an a priori law.

It mon be carefully noted that, if there be a
first event, there need not be a first moment of
time, and that, if there be a first moment of time,
there need not be a first event. Again, if there
be a first moment of time and no first event, either
there might be no moment, except the first, that
was not occupied by an event, or there might be
a duration unoccupied by events. These con-
sequences follow from the continuity of time,
ana have often been overlooked by philosophers
ignorant of the mathematical theory or continuity.

Leibnis baaed his main argument against the
absolute theory of time on the fact that, if it
were true, there might be a period, finite or in-
finite, before any event happened. This period
must be definite ; and yet, the moments or time
having no intrinsic difference, there is no reason
why it should be ended or limited by one moment
rather than another. If, on the other hand, we
avoid this by assuming that there is an event at
every moment of time, there is no reason for
assuming both events and moments, for the series
of events will suffioe.

This argument is a sound one against assuming
that there art moments, though it certainly cannot
disprove that there may be moments. If there
were moments, they would doubtless have intrinsic
differences, though we could not discover them;
we must further recognise some ultimate facts,
and one of these might be that the course of events
is preceded by such and such a duration of empty
time.

We may sum up our conclusions as follows.
Arguments to disprove the reality of time from
its infinity and continuity either oonfine them-
selves to criticising infinity and continuity as
such or introduce considerations about causality.
Arguments of the first kind would be equally
fatal to any infinite or continuous series, and
therefore prove too much, for they would destroy
the aeries of real numbers. And we now know
that all such arguments do rest on oonfusions and
on an insufficient analysis of the notions of infinity
and continuity. There is therefore no reason why
the series of moments at any rate should not be
either (a) endless or (d) of infinite length. The
seoond set of arguments can apply only to events
and not to ths supposed series of moments,
because causation is concerned with events and
not with empty time. We saw that, if a certain
plausible axiom about change be true, there cannot
be a first event. This would not, however, prove
that the whole series of events has lasted for an
infinite time, though the present writer knows of
no objection to such a possibility. There is no
more objection to the series of events being end-
less than to any other aeries being endless—i.s.,
there is none at all. The result is that all danger
of a valid antinomy against time vanishes. (i.)
Whether the axiom about change be true or not,
it is equally possible that the series of momenta
shall be (a) endless or terminated, and (6) of finite
or of infinite length, (ii.) If the axiom about
ohange be true, the series of events cannot have
a beginning, but may (a) have an end or not, and
(6) be of finite or of infinite length.

(2) Arguments against the reality of time which
turn on the distinction of past, present, and
future may be dealt with shortly. One argument
asserts that the past and the future do not exist,
and that the present is a mere point without
duration. It is then supposed that what oocupiea
no finite duration cannot be real, and this disposes
of the present. An argument of this kind is used
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by Leibniz against absolute time, though it would
presumably apply to events just as well. It is
met, of course, by the consideration that past,
present, and future are all always equally real,
and that these characteristics do not belong to
events as such, but in virtue of the temporal
relations between them and oertain psychical
events.

A somewhat different argument against the
reality of tune has been produced by J. M. E.
MeTaggart.! His argument is that every event is
past, present, and future; and that the attempt to
avoid the incompatibility of these predicates by
saying that the event has been future, is present,
and will be past involves a vicious circle or a vicious
infinite regress. The answer is that, whenever we
consider any definite statement about the pastness,
presentnees, or futurity of an event, we can see
that there is no contradiction. Take a definite
statement by MeTaggart that Queen Anne’s death
is now past and has been present and future.
Suppose we interpret this to mean that Queen
Anne’s death is not the direct object of any aware-
ness (even a memory) which is contemporary with
MeTaggart’* statement, but that it is contempo-
rary with some states of mind (».g., Lord Boling-
broke’s) which precede MoTaggert's statement;
and that it is later than some thoughts about it
{~.g., William nt’s), which also precede the state-
ment. Then those three propositions seem to be
tunelessly true, perfectly compatible, and to con-
tain all thatis meant in the assertion by MeTaggart
that Queen Anne’s death is past and has been
present and future.

We may conclude, then, that no satisfactory
proof has been offered even that absolute time is
unreal, still less that the series of events and their
direct temporal relations are unreal.

6. Measurement of duration.—It seems to have

been the question of a rate-measurer that led
Newton to the theory of absolute time. Newton
considers a number of periodic events which are
roughly isochronous, and compares their rough
isochronism with ‘absolute tune, which flows
uniformly.” It is an unfortunate way of intro-
ducing absolute time. In the first place, it is of
no practical use to any one. Whether absolute
time flows uniformly or not, we can only observe
events and must use them, or processes based on
them, as our rate-measurers. Again, the statement
that absolute time flows uniformly is thoroughly
obscure. Time cannot be said to flow, for this
seems to imply that time changes; and this would
make time consist of a series of events in time.
Nor is it at all clear what Newton meant by uni-
formity in this connexion. Presumably the mean-
ing must be that the moments of time form a aeries
like the real numbers. What we really want to
know is whether we can find any periodic prooese
such that the time that elapses between corre-
sponding stages in each repetition is the same.
But no essential reference to absolute time is in-
volved here. We must beware of confusing the
two statements: (1) there are definite intervals of
a certain determinate duration, and this duration
is independent of our methods of measurement;
and (2) there are absolute momenta of time, and
the interval between any two of these has a definite
magnitude. The latter implies the former, but
not conversely. The real problem is: Granted
that there is a definite interval between pairs of
events, how are we to measure it ?

There is a special difficulty in measuring intervals
of time between events which is not nearly so much
felt in measuring the distance between things.
This difficulty is in the temporal analogue to super-
position. We may carry a rod about with us in

space, and we may have fairly good reasons to
believe that it has not altered in length. The
corresponding procedure in tife-measurement is to
find some process which can be started and stopped
at any moment and can be assumed to have the
same period whenever it is repeated. Such pro-
cesses may be called isochronous. But, even when
an isochronous prooese has been secured, it cannot
be used to measure time in the same direct way in
which a rod can be used to measure length. A rod
will not as a rule fit an exact number of times into
what we want to measure; it is therefore divided
into a number of equal parts. Similarly we want
an isochronous process that can be divided into
equal subdivisions which can be easily recognized;

.«, we want a process which itself consists of a
number of similar processes which all occupy equal
times. Now, it is not nearly so easy to be sure
that a process takes the same time whenever it is
repeated as to be sure that a rod keeps the same
length wherever we use it; and it is much lees easy
to divide a process into parts that occupy equal
times than to divide a rod into parts that have
equal lengths. The reoognizable divisions in a
process of change are largely fixed for us, while
divisions on a rod can be fixed by us with marks
without affecting the rod as a whole.

Nevertheless the assumptions that have to be
made, and the peculiar mixture of observation
and convention that is involved, are the same in
principle for the measurement of time and of space.
The fact is that we can make immediate com-
parisons both of length and of time with a certain
amount of aoouracy. We believe that these judg-
ments are the more accurate the nearer the objects
to be compared are in time and space, and the more
similar the circumstances under which each is
inspected. Trusting to these immediate judg-
ments, we see reason to believe that both the
lengths of rods and the time taken by processes
may vary when the rods are moved or the processes
repeated. But we believe that the variation always
depends on the fact that change of position in space
or time involves change in the relations of the rod
or the prooese to pieoes of matter, and that mere
changes of position in absolute time and space—
if such could be—make no difference. We have
learned by experience what are the most important
factors that determine change of length or of period,
and we can allow for them. It is round that the
periods of recurrent processes are, on the whole,
more largely affected by changes in the surround-
ings than are the lengths of such bodies as steel
rods.

Our method of determining an ideal rate-
measurer is somewhat as follows. We begin with
some process which is sensibly isochronous—e.g.,
the swing of a pendulum, or the time taken for a
complete rotation of the earth on its axis. We
can judge of this isochronism with a certain amount
of accuracy by direct comparison in memory, just
as we can compare lengths by looking at them.
We can go farther than this. Just as we are greatly
helped m our oomparison of lengths by putting
the objects to be compared side by side, so we
can use expedients to help our judgments of the
isochronism of processes. If we start two pendu-
lums together and their periods be not exactly the
same, the divergence will become more and more
marked the longer they swing. If no divergence
be noted after many swings, we may conclude that
each swing of one takes the same time as the
correspondinﬁ1 swing of the other. This does not
prove that the successive swings of either are
isochronous; for the period of each may be varying
according to the same law. But, if we also find
that the period of one of these processes synohron-

1 “The Unreality of Time,” Mind, new *er., xvU. [190B]iZés4¥ith the corresponding period of some other
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sensibly isochronous prooes* which is physically
very different, it bepomes very improbable that
there should be any law by whioh the suooeesive
periods of two such very different processes alter
in precisely the same way. We are therefore
justified in oonoluding tmtfotwsly that the succes-
sive periods of these sensibly isochronous processes
are actually isochronous.

The next step is to state ail the laws of nature
which involve time on the assumption that equal
intervals of time are measured by complete periods
of such processes. We find, tg., that, if it be
supposed that the successive rotations of the earth
on its axis are isochronous, the laws of motion can
be very simply stated and are very nearly verified
by all the mechanical phenomena that we can
observe. So far we are entirely in the region of
what can be experienced or rendered very probable
from what we experience. But now a conventional
element enters. We shall probably find that, when
time is measured by an actual physical process and
when our laws have been stated in terms of time so
measured, a doser investigation shows that there
are slight divergences from the laws which cannot
be accounted for by mere experimental errors.
The last stage in the determination of the equality
of times now begins. We argue that the suggested
laws are so simple and so nearly true that the
moot reasonable plan is not to keep the same time-
measures and complicate the laws, but to suppose
that the laws are rigidly true but the time-
measurer not perfectly accuratde.,that suc-
cessive periods of this physical process are not
perfectly isochronous. We therefore erect the
laws into principles, define equality of times by
them, and apply the necessary corrections to our
old time-measurer. There is nothing particularly
arbitrary about this. We believed, to Degin with,
as the result of direct judgments assisted by the
use of such expedients as have been described
above, that a certain periodic process is isochron-
ous. We admitted, however, that deviations from
isoohronism so small as to escape the notioe of any
direct method are possible. We then stated our
laws in terms of time as measured by this process,
and found them to be simple and very nearly true;
but, if they are to retain their simple form and
become quite true, a small correction must be
made in the assumed isochronism of the process.
This oontradicts nothing that we have deduced
from our experience; for we admitted all along
the possibility of errors too small for direct detec-
tion. The procedure has the least trace of arbi-
trariness if, as is often the case, we can see the
physical cause of the lack of complete isochronism
in our time-measurer and can fully explain this
lack in accordance with the laws which we have
erected into principles. This has happened, %.g.,
with the earth as a time-measurer, where we can
explain its small defect from isochronism, when
once we have to assume it, by the frictional effect
of the tides acting aocordmg to the laws of
mechanics. Even when no physical cause can be
detected for the presumed lack of isochronism, it
is always fpossible to suggest a hypothetical one.
But, in so far as this has to be done, our procedure
does become more arbitrary; and a point may be
reached where a foil explanation of all the phen-
omena demands a real change in the form of the
laws with or without a change in the time-measurer.
This has happened in recent years to the laws
of motion, mainly through investigations on the
movements of small electrically charged particles
with a velocity comparable to that of light.

7. Theory of Relativity.—The next point to be
considered is the criterion of beforeness, aftemess,
and simultaneity among events which are not the
objects of any one experience. We have seen that

in favourable oases we can immediately judge that
one event that we experience is after another
that we experience. Other people can make similar
judgments about events in their experience. But
we cannot directly judﬁe of the temporal relations of
eventswhichwedonot directly experience. Matters
are on exactly the same footing with spatial re-
lations. I may be immediately aware that one
object in my field of view is to the right of another
in the same field, and another man may be able to
make similar judgments about his visual sense-
data. But it remains to be seen what is meant by
saying that an object whioh A experiences is at the
right of one which B experiences; or again what
is meant by the statement that of two objects
which no one experiences—t.g., two atoms—one is
to the right of the other. What is wanted is to be
able to date events in a time-series which is neutral
as between A’a experience and B’s, and shall oontain
events that do not fail into the direct experience
of any one. In this problem we must carefully
distinguish between two questions which are liable
to be confused: (1) How do we come to understand
the nature of the relations in the neutral time-
series!, (2) How do we know with regard to any
two definite events, S| and e> whether e, is before
or after or simultaneous with «, !

The answer to the first question is that the re-
lations in the neutral series are regarded as having
the same logical properties as those which we
directly experience, or at any rate as being capable
of definition in terms of the logioal properties of
these relations. Possibly a temporal relation as
experienced by A4 has a sensuous particularity
different from that possessed by one experienced
by B ; just as it is impossible to say whether the
quality of what 4 sees and that of what B sees
are precisely the same when they say that they
Serceive the same colour, and no available test can

etect any discordance between their experiences.
But, of course, the sensuous particularity is what
is shed when we oonsider a neutral time-series,
and only the logioal properties of the relations
(«.0., transitivity, asymmetry, etc.) are important.

The distinction between the space and time of
each man’s experience and a neutral space and
time runs parallel with the distinction between
the immediate objects of each man’s experience
and neutral (or, as we call them, physical) objects.
However we suppose physical objects to be con-
stituted, and whatever we suppose to be the re-
lation between our minds ana them, it must be
assumed that physical objects are in the neutral
space, and that their changes take place in the
neutral time and make themselves known to us by
correlated changes in the immediate objects of our
experience.

t is not neoessary here to oonsider how a
number of people, My, oome to agree
that certain events, Z » ¢ ¢ *¢> in their respec-
tive sense-data are all correlated with the same
physical event. Bnt it is necessary to notice that
they will find, first of all in the case of sound,
that, if their physical laws are to give at all a
simple and complete account of what they may
expect to hear under given circumstances, they
must assume that the sounds heard by various
people, and all correlated by them with a single
physical event, are not in general contemporary
with each other. The greatest accuracy ana
simplicity is introduced into the laws of sound by
supposing that the hearing of the sounds by the
various people takes place at times dependent on
the positions of their Dodies in physical space and
on the spatio-temporal position of the single
physical event correlated with all these sounds.
This example brings out three very important
points. (1) The determination of tne temporal
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relations between events in the minds or in the
immediate objects of the minds of different people
san be accomplished only when these events have
been correlated in some definite way with supposed
neutral physical events; (2) the temporal relations
then assigned are such as to make the laws telling
us what sensations to expeot in given circumstances
as simple and accurate as possible; (3) it follows
from these considerations that the determination
of a neutral time-series and of the positions of
physical objects in a neutral space must proceed
paripaatu.

Suppose, ap., that we say that ths velocity of sound is o
centimetres per seoond: fl) we want to oonnect all the known
tacts about the sounds which people hear under circumstances
that can be directly experienced; (2) we want to do this oom*
pstibly with ths assumptions which have already been made as
to what heard Bounds an to be classed together as connected
with ooe physical event; and (8) we want our laws which sum
up the known facte and anticipate experience to be as simple as
» compatible with accuracy. We find that these ends oan beet
be phshed by supposing that A'e hearing of as and B’s
hearing at s» (as and as being both correlated with the single

L)

physical event B) take ptios at times @.- and t+*-respec-
tively, whan | to tbs date of 8 tn the neutral time-series, and
«= and a* an the nepwstive distances between the plaoe when
8 happens in physical space and d's and B*e bodies as physical
objects We most remember that the correlation of several
sounds beard by different people with a single physical event
and the atMgnme”t of positions in neutral specs to physical
events an themselves carried out on the same general prinoiplee
as the dating of events in neutral time and as the measurement of
duration already described; As., wo start with Instinctive Judg-
manta of rough accuracy, and then proceed to a mon accurate
determination of our terms, guided by the general motive of
mavhnMng the aocuraoy and simplicity of scientific lawn.

An we have seen, sound is the first and most
obvious case where it is neoessary to assume
different dates for different members of a group of
sense-data which are all correlated with a single
physical event. The more accurate researches of
science necessitate a similar process for dealing
with the sense-data of sight, and so the notion of a
velocity of light is introduced. These velocities,
once determined, furnish a criterion of before and
after among physical events, and, through them,
for events in dinerent minds.

Lot us denote any moment at A by the symbol "tr, and an
event which happens at the point A at the moment °tr by
cor. Let us use the same notation for events and moments
st B. Then wa can say: An event °ar preoedee an event S«s if
a dtoturbanoe leaving 4 at °ir reaches B not later than <'ia
Vow it is found that wa have no reason to believe that any
dktnrtnnoe travels faster than light. It can be shown that, if
the above be our sole criterion for before and after between
events at different plaoes, then will be naira of suoh events of
which we have no reason to say that one la either before, after,
or contemporary with the other.

TO see this, oonsidsr the following case. Let 2ri happen at
Aat*t]. A signal which leaves A at “tj cannot reach B befon
a certain moment %. Again, a signal that reaches A st %
eaanot have left B<Vtar a oertein moment &to- On our criterion,
therefore, °t> to before any moment that ia attar % and is after
any moment that ia before %. But bow an events at B which
happen between % and % related in time to the event %,
Take an event *a, euoh that % is between % ’l’d Too
cannot any that It to baton %; for a disturbance leaving B at
U* would reach A later than %. But you also cannot aay that
% Is before it; for a disturbance leaving A at “ti would reaoh
B titer than *t, (vis. at %). Hanes oo our criterion we can
neither soy that *«, Is before “*i nor that “»i Is before t,
Moreover, then Is an infinite number of events at B of the
tarn 4«, when * Is between 0 and 2. Thus wo cannot cut the
knot by saying that, since they an neither baton nor after %,
they an contemporary with it. For they an not contemporary
with each other. Thus one and only one of the otiaa of events
", oan bo taken to bo contemporary with “«1, and the rest, so
tor as our criterion goes, must be held to be neither befon,
after, nor simultaneous with *0]. We an thus oompelled to re-
cognise that we may have no moans of deciding whether a pair
of events at different plaoes in physical space an contemporary
er not la phyafoal time.

We can, if we like, aooept this result, and build
up our physics on the assumption that physical

time really is non-oonnexive; <m«., that, though
all events have temporal relations to some events,
none have temporal relations to all events. This
has reoently been done very fully and ably by
A. A. Robb.! Or we may take the more usual
course of assuming that physical time really is
oonnexive, but that in certain cases all criteria fail
to determine the actual temporal relations which
subsist between events in different places. We
then must simply make a convention (to return to
our example) that one particular event of the class
of events at B, whose temporal relations to % are
left doubtful by our criteria, is contemporary with
“«!, and that whatever precedes this one precedes
“«! and whatever follows it follows “e, It is
customary to assume that the event at B which
comes midway between % and ‘e, is contemporary
with <*«!; but it must be noticed that this is a mere
convention, though doubtless the most reasonable
one to make. (On our notation this event would
naturally be”s,.)

‘We must notice further that, for this convention
to be determinate at all, we must assume that we
know that the time-measurer at B goes at the
same rate as that at 4, and that both go uniformly.
Now, if the time-measurers cannot be moved
about, their synchronism can be determined only by
sending signals from one to the other—e.g., light-
signals. And, even if they can be moved about,
our only test for the continuance of their synchron-
ism, when they have been moved apart and are no
longer in view together, is by light-signals. On
the other hand, the question whether our tests for
synchronism by light-signals are genuine tests (f.«.
involve synchronism in physical time) depends on
whether the velocity of light relative to the system
containing the time-measurers is constant in time
and the same in all directions. And this last point
cannot be determined until the time-measurers in
two plaoces have been synchronized; for it is
obvious that to measure a velocity we need to
know the time in two places. We see, then, that
the possibility of synchronizing time-measurers
and the uniformity of the velocity of light stand
and fall together, and that neither oan be proved
independently of the other. If we allow that the
velocity of light relative to the system is oonstant
and uniform in all directions, our tests for synchron-
ism and uniformity in our time-measurers are valid;
if we allow that the criteria ensure physical
synchronism, the physical velocity of light (as
distinct from its numerical measure on our con-
vention) will be oonstant and uniform. But
neither question is or ever will be capable of in-
dependent settlement; and therefore we simply
have to make a convention that the meaning to
be attached to synchronism in different places is
agreement with the teste based on light-signals,
and another convention that distances shall be so
measured that the measure of the velocity of light
relative to the system is independent of time and
of direction.

Suppose now that the people on a system §
determine their spatio-temporal oo-ordinates in
this way, and that the people on another system
S!, moving with uniform translational velocity
relative to S, determine their spatio-temporal co-
ordinates similarly. Let them arrange, as they
oan do, that the time-measurers at the origin of
each go at the same rate; and further let them
arrange their units so that the velocity of light as
measured by each from experiments with sources
and mirrors fixed in their own system shall have
the same numerical measure. Then (a) it can be
proved that each will find the same numerical
measure for the velocity of light, even though the
sources and mirrors be in uniform motion relative

1A Thtcrf ufTinu and Afau.
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to the two systems. (4) It is possible to find
equations connecting the spatio-temporal oo-
ordinates which the people on S give to any
momentary event which they obsorve with those
which the people onSkive to the same- event.
These are the celebrated transformations of the
Theory of Relativity. They are, as we should
expect, perfectly reciprocal, since the relative
motion of S and S’ is a perfectly mutual phenome-
non. But (e) they lead to oertain rather startling
results. (1) Lengths along and at right angles to
the direction of relative motion which are judged
to be equal by the people on one system will be
judged to be unequal by those on the other. The
ratio depends on the relative velocity and on the
value of the velocity of light which is oommon to
the two systems.! (2) Events in different places
which are judged to be contemporary by the people
on one system will be judged to occur at different
timee by those on the other system, and the
difference of time will depend on the distanoe apart
parallel to tbe direction of relative motion.

Although the observers on the two systems thus
differ, they cannot criticise each other. Each has
pursued precisely the same plan in setting out his
oo-ordinates and synchronising his time-measurers.
And it would be quite futile for one to claim that
his results are the right ones because his system is
at rest and the other is in motion. For the
relative motion is completely reciprocal, and
neither absolute motion nor any consequence of it
can be observed. Lastly, it is equally futile for
one to say that he is at rest * relative to the ether,’
while the other is in motion; for we know that no
experiment whatever has been able to demonstrate
motion ‘relative to the ether,” and this motion
may fairly be dismissed as a fiction. Tbe upshot
of the matter is that there ft nothing to choose
between their respective judgments, and that all
the laws of nature can be stated as truly and will
have precisely the same form, no matter which of
an infinite number of systems in uniform trans-
lational motion be taken as the basis for spatio-
temporal oo-ordinates. This result, with the
mathematical consequences that flow from it, is
known as the Theory of Relativity. Its philo-
sophical importance is that it enables us to see the
tacit assumptions that are made when we talk of
events at different places being contemporary; and
the fact that measurement of distance is entangled
with time, since the distance between two objects
at any time involves a decision as to what is meant
by the same time in two different places. Though
it no more completely refutes the possibility of
absolute space and tame than does any other
argument (for after all It only deals with our
numerical measures and leaves it open whether one
system of time-measurers is physically uniform and
fiynchronous and one system of space-measures

irectly represents distances in physical spaoe),
yet it helps to render the notions of absolute space
and time still more spectral and remote from all
possible experience than before. For it enables us
to see that there are a oertain indeterminateness
and conventionality even in the measurement of
the distanoe between physical objeots and of the
lapse between events; and that therefore what we
can know is even at a farther remove than we had
thought from the points of absolute space and the
moments of absolute time

The Theory of Relativity sketched above was
first fully stated by Einstein in his classical paper,
* Uber das RelativitiltsprinriP und die aus demsel-
ben gezogenen Folgerungen,” which appeared in
the Jahrbuch der Radioaktivitit und Elektronik
for 1907. This may be called the restricted Theory
of Relativity. It may be briefly characterized as

1 This Is tbe tamous Lorente-ntsgerald contraction.

consisting of an experimental fact and a philo-
sophical principle suggested by a great number of
facta. The philosophical principle is that, since
we can never observe absolute time, space, or
motion, even if there be such things, the laws o
physical phenomena as learned from experiment
and observation must retain the same form for
acts of observers in uniform motion relative to
each other. This persistence of form (or oovari-
ante, as it is technically called) in the differential
equations that express the laws of nature does
not in general imply that the actual magnitudes
measured by two observers in uniform relative
motion will be the same.

R.y., an observer moving with his instruments relative to an
electrioally charged body will detect magnetlo aa well ee eleo-
trfosl loroee, whilst one who Is at rest with his Instruments
relative to this body will observe only electrical forces. But
tbe differential equations connecting the effects noted by one
observer with each other and with hu c, y, s, and t oo-ordinates
will be precisely tbe same as those connecting the effects noted
by tbe other observer with eaoh other and with Ms a, g, s, and
1 oo-orrtinetaa,

This principle by itself, however, would be of
little use, since it does not enable us to say what
connexion exists between the co-ordinates of the
two observers. But, if there be some physical
magnitude, which is not merely covariant but also
invariant as between different observers in uni-
form relative motion, the transformations connect-
ing the two sets of oo-ordinates can be found.
Now the velocity of light in vacuo is found to fulfil
this condition; its actual numerical value is found
to be the same by all observers. The mathematical
consequences of this fact lead to Einstein’s set of
equations connecting the x, y, s, i oo-ordinates of
one observer with those of another who is moving
relative to the first. The precise significance of
Einstein’s principle of the ‘Constancy of Light
Velocity > has been indicated above, ana shown to
be connected with the way in which we are forced
to lay out a system of co-ordinates and to define
simultaneity between events in different places.

Einstein’s restricted theory has gained many
triumphs. It explains at once what is known as
Fresnel’s dragging - coefficient for light passing
through matter that moves relative to the observer.
It also accounts for the change of mass with
velocity which is observed when small particles
move with speed oomparable to that of light. The
principle necessitates slight changes in the previ-
ously aooepted form of some of the laws of nature.
Maxwell's equations and the equation of continuity
in hydrodynamics do indeed at once and without
modification fulfil the condition of oovariance.
But the laws of mechanics, as they stand, are not
in accord with the principle and need modifications
which only beoome practically important in dealing
with the motion of matter with velocities com-
parable to that of light.

Considerable philosophic importance, in con-
nexion with the nature of time, attaches to the
work of Minkowski.

On tbs ordinary Newtodea nMohanics tbe form ot tbe laws
ot nature to unchanged It tbe three spatial axes be twisted In
spaoe about their origin ae a rigid body. Now Minkowski
snowed that the Lorents-Einsteln tnnsfonnatiori is equivalent
to a twist of the same nature performed on east ot four
mutually rectangular axes in a four-dimenstonal spaoe. Three
ot these axes an tbe ordinary spatial ones, the fourth to the
time axis multipled by e, the velocity ot light, and s the root ot
-L So far the theory must be regarded as a manty elegant
mathematioal devioe, anoe the fourth axis to imaginary In the
mathematical Sanaa, and tbe angle ot solution to also imaginary.
But, U we do not assume that the geometry ot tbe tour-dimen-
sional * speoe-time' is Euolidaan, a muoh mon important mean-
ing can be attached to Minkowski's Interpretation st tbs
relativity transformations. If we suppose the geometry ot
‘spaoe-time' to be hyperbolic (to. the geometry of Lobat-
ohewskl), the relativity transformation corresponds lo terlstinff
a nt of four real axaa sea rigid body through a real angta ebons
the origin. The axes an now c, » «, and ot, and s sinmly
depends on the different unite that we me In aseasuring tteas
and spaoe; so that naUy wo an dealing with a toar-dliiMnelonal
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manifold in whfob vpnos and time ere boi
other, bat whcss geometry le not Kuolklean bat
chewmnn.

The work of philoeophical mathematicians since
Minkowski’s death haascoomisistbthrigalyely dier de-
veloping the notion thuttthbailtitintetdadata in the
world are events in spaoe-time, ».e. events extended
both in space and in time. The content of a
specious present forms an example of such data.

pace ana time as used in the sciences only emerge
at the end as elaborate mathematical constructions
built on the immediately perceptible relations
between extended events.

The best exposition of this point of view is con-
tained in A. N. Whitehead’s -Principles of Natural
Knowledge, which begins with a severe criticism
of the concepts of classical physics and proceeds to
elaborate the notions of space, time, and matter
from the crude data of sense and their immediately
given spatio-temporal relations. It seems hardly
possible to doubt that this is the right path for
further research, hut it demands a combination of
philoeophical and mathematical abilities of so
high an order that few can tread it successfully.
Alexander in his Gifford Lecturee at Glasgow has
developed the notion of space-time with great full-
ness from the purely philosophic side, but, at the
tame of writing, his lectures have not appeared in
print, and it is impossible to give a fair account of
his views from the short synopses which are alone
available.

It remains to say a few words about the general-
ised Theory of Relativity. So far we have only
considered observers in uniform relative motion
and have laid down a principle of relativity for
them. Einstein has oocupiea himself in the last
few yean in removing this restriction and thus
bringing gravitation, which fell outside the older
theory, into the soope of the Theory of Relativity.

A psrttote to Mid to bs under the notion of no force if it move
rndformlvin a straight Uno. Bat the question whether It moves
in a etraight line and whether It moves uniformly to dearly
relative to oar spatial axes and to oof measure of Ums. If, «j.,
a psritota moves onUormly In * straight line relative to the
rectangular axes m and «, tt win not do so relative to axes which
rotate shoot the origin in the « plana Aooordingly. relative
to one set of axes It will bo said to be under the action of no
force, whUsC relative to the eeoond set It will be Mid to be under
the forces needed to produce the observed sooeleratiooa. Now
the‘forces’ introduced by these mere dhangee of our axoe of
reference are In one respect very much like the force of gravita-
tfoo. They, like it, effect all forms of matter indifferently and
depend oruy on the maee. not on tbe special nature of the
mattar. On the other hand, a genuine gravitational held cannot
be altogether tnaotormsd away by a suitable change of axes,
as a purely geometrical field can be. For any one particle thia
can be done Dr obooelng axee fixed In the particle, bat relative
to them axee tbe other particles in the field will still be
aocalented. Now it seems dear that a mere change of axes
could not make any diflersoos to the form of the tews ot nature,
and tiros, If gravitation were capable of being transformed away
merely by a suitable change of axes, the principle of relativity
would ise erf that the preeenoe of a gravitational held makes no
(fiffmecoo to the form of the laws of nature. For the reason
mentioned above tbe principle of relativity cannot be taken in
Ate unrestricted sense. It may, however, be taken to smart
that the form of the law of nature to unaltered in a gravitational
Md”>to a certain (as yet undetermined) order ol differential

EERS,

It is DOW neoessaiy to see the bearing of these
results on the constitution of the ‘space-time' of
nature.

It baa boon proved by Ulemann that the metrical geometry
of any space to completely determined when tbe * linear element’
<*. tits interval between any pair of infinitely near pointe, to
sxpreeeod as a known function of tbe differentials of the co-
ordinates. Thue a threodimenafonal Doniirimn speoe to oom-
ptotefy daftned by the equation

ds»-da*+dg«+dss

far the Baser element. Now tbs mstrioal properties of four-
dfenmmioml space-time will be completely determined when <U>
(the interval of any pair. of adjacent points In It) to expressed as
a known function ~wo* dyl, dr>, dri, dndy, dads, dnti, . . .
ate In space #ints, therefore, the ten coefficients of (fad, dpt

must bs known In order to determine -it*. In general
these coetMenta win bo functions of n,g,s,t; they are denoted
by tiie totters peffywPW, eta. Any transformation of axes
oorreoponda to a change In those p’s and therefore to a change

In the form of the linear element. It follows that, as regards
forces Introduced simply by changes of axis, It to a matter of
perfect Indifferenoe whether we say (a) that tbe geometry of
spaoe-time to such sad such end that such and such forces am
acting, or (b) that the geometry of spaoe-time to such as to pro-
dcoe the appearance or these forces. Tbe p’s can be regaraed
either (a) as completely determining tbe forces on a given
assumption about the geometry of spaoe-time; or (i) as deter-
mining the metrical properties of spaoe-time Itself. Tbe ex-
tended Theory of Relativity prefers to take the seoond view of
them and to drop all reference to forces; on tbe first view the
p's are of the nature of potentiate. Now, In theory, any function
whatever might be chosen for the ate. But, In fact, all parts of
nature are subject to gravitation. This means that the choioe of
p’s Is not absolutely unrestricted, but that in every permissible
system of axes for describing nature the p’s will be subject to
a set of differential equations connecting them with each other
and with the x, V, s, and t of that system. These equations
then express the law of gravitation and at tbe same time
express It as a fundamental property of spaoe-time.

It is extremely difficult to render Einstein’s
theory intelligible without mathematics, and the
mathematics needed is somewhat formidable. It
is hoped, however, that the above slight sketch
may illustrate that extreme entanglement of time
with space and with matter which undoubtedly
occurs in our crude sense-data and is now seen to
persist even in the most refined speculations of
mathematical physics. It may perhaps be added
that Einstein’s generalized theory, as distinct from
the special philosophic interpretations which may
be put on it, is not a mere idle speculation, but
has already explained the anomalies in the peri-
helion of Mercury, and has correctly foretold the
amount of deviation in a ray of light due to its
passing near a heavy body like the sun.

8. Historically important speculations about
time.—Our knowledge of time as of space owes more
to the labours of mathematicians and physicists
than to those of professed philosophers. The sharp
distinction between time and what changes, ana
between space and -what moves in it and is ex-
tended, is largely due to the development, first of
mechanics, and latterly of electrodynamics.

To the Greeks we owe much less with regard to
time than with regard to most matters of philo-
sophic or scientific speculation. This may perhaps
be ascribed to the late development of dynamics;
the Greek approach to the problems of time was
mainly by way of astronomy. Of course, Zeno’s
celebrated arguments have an important bearing
on change and continuity, and, whatever may
have been the real intention of their author, they
remained the beet discussion on these subjects so
closely related to time until the final treatment of
infinity and continuity by Dedekind and Cantor
in the latter part of the 19th century. Time plays
an important part in the Timau* of Plato; and,
although his treatment cannot be called satisfac-
tory, it has the merit of distinguishing time from
what is in time.

Plato says that God wished the created world to
resemble the intelligible one as far as possible.
Now, it was not possible for it to be etenial, and
the nearest analogue to eternity which He ooulq

provide Was to make *_amoyi .otornlty .
This.ia..time, and it is clow.ly.nmumfAad with w
motions of the heavens; .eternity ‘rests in unity/

but the image ‘hasa motuttLafiCordiug to number?

Before the heavens were created, there were ho

days, years, etc.; but, when God created the

heavens. He created these divisions of time also.

Tioi6.jsaOhiia.a»4fld_ya#4.the heayqna, and. _if
one were to be dissolved, so would the other be.

But Plato does not appear to identify time with

the motion of the heavens, though it u difficult to
see what he supposes it to be in itself. According to
Plato, past and future are created special of time,
which we wrongly transfer %l tEijSrUftLfISScnae;
strictly ¢ was * and® will he’ are to. be asserted
only of generation in time, for they are motions.

The analogy of the moving image to the eternal
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is that the created heavens have been, are, and will
be in all time. This view has something in oommon
with that of Spinoza, who makes things as they
really are for ratio timeless, but holds that this
timeleasness cannot be grasped by tmaytnofioa,
which represents it oonfusedly as duration through
endless time.

Aristotle defines time as' the number of motions
relative to before and after.” Number here appears
to mean what is numbered. The now is borne
along with the movable as a point may be regarded
as moving and making up a line. So in a sense
there is only one now, though in another sense
there are many nows. This is obviously a very
unsatisfactory metaphor, and there seems no reason
to think that Aristotle was really clear as to the
distinction between time and motion.

The Schoolmen in the main adopted Aristotle’s
views, though with certain modifications. St
Thomas Aquinas, in the tract de InttantUnu, dis-
cusses time and ohange with some fullness. He
draws a distinction between the time in which
angels perform their acts and that in which men
and matter operate. The time of angels is dis-
crete, that of men continuous; the difference arises
from the fact that continuity is essentially con-
nected with matter, while angels are separated
substances. An instant for an angel is the time
occupied by a single act; it may thus correspond
to a long period in our time. This may be oom-
pared with Royoe’s views about the varying lengths
of the specious present in various beings.

In modern philosophy the men who have moot
oonoeraed themselves with time are Tsiihnixg.qji
Kant Lfibniz argued sia@mg]ysdd 1 hoifihtivuumT
of time inh'his alﬁ;gters to Clagl]Ke, who represented
Newton and the absolute Theory. ~HB "Argiments
turn mainly on the ldentity of indisoernibles and
the principle of sufficient reason. Leibniz care-
fully distinguished duration from the relation of
before and after, and he compared duration to the
extension of matter. Tsci in_view_is i
is_a_system of i iona o a

related by before, a alfg%rmmnnsm&ipwit_h
He holds that all” possible worlds must be in time,
though, of course, the particular temporal rela-
tions of the actual world are contingent. To make
Leibniz’s theory coherent, it would be necessary to
be much clearer than he is as to the relation
between the time-series of each monad and the
time-series of the universe. He attempted to
explain the relation between successive states of
the same monad by saying that the earlier ones
have the quality of being desires for the later ones.
As an attempt to replace relations by qualities
this clearly fails, sinoe ‘desire for’ anything is
clearly a disguised relation. And as an attempt
to define before and after it also fails; for it is
dearly a synthetic proposition that desire for X
precedes X. Then again it seems essential to
Leibniz’s doctrine of the reflexion by one monad of
the states of another that we should have some
account of the temporal relations between corre-
sponding states in different monads. The state of
a monad at a given moment in its own time-series
is presumably the reflexion of the contemporary
states of other monads; but we are not tola what
is meant by a time-series oommon to the monads,
nor is it clear that this would be consistent with
Leibniz’s dislike of relations.

The absolute theory of time has never had much
philosophic support; there can be little donbt that
Leibniz had the better of Clarke. Perhaps the
best arguments for absolute time and spaoe are to
be found in Bertrand Russell’s Principle* of Mathe-
matic*. They do not seem to the present writer to
be conclusive, and their author has latterly taken
a much more relativistic view.

T-ocka. r]
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temporal relations are connected Wit tune
that is used in physios. Berkeley and Hume in
particular fail to give any reasonable account of
the distinction that we certainly make between
the temporal order of our ideas and the temporal
order of the objects which we claim to know by
them. It is a great merit of Kant to have seized
on the importance of this point in his ¢ analogies
of experience,” though the distinction will certainly
not bear the superstructure which he built on it.
He attempted to prove that the distinction involves
the permanence of substance (which he seems to
identify with the chemical law of the conservation
of mass) and the law of causation among experi-
enced objects. But his arguments are entirely
inconclusive even to prove that, in order to make
the distinction, we must believe in these principles;
much less to prove, what the transcendental method
always tends to confuse with this, that the prin-
ciples are true.

Time plays perhaps more, and more important,
parts in Kant’s philosophy than in any other.

(1) In the jBeUetie ha tries to prove that it is a tons ot
intuition, the tons appropriate to ths internal sense. This
seems to mean that. Just as we oan only peroeive physical
objects as betas in space, thoog than Is no reason to think
that things-in-themselvM are e¢parial, so wo oan only paroeiva
ourselves and our mental states in Introspection as being in
time, though then Is no reason to think that are really are in
time. This certainly seems to raise the special diffloulty that,
tiniest we know onnrivee as wo an end not merely u we
appear, wa cannot know what our forms ot intuition are, bat
only wnat they appear to be, whilst Kant's argument oertainly
assumes that wo know what they an. (Z) In tha UdM. as
we have seen, Kant has an antinomy about time. Thia
apparently would, if valid, overthrow not merely absolute
tune but also the temporal character of events and the tem-
poral relations be tween them. We have already seen how grave
an the dUBoaltiee in the way ot any e=wh owdosioelL «ad how
entirely poweriees Kant's argumanta an to prove It. (3) In
the ZtuuyMe time playa an important part In the dimoult
doctrine of the = C ot the oategtnrien The position
seems to ba that the categories as pun oonoeptions of ths
understanding cannot be applied immediately to the manifold
given in sense, oven after that has been synthesised by imagina-
tion. They have to bo mediated through time; thus tbs cate-
gory ot ground and consequent, which ta purely logical, oan be
applied to the world ot sensible experience only after It has
been schematised Into the temporal form ot cause and eSeot.
The whole argument ben is oonfused and weak to a remarkable
degree; the principle appears to be that the manifold of sense is
provided with temporalcharacteristics by intuition; that three
remain and an elaborated by the syntheses ot imagination ;
and that then the gories oan be applied U they be first
schematised so that they and the synthesised manifold rim
the temporal characteristic in oommon. (4) Kant's critical
solution ot his own antinomy Is that the infinity involved In
time is not an actual infinite, as it would have to be U time
applied to tbings-In-themeelvee, but is only the power that we
have ot always synthesising farther than we have yet gone in
constructing a temporal series. To this Lotee makes the very
pertinent criticism that it surely depends on the nature of
things-in-thunselves whether we shall be indefinitely supplied
with material to synthesise.

The modern development of our knowledge
about time is dne mainly to two sets of people: (1)
philoeophioal mathematicians, like Dedekind and
Cantor, who have given a satisfactory analysis of
infinity and continuity, and thus finally refuted
all antinomies based on these; (2) mathematical
physicists who have been led by their studies in
the optics of moving systems to elaborate the
Theory of Relativity. The pioneer in this work
is Lorentz; the theory itself was first formulated by
Einstein; and the mathematical and philosophical
oonseqnenoes have been drawn ana elaborated
by Einstein, Minkowski, Robb, Whitehead, and
others.

It is also necessary to mention among recent
philosophers Bergson, in whose works time, nomin-
ally at any rate, plays an important part. Bergson
holds that the attempt to treat time as similar to
spaoe is a perverse one philosophically; it may
work very well in dealing with dead matter, but it
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shows its falsity in biology, psychology, and philo-
sophy. He also falls foul of the mathematical
theory of the continuum as applied to time; he
admits that it is internally consistent, but denies
that it describes what anybody really means by
change and motion. Bergson’s arguments seem to
rest partly on a comparison between change as
a sense-datum (e.g., the peculiar characteristic of
what we see when we look at the second hand of a
watch as distinct from the hour band) and physical
change, and partly on the erroneous view that a
whole of related states cannot be a change unless
each of its terms be a change. Again, in some of
his remarks about memory he seems to suppose
that, because a memory-act is a later awareness
of an earlier event, the earlier event and the later
awareness must somehow be contemporary.
Finally, he seems to think that the ordinary view
of time is refuted by the facts, of which he is
strongly oonvinoed, that no two total states of
mind at different times can be exactly alike, that
there are not, strictly speaking, distinct elements
which can recur as parts of different mental states,
and that no amount of knowledge about earlier
states will enable us to foretell later ones com-
pletely. But Bergson’s most characteristic doc-
trines belong to the subject of change rather than
to that of time.

= —(al Biotorioai. — Plato, Ttmw, Aristotle,
FAntor; St Thoouu Aquinas,do/mtantibut. (6) AAuluto
ond raiotiao tAwriw.—Leibniz, Lottm to Dr. Sanuul Clarkt,
London, 1017; Bertrand Russell, TAo Prfnptocd Matht-
mottos, Cambridge, 1908, Raflitp  iwu.-Leibniz:
Kant,OrUimuofPvnBeason;  r.H. Bradley, Appearance  and
Bttlitf, tod ed. revised, London, 1902; J. Hui* McTaggart,
*Hie Unreality of ’time,’ Mind, new ear., zvli. [1908] no. 68,
p. tSitL; H. Bergson, Time and Pnaonll, tog. tr., London,

lain, and Jfattor and Mmorp, tog. tr., do. WIL (d) Jfoaruro-
oMUC of Hut* and Thtorp of RAkaiwitp.—H. PoincarA &tonoe
ataUAode, Faris, 1908, and La Valtar da to aoiznee, do. 1808;
London, 1900; H.
1909; L. SUberztein,

H. A. Lorentz, Tkt Thton _of Elootrmu,
IGnkowski. Baton end trot, Leipzig,
Tie TLaan of BtlaUtUp, London, 1914; D. Broad, Per-
aaptian, plotia, and BtaHtp, Cambridge, W14; A. A. Robb,
A ntorp af, mu and Epoea, London, 1911; A. S. Eddington,
Baport an tAs Batalisftg TAaory qf Gravitation, do. 1918.
(a) PAostoai Ctoaa as a eonatruotion.—B. Russell, Our Knou-

laipo tftlu SxUmal World. London, 1914; A. N. White-
head,FMaofeta*Batumi knouMga, Cambridge, 19W.
C. D. BROAD.

TINNEH.—See DENES.

TIPITAKA.—See LITERATURE (Buddhist), vol.
viii. p. 85,

TIRUPATIL.—Tirupati, vulg. Tripettv (Teh
Tlrupatl, tint, Skr. fri, * venerable,” pati, ‘lord’),
a town" m Chittoor District, Madras (lat. 13° 38'
N., long! 79° 24' E.), is a famous place of pilgrim-
age, situated on the Tiramalai or sacred hill,
usually known to Europeans as Upper Tirupati, in
contrast to the lower town at its base. The whole
area is considered sacred, and up to 1870 had never
been visited by Europeans. Mark Wilks states
that he was on duty tor eighteen months in the
neighbourhood, and, thongh he frequently climbed
the adjoining hills, he could never catch even a
distant view of the pagoda.! The belief that much
crime was committed without detection in the holy
town led to the issue of an order by Government
that it should be thrown open to the District
officials. This at first produced considerable local
opposition; but European visits now cause little
sensation. The sanctity of this hill-range rests on
the legend that it forms part of the sacred moun-
tain Mero. The range has seven principal peaks,
each of which is sacred and has a name and Legend
of its own. One of the peaks, known as SeehA-
ehalani, * serpent hill,” takes its name, from the
belief that it was tom from Mera by Adi Sesha,
the primordial snake, who contended in a trial of

1 Biot. MttUut of Ou SaaOt of India), Madras, 1809, L 248 n.

strength with the wind-god, Vayu. Viyn raised
so great a tempest that the peak was blown away
and fell to earth in its present position. Near this
peak the great temple stands. Little can be seen
of it, and no European has been allowed to enter
it. It is a building of little architectural beauty
or importance, but the cultus of the deity w
interesting as an example of the amalgamation of
local non-Aryan beliefs with orthodox worship.
Within a small chamber lighted by lamps is the
idol, a stone image of ViSnu, seven feet in height.
It represents the god as Chaturbhuja, * four-armed,’
one of the right hands holding the discus (chakra),
one of the left the conch-shell (tankha), the second
right hand pointing to the earth to draw attention
to the miraculous origin of the holy hill, while the
remaining left hand grasps a lotus. The deity
possesses 1008 titles, the most common of which
are Srinivasa, ‘dwelling with Sri or Lakftnl,’
goddess of prosperity, and Venka(achalapati, the
title of the sacred hill, which has been adopted into
Sanskrit from the Tamil ven, ‘white,” horfam,
¢ hill slope,” thus showing that the deity was
adopted into Brahmanism from a Dravidian cult.
By visitors from the Deccan and N. India he is
generally known as BalAji, which, according to
Monier-Williams,! is the name of a human incarna-
tion of Vifpu or K*na of whom little is known,
save that he was remarkable for many extra-
ordinary qualities, and that he lived in the neigh-
bourhood of the sacred hill. Henoe visitors to the
shrine generally invoke him by the title of Govinda,
‘cow-keeper,* one of the names of Kf“na. It is
remarkable, however, that, according to common
belief, the image worshipped was originally one of
Siva. The transformation of the Saiva cult to that
of ViSnu is traditionally ascribed to the reformer
R&m&nujttohArya (born c. A.D. 1017). It is said
that he procured a conch-shell and discus of gold,
which he placed before the image and closed the
temple doors. When the shrine was opened next
day, it was found that these emblems of Vifnu
were grasped in the hands of the image, and there-
fore it was really Vifnu. The tangled hair (/ata),
the oobras carved upon the body, and various other
peculiarities indicate that it was intended to re-
present Siva, and the priests, who are Dlkshita
Br&hmans, admit that they belong to the Saiva
sect. The god is provided with a oonsort, PadmA-
vatl, said to be the incarnation of a mortal woman,
and the offerings are believed to have been origin-
ally collected to provide for the marriage of the
pair. In an ante-room there is a brass vessel with
a bag hanging in it, into which money and jewels
are placed. On the other side are two gongs, one
of which, when struck, utters the name Govinda,
the other N&rByana—both titles of the god. Many
pious persons observe the custom of collecting in
their homes monthly contributions which are placed
in a money-box and finally offered at the shrine.*
The anthropomorphism of the cult is shown in the
belief that the deity annually announces to certain
persons that he needs shoes, which they make and
present* Various rites indicate the non-A
character of the wonhip. Thus a feast called
GangOjitra, ¢ Ganges festival,” is held in the early
spring, when a figure is made of clay or straw,
before which animats are sacrificed—a custom
quite opposed to true Vai$nava beliefs. Even
Brahmans, who will not attend personally, send
victims. When the sacrifices are over, the image
is burned, and much rude merriment follows.
Some votaries carry on their heads a structure
made of bamboo, resembling a car, adorned with
coloured paper, and supported by ‘iron nails that

1 BrOAnumtom and Hindui§m*. London, 1891, p. 287 f,

* E. Thurston, BlAnoprapAto Hotoa <n 8. India, Madras, 1908,

p. 862.
* Thurston, Castos end Tribu of 8. India, tv. MOL





