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TIME IN ENGLISH VERSE RHYTHM

This study treats of the time relations found in English verse
rhythm. It states the defects of the enrrent methods of studying
the subjeet and the advantages of psyehologieal experimentation by
the aid of graphie records of the voice, Selected examples of Eng-
lish verse are then examined and the various theories of metrists
and psyehologists on the subject eriticized in the light of the ex-
perimental results.

INTRODUCTION

No one will eontradiet the statement that all verse is character-
izedd by rhythm. About poetry there may be some dispute; at
any rate highly poetic prose may not be partieularly rhythmiecal and
may at the same time be better poetry than some very regular
verse, Every theory of rhyvthm, no matter what its other peculiari-
ties, must be sufficiently broad to include verse. Musie and wverse
are the sourees of most of our more affeetive experiences of rhythm.
Not that there are not many other rhythmical experiences in our
daily life, indeed the ordinary funetions of our organie existence
are constantly supplying a stream of sensations which are at onee
recognized as rhythmieal when attention is paid to them. But it is
through our ears that we are best able to enjoy pereeiving rhythms
and with the voice that we produce them oftenest and with the
greatest satisfaction. The ordinary organie rhythms go on un-
perceived for the most part, and the same may be said of such
semi-voluntary movements as walking or riding a bicyele. Even
heard rhythms are frequently ignored, it is true, but musie and
still more verse receive a high degree of attention. And even if we
learn to disregard musie under eertain cireumstances, when we are
oecupied in conversation or otherwise preoccupied, the sound of
recited verse retains its power to compel our attention.

This is perhaps due to the infrequeney with which reeited verse
is heard under modern conditions; the ancients perhaps paid as
little attention to the publie reciter as the modern gourmet pays to
the orchestra while he dines. However this may be with regard to
passive appreciation, it is eertain that the aet of produeing or repro-
dueing musie or verse—still better good musie or poetry—is keenly
enjoyed by most people,
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The mere admission, however, that all verse is rhythmical tells
very little about the nature of rhythm itself and still less about
verse. It is here that all the confusion arises, for without an
adequate determination of one or the other term no advance can be
made. If rhythm could be defined onee for all it would be feasible
to apply this definition to verse. On the other hand if verse were
once fully analyzed a definition of rhythm could be indireetly
derived with some degree of assurance,

In view of the diffieulty of defining rhythm independently the
other ecourse seems the more hopeful. The task appears simple, and
onee aceomplished there could be no more of the ““inaceuracy, con-
fusion, misconeeption, misrepresentation, mystifieation, and down-
right ignorance'’ of which Poe complains so bitterly in that essay
of his which is still the most penetrating analysis we have of English
verse.!  Yet simple as the task seems it has not bheen aceomplished
and indeed has searcely been broached by a long line of students
both metrists and psyehologists.®

That the net result of all the eareful attention devoted to the
subjeet of verse rhythm has been so inconelusive is due in great
measure to one fundamental mistake in method—a mistake which
has not been recognized till recently, and which is being eorrected
only slowly. This mistake lies in freating rhythm objectively as
an art form rather than as a form of motor expression. By this I
do not mean to express a prejudice against all but the so-called
“motor theories’’ of rhythm. And indeed I would by no means
slight the study of rhythmie forms as they arve perceived. But I
do maintain that the study of verse forms would have gotten along
much faster, if we had paid more attention to the actual performance
of an individual in producing spoken verse, and less to the im-
pression made upon a listener. After all it is the nature of the
rhythmie action which eounts.

So long as the listener receives a rhythmic impression it is
enough. Beyond that his analysis is at best unscientific and at
worst positively misleading. He is open to all sorts of peculiar
illusions arising from the nature of the material in hand. It is
a well known faet that the estimation of intervals of time is ex-
tremely diffienlt under the best of eireumstances. It is peeuliarly

'Poe, E, A, “The Rationale of Verse.”

*For a bibliography of metrists see Gayley and Scott, * An Introduction
to the Methods and Materials of Literary Criticism,” Chap. 7, 1808; Omond,
T. 8, “English Metrists,” 1003. TFor psychologists see Wallin, J. E. W.,
Studies from the Yale Psychol. Laboratory, 9, 1901; Stetzon, B. H., Psychol.
Rev, Mon, Sup., Vol. IV,, p. 413, 1903; Triplett and Sanford, Adm. Jour. of

Paych., 12, 1001; Miner, J. B., Psychol. Rev. Mon. Sup., No. 21, 1903; Mincr,
J., ¢ Nenhochdeutseh Metrile,™ 1804,



INTRODUCTION a

hard to equate intervals filled with different sensational content—
lights and sounds, or sounds of different intensity or quality. But
in verse or poetry the conditions are still more diffienlt, for not only
are the intervals to be compared filled with a content which is
constantly changing in sensational quality—the endless variety of
sounds which make up the words and phrases—but it is also dis-
turbed by the intellectual and emotional eontent. Verse can not
be heard as a mere suecession of sounds making up a rhythm. It
also eonveys ideas and has meaning. And the meaning of it can
not fail to interfere with any attempt to form an estimate of the
duration or intensity of the mere sounds.

A comparison of the various ideas which various individuals
have held will suffice to justify this indictment of eonelusions
reached by the unaided ear in the analysis of the sounds of verse.
And even the most superficial study of the wverses which 1 have
analyzed will eonvinee anvone that the time values of words in our
verse are far different from what he himself would be led by his
ear to expeet. Illusions due to the variety of sensational quality of
the sounds themselves and graver illusions arising from the fact
that verse must have meaning to be verse at all can only be avoided
by putting a mechanism in place of the impressionable listener to
analyze the sounds. Sueh mechanisms are available. They are
designed to present in the form of a eurve or otherwise the actual
sounds produced in speaking. Sueh a record is of eourse one-
sided in that it deliberately exeludes all the sense content of speech.

But such a one-sided treatment 1s what scientifie procedure
demands. To study a phenomenon in its entirety may oeecasionally
vield good resnlts but as a rule analysis must proceed first by
exelusion. The problem must be made speeific before it can fairly
be attacked. Speech or verse rhythms in their true characfer
present a multiplicity of diffienlties like the proverbial bundle of
arrows. To reduee them all at onee is a task far beyond the power
of the present writer; this enguiry, therefore, is coneerned only
with the sounds which reaeh the ear as one listens to verse which
is spoken. No aecount ean be taken, then, of all the wealth of
feeling and idea which such sounds express and convey, No matter
how much we may regret such a foreible divoree of the sense from
the matter no other course is open. Doubtless sueh a separation
may seem to some readers useless as well as arbitrary.  And so far
as the arts of versification and poetry are coneerned it is useless.
Poets will eontinue to write good or bad verse according to their
gifts as heretofore: no formule ean tell them how to praetise
their art nor even serve as eriteria of sueeess or failure for them.

But for the psyehologist such an arbitrary analysis as I propose
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is by no means useless. Rhythm is one of the commonest psy-
chological phenomena. Hardly an aect is performed by us either
mentally or physically into which rhythm does not enter as one of
the obvious factors. Yet we know little of the nature of rhythm,
In faet we ean scarcely define it eoherently. There seems to be
about it an element of regularity and a recurrenee in time; but
wherein the regularity consists we ean not definitely say nor ean
we specify what the conditions are under which reeurrence in
time takes on the additional characteristics of a rhythm. In verse,
however, we have rhythm exemplified—about this there can be no
doubt—and there is every indication that an analysis of verse will
reveal eertain of the essential characteristies of all rhythm. And
even if sueh positive characteristies do not appear the analysis will
serve to exelude from further consideration eertain features gen-
erally attributed to rhythmie phenomena but which are not found
in the actual analysis. For in this ease as in many others negative
results are of positive value. The beginning of definition is in
elimination and there are abundant indications that the definition
of rhythm will profit by eliminating some of the qualifications—
particularly in regard to regularity of reeurrence—which have
attached themselves to it.

The fact that careful analysis of verse—admittedly one of the
earliest and eommonest forms of rhythmie expression—does not
reveal certain features elaimed to be essential to rhythm will prove
that they are not essential. It is thus that the psychologist is
justified in mutilating good verse in order, not so mueh to find out
how it is made, but to get rid of false notions about its rhythmie
structure and about the necessary eonditions of rhythm in general.

It is sometimes elaimed that verse rhythm does not reside in the
sound of the words of the verse, but in their logical and emotional
content, If this were so no justification could be found for analyz-
ing the sounds apart from their sense. But common observation
gives the lie to sueh an assumption. Verse in an unknown tongue
is abundantly rhythmical—sometimes more so than the verse we
can understand, so we are even led oceasionally to the false infer-
ence that foreigners chant or sing-song their verse. Moreover some
of our own verse, nursery rimes as well as some very ornate poetry,
is practieally devoid of meaning, but maintains a strong rhythm,
Many other considerations might be brought forward to substantiate
the impression that the mere sounds in verse are rhythmieal. But
the faet is too obvious.

The psychologist is justified in undertaking an analysis of spoken
verse rhythms with the reasonable expectation of obtaining from it
information about the nature of rhythm in general.



CHAPTER 1
MEeTHODS OF STUDYING VERSE RHYTHM

(@) Simple Observation by Ear

The most natural way to study speeeh sounds is to listen at-
tentively. For that no apparatus is needed and no experimental
technique required. The method is still simpler if one listen to
one's own voiee, for then the ear is aided by the various sensations
and feelings which arise in eonsequence of exercising the voeal
organs, But self-observation even when quite satisfactory to the
imndividual is not to be trusted seientifically and can not be accepted
when any other method is at hand. Direct observation of other
persons’ performances is, however, involved in this case with many
of the same difficulties of prejudice and preocenpied attention which
beset gelf-observation. It is hard to form a judgment about what
we hear spoken, wholly on the basis of what we hear, The observer
is very apt to be confused by what he would himself say, or even
by what he has said or is at the very time saying under his breath
as he listens to a rhythmie utteranee.

The seientifie objections to what is here ealled the observational
as contrasted with the experimental method ean be divided into
psyvehological and mathematieal. These objeetions apply to the
qualitative and quantitative aspeets of the results respectively.
Qualitatively the psyehologist should look with suspicion on pro-
fessed facts of observation which can not be rehearsed, that is, re-
peated at will. Such an observation is valid, in general, only in so
far as it asserts that there was a phenomenon. Analysis and quali-
tative determination of the phenomenon should not be attempted
unless the phenomenon can be reealled and the analysis verified.
Taking our own subject—verse rhythm—as an example, the reality
of this diffieulty is beyond doubt. Let us suppose that I sit listen-
ing to the recitation of Kingsley's “*Three Fishers.”” When the

! That the sensations from the speech organs themselves are not, however,
alone sufficient to give a clear impression of rhythm ean be discovered by any
one who will try to sing or recite verse in the presence of a great roar of
sound or better still when there is a strong quick echo. Under such cirenm-
stanees it iz extremely difficult to maintain regular speech rhythms. When,
however, the ear iz functioning normally there ean be no doubt that sensations

attending the utterance of the sounds are of great importance in the total
rhythmie effect.



6 TIME IN ENGLIEH VERSE RHYTHM

recitation is done I make the following memoranda: (1) The effect
was rhythmiecal and pleasinz. (2) The rhythm was anapmstic, i. €.,
“rising.”” (3) I feel that rhythmie effect is based upon the rather
regular recurrence of strong aceents or beats followed by unaceented
syllables. (4) I find the rhythm somewhat broken.

Now so far as observation (1) is coneerned there ean he no dif-
fieulty. That is the statement of the presence of a phenomenon.
But the other observations are attempts to analyze the situation,
and, while they have a eertain value, the psyehologist knows that
they are subjeet to contradietion both by other observers and by
the same observer under slightly different cireumstances. Thus if
I listen to the same person reading the same verses another day,
{the reading being as nearly as possible the same as before), I may
very likely say the meter is daetylie, very regular, and based on
groups of sounds of about equal time value.

Such contradietory statements arise, of course, out of the faet
that observers are subjeet to a vast complex of emotional states and
intellectual prejudiees which make their uneontrolled observations
extremely unreliable. Thus I hear the rhythm as daetylie when
the verse affects me so as to stimulate me; I hear it as anapmstie
when it depresses me. [ notice and emphasize the stress or time
factors according to my interest or prejudice in favor of one or
another theory of versifieation. The rhythm is smooth or rough to
me according to the degree, perhaps, in which I enter into the swing
of the verse and make it my own: or perhaps the roughness is only
the result of poor musele tonus which prevents a good motor re-
sponse, In any ecase such observations are not to be depended on
because we have no assuranee that they can ever be got again.

In so far as unaided observation pretends to arrive at quantifa-
tive results its pretensions must fail because of lack of measurement,
Seientific observations are valid quantitatively only so far as the
acenracy of the measurement ean be determined. My mere observa-
tion of the length of time a word takes in utterance or of the rela-
tive durations of the syllables eomposing the word gives no measure
that can be relied upon.

So far then as rhythm in verse depends upon quantitative
factors (time and stress). uneontrolled observation gives no real
means of determining these factors. Sueh a method must ulti-
mately give way to one offering conditions of experimental eontrol.
Meanwhile it is often the only method at hand, and weak or fallaci-
ous as its determinations of faet often are it is not to be despised
utterly, Mere obhservation and emotional reaction is the favorite
procedure of the poet, and the study of verse is so elose to poetry
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that it is not surprising to find this simple method persisting long
after more exact methods have made their appearance,

(b) Phonographic Repetition

An advanee is made bevond uncontrolled observations like these
of Sweet® or Lanier® by using the phonograph record as repeated by
the machine.* I am not sure that the increased accessibility of the
record (due to the fact that it can be repeated at will) any more
than compensates for the inevitable distortion of the mechaniecal re-
production. In this respeet there is no evident advantage over a fre-
quent repetition of the same verses by the reciter. The proeess of
redueing the speed of the repeated record, while it affords time
for more aceurate reactions, ean not make the analysis any more
reliable,

This method is open to the same objection that must be made
to mere listening observation in any form. The disposition and
rhythmical tendencies of the listener are not measurable and too
much trust is put in the testimony of the sar. Even if more than
one listener records results, though this exeludes individual distor-
tions, it ean not give anything like an objectively valid measure-
ment of the sounds uttered. The main faet so often observed and
carefully examined that we construet rhythms in series which are
objeetively uniform and that our estimates of intensity and of time
duration are beset with illusions, ought to make us mistrust all
observations where such possibilities of illusion enter in.

(¢) Tapping

There is another method of recording speech stress which is
closely allied to the graphie method in technique but psyehologically
quite unrelated to it. It may be called the semi-graphie, or better,
the tapping method. It permits of the use of a drum and time
reeord and gives a permanent and indisputable aeceount of certain
movements, In this respeet it is better than bare listening. Bat it
does not record speech rhythms.

Taps or other voluntary museular movements which are sup-
posed to fall upon the arsis of a verse foot or upon any designated
aceent are marked on the drum by direet lever, by pneumatie trans-
mission, or by eleetrie connection,® It may be true as Briicke® claims

:8weet, H., “ History of Englizsh Bounds,” 188§,

! Lanier, 8., ® The Science of English Verse.™ 15810,

*Wallin, Yale Studies, 9, 1004; Scripture, E. W., * Elements of Experi-
mental Phoneties,” 1902,

! Either a signal magnet or the well-known * spark method " may be used.

1% Die physiologische Grundlagen der neuhochdeutschen Verkunst,” 1871
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that such a movement is eoordinate with the voeal siress and not
subordinate to it. But his attempt at finding a constant error which
might be eliminated was doomed to failure as has been abundantly
shown by subsequent experiments in which this method was com-
bined with the graphic under the most favorable econditions.
Miyake™ found that the spark set off by a tap movement might be
located at widely different points in the voice enrve under different
conditions, Experiments of my own both by the spark method and
with a pneumatic device for recording the taps show the same
irregularities. No eonstant error was observable, the taps preced-
ing or following the syllable with which they belonged. This is to
be expected with motor funections so little conneeted as those of
speech and hand movements,

In part the disparity found between a tapped and a voice
record is accounted for by the faet that we are in the habit of
tapping out rhythms with the hand or by nodding the head, ete.,
without regard to other rhythmie impressions. Most people have
such motor rhythm habits well developed, as is abundantly testified
to by the common observation of people as they “*drum with their
fingers’’ abstractedly. Such a habit being well established it be-
comes diffieult to institute a eontrolled rhythmie movement of the
same museles, for they tend to relapse into the habitual movement.,
The tapping rhythm under such cireumstances is likely to go on
without respeet to the voice rhythm. At any rate it 18 not to be
expeeted that it will adequately represent the latter.

On the other hand the claim is justly made® that the tapped
rhythm, which is remarkably regular and probably very nearly
automatie, exercises a considerable eontrol over voeal expression.
The tapping thus becomes an objective control like an instrumental
accompaniment and the proper voice rhythm is made unduly regular
in obedience to this eontrol, thereby losing its peculiar character-
istics. “Whether it is possible for a praetised experimenter to avoid
this diffienlty by earefunl attention need not be diseussed here. There
is certainly no way of determining whether the internal coordina-
tion is regular in the first place, and still less is there any ohjective
measure of the eontrol exereised over the voiece rhythm by the
tapping movements.

When the objeet, however, is to examine the mechanical seansion
of verses® the tapping method can not be objected to sinee extreme

* Mivake, Studics from the Yale Psychol. Laboratory, 10, 1902,

" Wallin, op. eil.

®* Hurst and McKay, University of Toronto Studies, Psychol, Serics, 1,
1900,
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regularity is a desideratum in mechanical seansion and beat-
ing time contributes direetly to this end. I must eonfess, however,
that I fail to see what is to be gained for the study of verse by an
examination of strietly seanned rhythms. They do not represent
any normal rhythmical phenomenon of speech. On the other hand
they do not have the characteristies of freely tapped rhythms.

The latter are highly significant in the study of rhythms and
nothing which has been said above is intended as derogatory of the
study of them.! Such pure motor rhythms, devoid as they are of
ideatonal content, come nearer perhaps than any other one set of
phenomena to giving a reliable instance of pure rhythm™ A
rhythm, however, which is produced by a set of movements not
direetly concerned in the production of speech sounds has eor-
respondingly no direet connection with the rhythm of those sounds.
The two things are irrelevant to each other. And desirable as it
is to know all about the different forms of rhythmical expression,
those of the hand as well as those of the voiee, nothing ean be
gained and all is risked by assuming that the one ecan be substituted
for the other. :

(d) Reaction Methods

Taps may be made by an observer in response to aeeents which
ke hears in a series of sounds. When sueh a procedure is adopted
all the previous difficulties are complicated by the addition of those
peculiar to the reaetion time experiment. The most serious ob-
jeetion to the application of the reaetion method in the case of a
series of rhythmieal sounds is that expeetation enters in an extreme
degree; and there is no way of discovering whether the observer is
really reacting to what aceents he hears or merely recording the
beat of a rhythmical series of his own.*®

When the sounds vary considerably in intensity and energy as
they do in speech there is no way of aseertaining the effect of those
variations upon the reaction time. The expectation is that the
reaction time will be shorter for the more intense sounds™ but no
very close eorrection can be made with the data at hand in such an
experiment. The oceurrence of the sounds being quite irregular
and each preeeding sound serving as a signal for the succeeding

= MeDougall, R., Psychol. Rev. Mon. Bup., Vol. 1V,

¥ Compare Meumann's discussion of the effect of content or meaning upon
rhvthms, Philos. Btudien, 10, 393, 1804

= Compare, for instance, the anticipatory reactions in the ordinmary “ com-
plication experiment.”

2 Froeberg, “ The Relation of the Magnitude of Stimulus to the Time of
Reaction,” these Archives, No. 8§, 1907,
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one complicates the situation very seriously and inevitably leads to
great variability in the reaction times.

In point of fact this method when applied to aetual verses is
only a better form of the method of observation with whieh this kind
of study began. In that it supplies an aceurate measure of the
variability of the observations it has eertain advantages.'* But
what it gains in mathematical aceuraey it loses in psychological
reliability through the interference of the observer’s own rhythmical
tendencies as an indeterminate factor.'”

() Determination of Subjective Ehyflms

If, however, the object of an experimenter is to ascertain these
very rhythmical tendencies of his subjeet he is abundantly justified
in the use of a reaction method.’® It should be understood, however,
at the outset that the determination of the subjective tendencies of
a subject to rhythmize eertain auditory or other sensations has little
or nothing to do with a determination of that subjeet’s rhythmie
utteranees or movements, This point has been too often lost sight
of.

Psyehologieally it makes all the difference whether I hear the
supposedly similar ticks of a clock and group them into some such
rhythmical order as tick-tock, fick-tock, or whether on the other
hand, T amuse myself by repeating the words fick, tock in a rhyth-
mical series. In the one case there is a very complicated perceptive
or affective sitmation (psvehologists differ in their analysis of it)
where the observer groups certain diserete impressions into fresh
units supplied by himself while he is all the while subjeet to illu-
sions of time and accent which make him feel that the ticks he hears
are unequal in foree and separated by unequal intervals of time.
That is the one case; pereeptive or affective, or both, and diffieult
of analysis.

In the other ease I simply make ecertain movements which some
one else or I myself eall rhythmical. In this case all we need to
do is to measure those movements. We do not have to enguire
further how and why the movements give rise to a rhythmical im-
pression. It is sufficient that they do so. To refuse to recognize
the distinetion here drawn is to ignore the division between de-

4 MeDougall, Psychol. Rev. Mon, Sup., Vol. IV., 393, 1903,

% There is a distinet difference between this method—where the sound is

heard and reacted to—and the tapping method, where two movements are
coordinated.

" Bolton, T. L., Amer. Jour. of Psychol., 8, 1893; Miner, Psychol. Kev.
Mon, Sup., No. 21, 1903; Ebhardt, K., Ztschr. f. Paychol., 18, 1808; Biicker,
Abh. d. Bachs. Ges. d. Wiss,, 17, 1806,
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duetive and analytic methods and those of induetion. Any single
analysis of a verse of poetry as regards its rhythmie constituents
involves a working definition of rhythm in general and of verse
rhythms in particular. One can not analyze these things without
knowing what to look for.

The induetive procedure on the contrary is perfeetly direct and
requires no presuppositions whatever, If the sounds of a verse are
admitted to be rhythmieal nothing remains but the comparatively
simple deseription of what the verse is made of acoustieally, Ad-
mittedly no induetive procedure ever gives final results and no one
denies the necessity of an analysis and generalization from the as-
certained faets. But far too much effort has been wasted on vain
attempts to analyze verse without any faets at all or with the most
loose and inaceurate observations, Such analyses are bound to fail,
and it is no wonder that the theory of versification is burdened with
a mass of eontradictory and ill-grounded generalization, For the
most part such generalizations rest on individual observation and
more or less ehimerieal theories of the nature of rhythm and time.
The aceurate records of conerete instanees of rhythmical verses are
so few as to be utterly lost in the verbiage of the philologists and
metrists.

(f) Experimental Method

The method of the experimental psyehologist with its peeuliar
excellencies also has its own defects like all the other methods. The
psychologist may indeed feel envious at times of the rapidity and
seeming suceess of methods more systematie and theoretieal than his.
The experimental method at best seems to be all too slow and when
one must earry it to the still further degree of considering the
human elements in the obseure phenomena the restraint becomes
cnerous. None the less the demands of seientific exactness must
be met soomer or later. A few well sifted theories may endure for
a long time but all at last will be brought to the bar of human
experience and made to give an aecount of themselves. In so far
as the method of psychology is first of all that of determining the
characteristies of any given particular human experience it is to
psyehology and psychologists that the task falls of examining and
eriticizing those theories which pretend to formulate any given set
of experiences or aspeet of an experience,'”

7 Experiments which have to do with the esthetie attitude of the subject
toward a rhythmical series; with hiz appreciation of rhythm; his ability to
dizcover rhythm in a regular or irregular series; or with his reactions to sup-
posedly rhythmieal situations fall without the scope of a study of the actual

rhythmical series. Such work will be referred to in these pages only as it has
suggested and led up to more strictly empirical methods.
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The experience of rhythm is one of those which ean profitably
be made the subjeet of theoretical and sehematic discussion up to a
eertain point. Beyond that point nothing can take the place of a
sober consideration of the facts experienced and the resulting ex-
perience. The judgment of an observer is final upon the question
of the existence or non-existence of a rhythm, just as it is final on
the existence of any other phenomena of conseionsness. Whatever
the definition of rhythm, the oeearrence of the state of mind can
not be doubted, Others may claim that there are rhythms which
go on unperceived by the particular observer and not affecting
him. And from some point of view that may be true. But the
psychologist is only conecerned with a rhythm that is felt, Here
as always it is the duty of the psychologist to take account of the
positive cases irrespective of the number of negative cases. The
latter may be made use of under particular eonditions of experi-
mentation but most of them are without sienificance. For a man
who has had one vivid hallucinatory experience, the absence of
them during the rest of his life is irrelevant; and the psyehologist
above all, is coneerned with the particular conditions of that par-
ticular experience, When difference tones are heard with two
notes of a certain interval or when eolored after-images are present
for some time after looking at a bright white light it is the posi-
tive phenomena which are made the objeet of investigation. It
matters very little that some individuals ean never hear such dif-
ference tones or that moest of us live through similar conditions with
respect to bright lights a hundred times without being conscious
of the after-images which a little attention eould make vivid. The
psyehologist ean do nothing with difference tones and after-images
that are not heard and seen. His business has to do with the phe-
nomena that are heard and seen. The judgment of an observer is
the one indispensable requisite for the pursuit of the psyehological
method.

So it is with the case of rhythm. Its presence must be recog-
nized before it has psvehological existence. And, on the other hand,
its existenee can not be denied when it is present aceording to some
one’s deliberate judement. An observer’s judement must receive
Just as much consideration no matter how divergent it may be from
the consensus of opinion or from established doetrine.

In guestions of esthetie appreciation the difference is most strik-
ing between the ordinary unseientifie method and the method of
psvehology.,  The eommon distinetion of **good’” and ‘*had’’ taste in
matters of art stands in direet opposition to the eminently more psy-
chological dietum, de gustibus non disputandum. The conditions
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under which esthetic feelings oeceur ean be defined more or less
accurately, but this can be done only by observing actual eases of
their oeeurrence; never hy laying down rules about what ought and
what ought not to be appreeiated. Such rules rest on a considera-
tion of the subject-matter. The only valid conelusions rest on the
deseription of phenomena experienced.

Rhythm and verse are so closely related to art forms that their
theory has been exposed to much the same abuses as the theory of
the eorresponding art products. When poetry is defined a priori
it is easy to go on to a definition of verse in the same way. In fact
one definition demands the other generally, as a prop. Verse and
verse rhythm, however, ean not be defined a priori.

Such being the case, the psychologist is bound to seek out the
actual faets, and build up from them an empirical deseription of
the phenomena, Experimentation is the method which the seien-
tifically minded psyehologist adopts to secure observations as free
as possible from error. Fortunately it is no longer necessary to
defend experimentation as a method of approaching many of the
questions which were made the subjeet of uneontrolled observation
in the past. It is sufficient to say that we employ experiments be-
cause only by so doing is it possible to seeure measurements under
conditions permitting of repetition at will. The extension of this
method to the study of verse is justified, therefore, by the failure of
any other method to maintain those two requisites of seientific
exactness,



CHAPTER 11

Graraic MeErHOD AND MECHANICAL Alps

Oxce granted that there is profit in experimentally analyzing
verse with regard to its sounds apart from its sense, the question
arises how mechanical means can be adapted to the purpose, thereby
eliminating the illusions and errors of ohservation to which unaided
human ears are liable, Attempts to record the voice automatically
in such a way that the record ean be subsequently studied at leisure
have been numberless, Many have failed, others have had a eertain
measure of success. But in so far as they are all attempts to trans-
late the temporal sound series into a visible record in spaece they
fall under what has eome to be known as the “‘graphic method.”
The name ‘‘graphie method’’ is applied to two very different things.
So far as it refers to graphic methods of presenting quantitative
facts in the form of plots and various kinds of graphs it does not
concern us at the moment. More strietly the term is applied to any
kind of direet registration upon paper or a similar surface by a
stylus or pen. The facts which are registered in this way include
changes of temperature; time series; the velocity and foree of
movement both of bodies and museles; the pressure of gases and
liguids; wave movements in varions media: and a great number of
physiological eyeles such as respiration, pulse, ete. Under registra-
tion of waves of course comes sound registration. Another very
interesting field is that of stroboscopiec photography. Ordinary
photography would not be classed as a graphie method, but it is
often of great assistance as a secondary aid in the application of
the method proper. No mere record of a static faet is ineluded in
the seope of the graphic method. It applies only to the registra-
tion of ehanges or movements of some kind.

The earliest application was in the registration of meteorological
data, and in that field its suecessful employment has gradually
spread until at the present time almost all seientifie measurements
of these facts are made automatically., In the Weather Bureau
stations for instanee measurements of temperature, barometrie pres-
sure, wind veloeity and humidity are seldom or never read direetly
from the instruments. In fact many of the instruments do not
permit of direct reading, Nevertheless the measurements obtained
are even more aceurate than the most eareful direet reading. One
of the most interesting examples of this type of graphie record is

14
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the seismograph in its different forms, serving to record the ampli-
tude and directions of tremors in the earth’s erust.

The graphic method was applied to meteorology hefore the
middle of the eighteenth eentury, particularly in the form of eurves
for temperature and wind pressure recorded on a eontinuous roll of
paper (le Marquis d’Ous-en-Bray 1734), or on smoked paper
( Rutherford 1774).

Next to the invention of the method itself in importanee stands
the eontrol of it by the introduetion of a time record on the same
sheet. When the revolution of the clock or other mechanism com-
monly used is perfectly regular the time can be read off from the
space between any two marks of the pen upon the paper; but it
is generally safer to make use of a distinet time record writing a
line along beside the others which are being made. Without sueh
& time record the apparatus is, technieally speaking ‘*unecontrolled.”’
For this indispensible contribution we are indebted to Thos. Young
who employed the oseillations of a simple vibrating reed. Duhamel
replaced this by a tuning fork, and later Helmholtz, Regnault and
Foueault introduced the electrieally controlled tuning fork: and
finally Mareel Deprez developed the ‘‘signal magnet,”’ which has
beeome one of the indispensable aceessories of the modern laboratery.
James Watt used the graphic method to record steam pressure and
its employment in the physieal seiences has steadily extended in
seope.  The Ludwig kymograph (not the drum alone) was invented
in 1847. The prineciple was applied by Volkmann, Helmholtz,
Vierordt, and others in Germany, to the registration of the heart
beat, respiration, and musele action. In 1857 Vierordt and Tubin-
gen annonneed the sphygmograph, and it was this that interested
the Frenchman, Marey in the possibilities of such registration. To
him we owe much of the later development of precise methods not
only in application to physiological problems but to nearly every
field of experimental investigation. Thanks to his ceaseless devo-
tion the method is now available not only for the recording and
presenting of faets in a compaect and convineing form but for the
recording of many facts too minute or too ephemeral for direet
observation. In Marey'’s hands a registering instrument is trans-
formed into an instrument of precision, an indispensable tool.

In no one field has the graphie method afforded such diverse
applications as in the recording of sound. The manometrie flame
makes it possible to analyze all the most complex eompound musieal
notes and on the other hand the phonograph makes it possible to
reproduce sounds of all sorts with extreme aeceuracy, The one
method makes possible an acenrate seienee of acousties: the other
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not only seems to give pleasure to great numbers of people but is
a tremendous aid in the study of phoneties. Neither of the methods,
however, is strietly in line with the elassical form of the graphie
method. Seripture! and others® have used a eurve taken from the
recording part of the phonograph and have studied this as a record
of the sounds which ean be reproduced from it. Such a reeord
whether taken on a revolving disk as in the gramophone or eut out
from the wax surface of a eylinder as in the Edison phonograph
is a genuine graphie record. Such records can be studied, however,
enly with the mieroscope or after great expense of time in enlarg-
ing according to the method proposed by Seripture and to some
extent earried out by him. Such work is more valuable for detail
of sounds than for the longer stretehes of connected discourse,

As early as 1856 an attempt was made to construet a recording
deviee for speech imitating the arrangement of the ear. This is the
artificial ear or phonantograph of Seott.® Such an instrument eon-
sists essentially of a receiving horn and a diaphragm of some sort
which actuates a lever writing on some surface. Varions develop-
ments along this line are chronieled by Seripture in his “* Elements
of Experimental Phoneties.’® The frietion of the lever attach-
ment ean be got rid of by substituting an eleetrieal contaet as in
the ““voice key’’ of Cattell® and Seripture.” A more elaborate form
of the same deviee is found in Rousselot’s electrie recorder.”

All the instruments of this elass show the same limitations that
were spoken of in the case of the manometrie flame and photo-
graphic methods; namely, that the record is limited to only com-
paratively pure sounds or notes. The more complex or obseure
sounds are not at all adequately represented. Inereased perfee-
tion of the meehanism gives more and more detail in regard to the
shape and amplitude of the sound waves, but the piling up of such
an amount of detail soon makes it guite impossible to interpret such
records with profit. The phonograph record is the only one of all
the deviees so far mentioned which is adapted to record long
stretches of eontinuous speech and the interpretation of its record
as Seripture himself admits® is sueh a problem in itself that there

' Elements of Experimental Phoneties,” also Yale Studies, 10, 1902,

* Marichelle, * La parole d'aprds le tracé phonographique ”; Llovd, Jour.
Anat, and Physiol.,, 31, 1807 Marage, L'Annde peychologique, &, 18049,

* Inseription automatique des sons de 'air an moyen d'ane oreille artificiclle.

'Eee also Yale Studies, 7, 1800,

* Phil, Studicn, 3, 1884,

*Yale Rtudics, 3, 1895,

E Principes de la plionétique expérimentale,” 1902,

* ¢ Researches in Experimental Phoneties,” 1906, p, 4.
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is little hope of ever acenmulating any quantity of experimental
data in regard to verse in this way.

The disciples of Marey and partieularly the investigators under
Rousselot in his laboratory of the Collége de France have come
nearer than any one else to solving the diffienlties of obtaining a
legible record of speech sonnds.  Their methods inelude the record-
ing of lip and tongue and palate movements by direet levers writing
on a revolving drum or by electrical kevs conneeting with such
levers, More adequate are the varions deviees for recording the
vibratioms arising from the larynx, either hy a pneumatic bulb
placed against the throat and econnecting with a Marey tambonr
writing npon a drum, or by a deviee placed in the same way but
equipped with a mechanism for interrupting an electrie current.”
Most suecessful of all, however, is the deviee now in general use in
slightly different forms in many laboratories by which the breath
as well as the sounds of the speaker’s voiee are eonduected direetly
to a tamhbour and there recorded on the drum.

The apparatus which I have used for the analysis of verse does
not differ in any essential from that deseribed independently by
Rousselot and Meyer.,) For the partienlar purpose of noting
rhythmice time values less delicate records are required than for the
study of strictly phonetie questions. Aceordingly the apparatus is
made as simple as possible and the rate of revolution of the drum
reduced to about 2 em. per second so that the labor of measurving
the time is reduoeced to a minmimum: the error of measurement 1s
still less than one one-hundredth second for each syllable measured,

In my experiments on nonsense syllables the time line was given
by a clock beating seconds: the records were then measured (under
a lens of course) in linear units and the proper correetions made for
the speed of the drum during any given second.

In the later experiments with aetual verse a vibrating reed was
cmployed to interrupt the eleetrie eurrent through a time marker
every tenth of a second. The rate of the reed was kept eonstant and
frequently tested by means of an eleetrie counter inserted in the
cireuit, The rate of the reed was never so much as one tenth
second fast or slow per minute; that is, it did not gain or lose as
much as one eount in six hundred. The regularity of the time line
thus obtained was equal as nearly as eould be measured to that of
a 100 vs, Koenig tuning fork writing a parallel record.

The essential part of the apparatus is the tambour. It should

* For a fuller aceount of these devices zee Marey, “ La methode graphique,”

1878, p. 3409; Rousselot, La parole, N. 8,1, 1, 401, Tab, 1899,
W Die neweren Sproachen, 8, 123, 1809,
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be as small and light as possible to insure the greatest liveliness and
responsiveness,  When sufficient vivaeity is obtained not so much
attention need be paid to the acenracy with which the details of
wave forms are reeorded. The principal result to be arrived at is
a quick response to the first breath and to the first vowel vibra-
tion and a comparatively guick return to rest when the breath and
sound eease. If the initial and final points of a sound are well
defined further details ecan be dispensed with so far as the rhythm
is concerned. In the interest of lively action I have found it best
to use a very small capsule for the tambour (not over Z-inch in
diameter and }-inch in depth) eovered by a rubber membrane of
fairly light weight pretty well stretehed. The writing lever is of
split bamboo about five inches long, one and one half inches being
in the short arm. It rests in a delieate cone hearing, and is at-
tached firmly by sealing wax to a small rest (this can be made of
paper) cummed to the rubber membrane. A gelatine writing tip
can be used but there is less friction if the bamboo is whittled to a
very fine point and no other tip added. A certain loss in delicacy
of tracing is more than made up for by relieving the lever of any
unnecessary weight and at the same time inereasing the smooth-
ness of the tip.

The tube for admitting the air to the tambour can as well
enter at the side as the base of the drum, and when partieular
attention is to be paid to vowel vibrations I have found it worth
while to replace the solid metal base of the drum by a paper or
mica diaphragm. This seems to act as a resonator opposite the rub-
ber membrane and reinforces the vibrations of the latter. The
vibrations of such a diaphragm are not, however, of sufficient ampli-
tude to make an independent record.

Unfortunately our knowledge of tambours is only empirieal and
of several which appear very much alike perhaps only one or two
will give good records of sound vibrations. Fortunately, however,
tambours of various sizes and proportions can be construeted and
set up very easily. It is best to have one or two ecarefully con-
structed levers with a fine econe bearing arranged on a sleeve which
can be slipped onto any tambour stem, It is also convenient to he
able to slip off the bearing and lever when replacing the rubber mem-
brane. The latter can then be adjusted without fear of injuring the
delicate lever and bearing. A fine insulated ecopper wire is much
more eonvenient than the usual thread for fastening the membrane.

The tube connecting mouthpiece and tambour should be as short
as the eonvenient placing of the speaker will permit. A few inches
more or less does not, however, interfere appreciably with the good
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action of the recording apparatus. T use a tube of rather stiff
rubber about two feet long and of i-inch bore.

When one subject is to serve for any number of readings it is
well to make a plaster east of the lower part of his face, hollow it
out around the lips, and use it as a mouthpiece. Such a mask
requires a minimum of attention from the reader during the experi-
ment. He simply holds it easily against his face with his left hand.
The mask, however, is by no means neeessary. Precisely the same
results ean be had by using a rubber bell of about three inches
diameter such as ean be obtained in various sizes in hardware stores
for the use of plumbers. The only difficulty here is that the bell
must be pressed by the hand into the right shape to fit the face; most
readers require a little practise before they learn to handle it just
right.

This apparatus is so simple, so easy to construet and use that
one 1s surprised that it has not come into more general use in the
study of various speech eurves., It is as acenrate as is desirable for
most phonetie points and its operation requires no elaborate labora-
tory equipment nor speecial technique. The eurves themselves are
comparatively easy to decipher and the labor involved in this part
of the work though great is far less than that of deeiphering
phonograph records. Any loss in aceuraey in the eurve as compared
with that of the phonograph is more than made up by the saving
of time whereby it becomes possible to multiply the number of
records and so correet the error of any one. Moreover it is very
desirable to have a eonsiderable number of records of the same words
for purposes of comparison and the deteetion of chance variations
in the enuneciation. No other apparatus yields so many records
taken, if desirable, at one sitting and under the same conditions.
The interpretation of the curves is as stated above comparatively
simple. It is, of course, laborious as in all exaet measurement.
Practise is required in deeiphering the records of each particular
speaker, for each one has his characteristic tricks of enuneiation
which give a distinetive form to the curve, Each eonsonant and
consonant group has a peeuliar record due to the way in whieh the
breath is controlled in uttering it. Thus p, {, d, k, show a sharp
vertical rise of the lever and a quick reeovery, s and ¢h a gradual
rise and irregular fall. The more distinetive of these consonants
serve as landmarks in the record, and they must be learned for each
speaker, The records ean be read off roughly with the naked eve,
but for the finer points some magnification is necessary. A wateh
maker's lens of about three inches foeal length is all that is re-
gquired,
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Sinee some sounds make a sharper and more charaeteristie eurve
than others it is desirable to choose such phrases for study as con-
tain those distinetive sounds at the eritical points of the reeord.
Selection of phrases on such a basis does not prejudice the result in
any way, and at the same time forestalls any question about the
accuraey of the eurve as a record of the sounds. When there is any
difficulty about interpreting the records the process is facilitated by
getting the reader to speak the separate syllables or words involved
singly, or in small groups, whieh can be identified at once and
marked in the record. A eomparison of the whole record with these
fragments will often clear up obseure points in the former.

No doubt this simple apparatus is eapable of improvement, but
at present it is the best there is for the purpose and in most respects
it is entirely satisfactory.



CHAPTER III
Prren, INTEN=ITY AND DURATION

Puvsicarny considered speech sounds are characterized by in-
tensity, duration and piteh or quality. But not all of these are of
equal importance for verse. The present enguiry is eoncerned with
one of these factors only, that of duration. The others can not be
left out of account for they enter intimately into the time relations
of every rhythm; but the method as well as the purposes which I
have outlined prevents a complete consideration of anything but the
time relations, Graphie experimentation vields but poor results for
instance, in the case of piteh. The piteh of clear vowels when sung
can be measured,’ but the vowels of ordinary speech are so complex
that no system of analysis into simple components is adequate, In
fact the work of Seripture® seems to prove beyvond guestion that
vowel sounds do not consist of a fundamental combined with resonat-
ing partials but that they are unstable compounds constantly chang-
ing in wave form. If this is so the task of measuring them 1is
rendered doubly diffienlt. Despite Seripture’s® elaborate argnments
I do not believe that we can trust the gramophone curve as being
more acceurate than the reproduced sound. Just the opposite may be
true. But the phonograph or the gramophone record is the most
refined graphie record we have at the present time. In view of all
this we are compelled to neglect for the present the piteh and
quality aspects of speech sounds. Any complete aceount of speech
rhythm must take them into aceount. They are perhaps more im-
portant for prose rhythm (if there is such a thing)* than for
verse,

The connection between intensity and duration is almost as hard
to discover experimentally but it oeeupies such a large plaee in the
historical theories of verse rhythm that it must be examined more
closely. We are confronted here with exeeptional diffienlties,” such
that present day physies, phoneties and psychology are helpless
before them. Linguistic sounds are myriad, each differing from

! Cameron, Psyehol. Rev. Mon. Sup.,, No. 34, 1907,

* 4 Researches in Experimental Phoneties,” p. 146,

2 [bid., p. 17,

* Lipsky, “ Rhythm as a Distinguishing Characteristic of Prose Style”
these Archives, No, 4, 1107,

# Bourdon, L'Aande psychologique, 1807, p. 372,

a1
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every other in londness and quality. If we limit ourselves to the
English langnage alone we find that every individual who uses it has
his own private way of modulating, accentuating, and toning it, and
so characteristically that we are less likely to eonfuse two human
voiees than we are two human faces.

Now it is possible to compare the physical intensities of two
sounds of the same wave-length (piteh) provided they have the same
quality (overtones or partials), but we have no physical measure-
ment of the intensities of sound differing in piteh and quality. This
being the situation, how hopeless is the task of determining the
relative intensity of sounds which differ so widely in quality as, for
instanee, the sounds of the words it and aim. Moreover in speech
we have praetically a continnous flow of sound, and the determina-
tion of points of maximum intensity must be made with respeet to
a very small element of the total series, not with respect to large
masses of eontinnous uniform sound. Even if we had a means of
comparing “*it’" and “aim’ taken separately and as units little
advance would have been made toward the determination of the
points of greatest intensity and the eomparison of such intensitics
when found in a sentenee like “*it is my aim.”’ And even suppos-
ing that some way were found of ecomparing these intensities for a
civen speaker at a given time there is no way of applying an abso-
Inte standard by which these aceents could be compared with others.
There is no such thing as a standard of intensity of sound.

If on the other hand we abandon the attempt to obtain objeetive
spatial measurements of the aeccents in speech and fall back upon our
psychologieal perception of their presence and relative magnitude
new diffieulties arise to eonfront us. Let any one say to himself
the two words booly and hoot and try to discover the loeation with
any exaetness of the greatest stress within either word. Does it lie
Just as the b bursts into the vowel in boofy, or in the long oo sound
in either ease? If the observation is made while some one else
pronounces the words the results will probably be different. This
15 a hard thing to do, It is still harder to draw a eurve representing
the rise and fall of the stress up to and down from the point of
ereatest intensity.

All this is supposing that the stress is one of loudness only. But
there is small probability that it is so. More likely the aeccented
syllable is also prolonged in time and altered in piteh. In that
ease we are still gquite well able to tell on what ““syllable’’ the aceent
falls but further than that our ear does not tell much.*

*The application of the tapping method (MeDougall) offers a possible
solution, If a pneumatic system is used for recording the taps it is possible to
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PITCH, INTENEITY AND DURATION a9

As has been frequently insisted upon, speech, and particularly
rhythmieal speech flows almost eontinuounsly. Its rhythm is, there-
fore, more like that of a singing tea-kettle or humming eleetrie
motor, than it is like the rhythm of a metronome. This distinetion
can not be too much emphasized. The investigation of rhythm has
been eonfined almost exelusively to the latter type—the type made
up of diserete elements. Perhaps more headway would have been
made in the general theory if the type which arises in a eontinnnm
had reeeived more attention. A word of eantion is needed against
inferring very much about verse rhythm, which is of this eontinuous
tvpe, from experiments in tapping and listening to series of discrete
sounds. The two things are far from alike.

The reaetion method of study is found in its least objeetionable
form when the reaction is made to a qualitatively distinet member
of a rhythmic series of diserete stimuli. It does not follow, however,
that it is equally applieable in the case of a continuous flow of
sound. Miyake® found that the stress is often marked by a tap
before the beginning of a sound. I have found the same. Briicke?®
however, found that the taps fell within or near the end of an initial
vowel. Mever® coneludes that the maximum stress falls, with the
tap, just within the initial consonant sound before it passes into the
following vowel. He assumes perfeet coordination of tap with voeal
stress.  These eontradictory results are easily understood from the
point of view of the difficulty we feel in locating our own stress, but
that the stress should precede the sound is absurd from the point
of view of one who listens to the sounds,

The graphic method ean give little help on this point. A glance
at one of the accompanying records will serve to indieate its short-
comings. The vowel sounds are indieated by a low, generally flat,
serrated streteh ; certain of the more explosive consonants by a sharp
rise and a more or less gradual fall of the eurve; the nasals by nearly
flat stretehes; sibilants and aspirates by a eomparatively slow npward
movement. It may be possible to measure ronghly the intensity of
vowel sounds by the amplitude of the vibrations as recorded. Some
eonsonants would be measured by the amount of breath expelled;
this would not apply to all of the eonsonants however. In any event
no comparison is possible between vowels and consonants as regards

record their intensity as well as the interval of time between them. Neverthe-
less it is a long jump to the intensity of a sound or speech movement from the
intensity of a tap coordinated with it.

* §tudies from the Yale Psychol, Laboratory, 10, 45, 1802,

*“ Die physiol. Grundlage der neubochdentsehen Verskunst,” p. 24

* Dig neueren Spraochen, 6, 122, 1809,
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stress nor hetween different vowels. It is even doubtful whether
the same consonants ean be compared with each other in view of the
different form of the breath eurve under varying stress.

On the whole T think it sensible frankly to admit the impossibility
of any exact analysis of verse with respeet to either loudness or
intensity in the more psychologically eorrect connotation which
embraces all the factors that give a stressed syllable weight or im-
pressiveness. We ean determine by ear roughly the syllable stressed
by a reader and I have simply made measurements from the begin-
ning of one such syllable to the beginning of the next on the assnmp-
tion that the stress wherever it lies is not far from the beginning of
the syllable. That this assumption is not seientifie ean not be
denied. The result is that what I shall have to say about the posi-
tion of the stress will necessarily lack such precision as is aimed at in
the case of the measurement of the durations and proportions of
svilables.

The graphie method is peeuliarly adapted to the determination
of time intervals, henee its applicability to the measurement of the
duration of speech sounds. In view of the faet that our interest is
primarily in the time relations of the verses which are to be studied
the results which our method yields in this respeet more than com-
pensate for its inadequaey in recording piteh and intensity.

Seripture' has published a few records of complete verses care-
fully measured off from enlarged gramophone records. Such
records are of great value but the excessive amount of time and
work involved in obtaining them prohibits their employment in any
great number,  Stetson' also publishes measurements from one
entire stanza of verse, Meyer'* has measured all the English vowel
sounds stressed and unstressed, and many of the consonants in words
of different lengths and in different positions, initial, medial and
terminal. His records are taken with a modification of the pneu-
matie voice recorder of Rousselot, but invented by himself. The
instrument is like that used in the present investigation exeept that
the breath is allowed to esecape through a gap which is left between
two sections of the eonnecting tube.® The records obtained are
clear and the time values given for the different letters seem to

“ Yale Studies, 10; ** Elements of Exp. Phonetics ”; * Researches in Experi-
mental Phoneties.™

® Peyehol, Rev. Non, Bup, Vol. IV,

2 Skrifter Kongl. Humanistiska Vetenskaps-Samfundet Upsala, 8, 1003,

2 The advantage of allowing free egress for the air is that the pen recovers
very quickly from the sharp rise due to an explosive consonant. This resulls

in o more jagged eurve and the apparent advantage is, in my opinion, over-
balanced by the loss of characteristic slopes,
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be aceurate to at least one one-hundredth of a second. Such ac-
curacy is not required for ordinary rhythm work.

The importance of having actual measurements of the duration
of verse sounds will be realized by any one who has even a super-
ficial aequaintanee with the long arguments of the metrists on the
place of classieal or quantitative verse in English. The present
investization was undertaken with the end in view of either justify-
ing one or the other of the prominent views of theorists on this
subject or else of dismissing all of them from the position of promi-
nence which they now oeeupy in the discussion of wverse rhythm,

Before taking up the actual results of experiment it will be well
to review some of the more important theories on this point of
the importanee of the factor of duration,



CHAPTER IV

TiMe Rerations 1¥v THE THEORIER OF THE METRISTS AND POETS

THis i8 no place to go into details of literary disputes, but the
opinions of some of the best writers and erities of verse deserve
notiee beeause they are the opinions of exceptional observers; and
while their method was faulty their conclusions are often deserving
of eonsideration.

Verse, savs Poe, is inferior or less eapable musie. “‘Verse origi-
nates in the human enjoyment of equality,”’ and man derives enjoy-
ment from his perception of equality. A hypothetical history of the
development of verse would begin with the spondee, **words of two
svllables equally aceented.”” This becoming monotonous would lead
to the eollection *‘of two or more words formed each of two syllables
differently aeccented (that is to say, short and long) but having the
same order in each word—in other terms of eolleeting two or more
iambuses or two or more trochees. And here let me pause to assert
that more pitiable nonsense has been written on this topie of long
and short syllables than on any other subject under the sun. In
eeneral a syllable is long or short, just as it is easy or diffieult of
enuneciation. The natural long syllables are those encumbered. the
natural short syllables are those nnencumbered, with consonants; all
the rest is mere artificiality and jargon.”” **Of course it is not the
vowel that is long but the syllable of which the vowel is a part.™
““It will be seen that the length of a syllable, depending on the
diffienlty or facility of its enuneciation, must have great variety in
various syllables; but for purposes of verse we suppose a long
syllable equal to two short ones, and the natural deviations from this
relativeness we correet in perusal. The more closely our long
gvllables approach this relation with our short ones the better,
ceteris partbus, will be our verse; but if the relation does not exist of
itself we foree it by emphasis, which ean, of eourse make any
syllable as long as desired; or by an effort we ean pronounce with
unnatural brevity a syllable that is not too long. Aeccented syllables
are, of course, always long, but when uneneumbered with consonants
must be eclassed among the unnaturally long.”” *‘In fine every long
svllable must of its own aecord oceupy in its utterance, or must he
made to oeeupy, precisely the time demanded for two short ones.

26
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The only exception to this rule is found in the ewsura.”™ A very
full bibliography of the *‘pitiable nonsense’ to which our great
Ameriean poet refers ean now be found in Omond’s *‘English
Metrists.”” Much that has been written on the subjeet is eertainly
foolish; yet we find as early as 1776 that Joshua Steele was pro-
posing® the seansion of verse by musieal feet. Poe's propesal
amounts practically to the same thing except that he limits his verse
to notes of only two lengths. The real difference between this and
the classical notion of verse is important; for the Poe theory, which
I shall hereafter eall the musieal theory, starts out with an assump-
tion of equal time values for the feet, that is, for the rhythmie units,
in the verse. The theory of verse desecended from eclassieal times
and which has been fighting always for a place in English versifica-
tion, did not go beyvond a statement of the ratio said to hold between
the long and short syllables in any single foot. Both the classieal
theory and that of Poe are interesting for us in that they place such
great stress on the time element in the rhythm.

Neither Poe nor Lanier whose ‘‘Seience of English Verse™ eon-
tains the ablest and most satisfactory exposition of the musie theory
of verse, says what he would measure as the length of a foot or
svilable, But, as they do not provide for any vacant spaces hetween
their syllables, I presume that they would measure as I have done
from the beginning of ome syllable to the beginning of the next.
This is what we do in musie, but in that ease there is no gap. Asa
rule the flow of the voiee is practically eontinuous. In faet it is
often diffienlt to tell where to dismember two syllables and in such
cases the experimenter has to rely on his ear as the court of last
resort. In some words like *‘porridge’ (Table XIV.) it is quite
impossible to divide the syllables and I have had to measure the two
syllables together.?

A very few cases of actually measured verses (see tables) are
sufficient to show the artificiality of such a system as that of Lanier,
S0 far as the equality of feet and the equivalence of syllables to
musical notes is concerned his theorizing is utterly unwarranted.
And in this case we see how easy it is for a serious student and a
good poet to make observations about time values which bear no
faintest resemblanee to the faets. It is seldom that the method of
mere observation and of introspeetion ean be so plainly convieted ;
yet doubtless many of our ordinary judgments are as far from the

VAll from the first few pages of “ The Rationale of Verse™

#* Prosodia Rationalis."
YOf. Meyer, Die neuwercn Sprachen, B, 479, 1880,
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truth in cases where there is no way of seeuring experimental
evidence,

One of the more recent exponents of the music theory is Dabney 4
Verse, he holds, is measured by aceent as musie is divided into feet
of equal length. ‘‘The basie prineiple of verse is time; measure-
ments of time; uniform measurements of time; which measurements
are represented by words.”” (p. 27). Another elaborate treatise is
that of Raymond.® Rhythm in verse aceording to him is **an effeet
produced by a consecutive series of sounds, or multiples of sounds,
which, in themselves, may be varied and complex;: but each series
of which is of like duration’® (p. 53).

But for Raymond as well as Dabney accent is fundamental in
marking off the measures. Even so their introspeetion is no better
than Lanier’s for our figures come very far off from the equalities
upon whieh they insist,

Some question may arise at this point about the marking on the
graphie record of the point of accent, It is doubtful whether such
writers as Raymond mean the beginning of the aecented syllable as
the point of greatest stress of voice, As has been said already, the
latter point ecan not be satisfactorily determined. On the whole I
have decided to consider only the beginning of the syllables. By
doing this a great amount of work is avoided—work not only labori-
ous but of an extremely unreliable sort. There are certain theories
as we have seen which require measurements from the beginning of
the syllables: if other measurements must be made from some
hypothetieal “‘Arsengipfel’ the work of measuring would be
doubled. But this eonsideration would not have affected me had it
been possible to find any such Arsengipfel or top point of stress.
It has not been possible to do so and I am convineed that the begin-
ning of the sound is a safer place to measure from than any other
one point. The maximal point is bound to lie very elose to it either
before or after and the amount of error in taking this point is small
compared with the amount of the irregularity of total feet.

Other exponents of the equal time theory are Barham® and
Omond.” The latter’s book is partieularly sane as regards every-
thing but his insistence on the temporal equality of all units.
Omond, however, does not insist on a striet equality of formal feet
{p. 80}, and admits that a syllable may be on the border line between

44 The AMuzical Basiz of Verse,” 1501,

4 Bhvthim and Harmony in Poetry and Musie,” 1895,

¢ Philolog. Soe. Trans,, 1860-1, part 1, p. 45.
TEA Study of Metre” 1903.
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two feet. This, however, is a license, and only for the sake of
variety.

John Ruskin® asserts that ‘‘measured times of utterance are the
basis of verse’’ but also that “‘stress accent and quality are the
same’'; and Coventry Patmore® maintains likewise that aceents arve
separated by isochronous intervals.

“Our present verse'’ says Sweet'® ‘““is based mainly on the
natural stress of the language, each strong stress marking the begin-
ning of a foot (bar). But the stress-groups of ordinary speech
amount to nothing more than prose: to make these stress groups into
metrical feet it is necessary to have them of equal (or proportionate)
length, and in English verse we lengthen or shorten syllables without
seruple in order to make the feet of the requisite length.” In
Sehipper’s'! monumental work a place is made for measured as well
as accented verse in English. He does not go to such an extreme as
Sweet, however, even in the ease of what he holds to he measured
rather than aceentual verse.

Milton*® speaks of the musical delight in poetry which *‘consists
only in apt numbers, fit quantity of syllables, and the sense variously
drawn out from one verse into another.’’ Chas. Kingsley™ holds
that English verse is not regulated by aecent but by length of
syllable. Gummere'* while holding (p. 144) that quantity is a
secondary factor says that (p. 137) “*we do not utterly refuse to
recognize it as an element of verse,”” and that (p. 137) *‘that poetry
which depends for metrical effeet on detailed time relations
(quantity) will come nearer to music than the poetry which depends
chiefly on stress relations (intensity, aceent).’'®

In disenssing those anthorities who maintain that time relations
are the fundamental thing in English verse constant reference must
be made to others who place the emphasis on aceent. The advocates
of this other position are rather sharply divided into two eclasses,
those who hold that aeeent is primary but that the time relations
of the aceents are sienificant, and those who hold that aceent or
accent and number alone form the unifying prineiple of our verse,

The latter theory is the orthodox doetrine of the grammarians

® ¢ Introduction to English Prosody ™ (cited by Gayley amd Seott).

¥ Easay appended to his Poems,

m & History of English Sounds,™ 1888, p. 102,

4% Grundriss der Englischen Metrik,” 1805; * Englische Metrik,” 1881-8.

2 Proface to ¥ Paradise Lost.™

W Life and Letters,” p. 347,

4 Handbook of Poetics for Students of English Verse,” 1888,

B of, Gayley and Seott for furtheér bibliography along this line,
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and of the common people, in spite of the insistenee on time propor-
tions, which we have seen, by an intellectual minority. The ordinary
seansion of our verse rests upon regular alternation of aecented
and unaceented syllables or of *‘syllables differing in quantity”
(Gould Brown). The emphasis here is on the regularity of the
alternation. Most of us have had painful experienee of this sort of
seansion and no further deseription is desirable. Mueh of our best
poetry is faultless in regard to such regularity.

On the other hand a great deal of verse does not show any ap-
preciable attempt at such regularity, It is said that Tennyson read
his own verse very musically and with regard to quantity, Such a
poet would be inelined to disregard alternation of syllables, sinee he
had another prineiple of unity upon which to fall back. Pope's
verse is ideal for alternating accent and there is a propheey of the
place he was destined to oeeupy in future diseussion in his depreeca-
tion of too mueh musie in verse as analogous to the practise of
attending ehurch for the sake of the musie,'®

The commonplace seldom can have a genius for its advoeate; the
ordinary seansion is therefore left without any very articulate de-
fense. Poe's earieature of it will serve as a starting point in order
to make the distinetion elear between his own position and that of
Gould Brown who seems to have been seleeted as the scape-goat upon
whom to cast the sing of all grammarians. Not only does Poe
“deny the necessity of any regularity in the sueeession of the feet
and by consequenee the syllables, but disputes the essentiality of
any alfernation regular or irregular of syllables long or short.”
Compare this with Sweet's dietum that **the general tendeney of the
language is to alternate strong and weak stressed syllables as much as
possible.”” Sweet (p. 31), however, agrees with Poe that mere alter-
nation does not give rhythm without the additional element of
regularity in time. But he considers that (p. 33) “*emphasis, length,
strong stress, and high piteh are naturally though not neecessarily
associated.”’

Ellis'® finds some forty-five discernible degrees of aceent or
emphasis springing from varions eombinations of ‘‘foree, length,
piteh, weight and silenee.”” His position is ‘‘that English verse,
though based on alternation of foree is naturally governed by length
and pause, is seldom or never unaccompanied by variety of piteh
unknown in prose and is more than all perhaps governed by
weight.”™®  The last named factor relates to the importance of the

1 & Fupay on Criticiam,” 1. 337 .

7 Philolog. Boe. Traons., 1873,

® Philolog, Boe, Trans., 1876,
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ideas expressed and not to the loudness of the sound. It is not
clear, however, whether weight is to be interpreted as a purely psy-
chologieal element in the rhythm or whether its presence can be
deteeted by some other alteration in the speech than those of foree,
piteh, length and pause.

Over against this school of eompromisers stands Skeat*® with the
flat statement ‘‘that English poetry depends wholly on aceent and
can only be studied by considering the effects of aceent.”” For him
aceent and length are distinet things and their frequent assoeiation
in the same syllable are ineidental matters. That there is no neces-
sary connection between accentuation and duration is also held by
Gurney,* and he holds further that an accented syllable may oecupy
a smaller part of the time spaee between ictus and ictus.

Inasmueh as the last named authority still elings to the notion
that verse is rhythmieal in the sense of being ‘‘metrical’” it follows
for him that rhythm is not latent in speech but imposed from with-
cut (Chap. XIX). That is to say, the nature of the langunage does
not make an even flow of words of the right duration; it is only
by constraint that we get the right arrangement. This is an idea
of some significance and guite in aceord with Darwin’s idea that
music and metrical forms were developed before langnage in the
history of the race. If, however, the Spencerian doetrine of the
primacy of language is accepted, rhythm ought to arise direetly in
that material and there could be no necessity for ever foreing the
material to fit the form. Perhaps a eompromiser will say that only
some words fit given rhythms and others have to be squeezed or
stretehed to get them in,

For Abbott and Seeley® the names of feet denote groups of
aceented and unaccented syllables without regard to quantity. Ae-
cent is equivalent to loud stress, The regularity of a verse depends
upon its having the right number of aceents, and in this respeet
Abbott finds most verses regular although it is sometimes necessary
to throw the accent npon a weak monosylable in order to make up
the number.

In this eonnection Coleridge’s expression® with regard to the
meter of some of his poems is significant.  *‘ The meter of Christabel
is not, strietly speaking, irregunlar though it may seem so for its
being founded on a new prineiple, namely, that of counting in each
line the aceents, not the syllables. Though the latter may vary from

¥ Philolog. Roe. Trans., 18058, p. 483.

=& The Power of Sound,” 1830, p. 429,

24 English Lessons for English People,” 1871.

=2 Preface to * Christabel,” 1816,
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seven to twelve yvet in each line the aceents will be found to be only
four.”” This “*new prineiple’ thoungh more new in form of ex-
pression than in actnal praetise was of great importance in the subse-
quent usage of the English poets of the nineteenth century. For us
one of the most instructive things about the statement is not the
“‘new prineiple’’ but the old with which it is contrasted. Nothing is
said about regularity of time but it is assumed that regularity gen-
erally is found in the glternation of long (accented) and short (un-
aceented ) syllables for that is what is meant by counting the
syllables. For Coleridge and his friends the accent was the basis
of hoth the old and the new principles. Nothing else was even
thought of.

That the ordinary routine scansions will last as long as there
are children and common people is the verdiet of Mayor*® He is
*in favor of seanning by feet’’ and attempts to put the ordinary
accented feet of the grammars on a scientific basis; and if he does
not sueeeed in his attempt to be scientifiec he at least makes a good
bold stand in favor of the eonventional English system. He thinks
that we are in no danger of falling into the error of mistaking our
“‘lambs,’’ ete.,, for guantitative feet in the eclassical sense simply
because English speaking people have no ear for guantity as dis-
tinet from aeceent. He refuses to recognize (p. 55) any given time
for two syllables. On the other hand the number of syllables to a
foot is limited to three unless slurring or elision takes place.

Gummere** maintains that the unit in verse is one aceent together
with one or more unaeeented syllables—regularity rests in the num-
ber of light syllables. **In the Germanie languages and in nearly
all modern poetry aceent is made the principle of verse; we weigh
our words, we ask how much foree, not how mueh time they
require’’ (p. 137). All this in spite of what has just been quoted
above about the importance of time. The coneclusion seems to be
that equal time intervals are found but their significance is
secondary,

Schipper aceounts for both accented and metrical verse in Eng-
lish by the historical development of Anglo-Saxon and Norman and
neo-classie forms side by side.  The former strain gives the aceentnal
type, the latter the metrical type, and in our contemporary verse we
find both types side by side or fused into one verse., The aceentual
type, however, predominates.

Guest*® is more radical and seems to feel that the intrusion of

2 & Chapters on English Metre,” 1886, p. 6.

& Handbook of Poeties,” p. 169,
=4 A History of English Rhythms,” 1338,
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measured verse into the language must not be permitted under any
eireumstances. He says®® (p. 108) that it has been “‘said that our
English rhythms are governed by accent; I, moreover, believe this
to be the sole prineiple that regulates them. Most of our modern
writers on versification are of a different opinion. The time is oe-
casionally of great importance to the beanty of a verse, but never an
index of its rhythm.”” He believes that ““the rhythms that depend
on aceent are independent of quantity in every living language from
India westward.” There is, however, generally a sharper tone
(though this is not necessary either) and also a lengthening of the
aceented (lounder) syllable due to the greater effort of enunciation.
Gienetically considered all the English verse forms spring from the
original “*sectional’” verse of our ancestors according to Guest. As
the seetioning of the line becomes more elaborate, and the arrange-
ment of forms more variable we get the different types of modern
rhythm: the aecent always remains, however, the basis of the
rhythmie strueture. We get the well-known forms iambie, daetyllic,
ete., according as the aceent stands in the first, seeond or third
position in the foot.

*Ed. Bkeat, 1882.



CHAPTER V

TiME ReLaTioNs AS TREATED BY THE EXPERIMENTALISTS

BritckEg' seems to have been the first to give experimental de-
terminations of the Takigleichheit of verse. He asserts that “‘in
German iambs and trochees it is not the gquantity, not the alterna-
tion of long and short syllables, which holds together the rhythm
but the repeated rising and falling of the accent at regumlar inter-
vals'’ (p. 64). It is the interval between aceents that really matters.
The emphasis is thus kept on time relations but thrown off from the
individual syvllables on to the foot as a whole. There is a strong
suspicion aronsed that Briicke seanned his lines. Triplett and San-
ford,® using a combined tapping and voiee record, but relying on the
tapping, found great regularity in the intervals between aceents in
nursery rhymes. The method has already been eriticized. It prob-
ably aceounts for the results. THurst and MeKay® got similar re-
sults, bmt in their ease large variations were deliberately disearded;
they never read naturally but always scanned. These two considera-
tions invalidate the results as far as the present point is coneerned.

Bolton* says, ““In order for voeal ntterances to form a rhyvthmie
series, they must oeeur at regular intervals of time which can not
exceed or fall mueh below certain limits,”” The different intensities,
however, give unity to the series. The above statement has no ex-
perimental grounds. Squire® (p. 541) says, " Temporalness in its
connotation of regular suecession is the basal principle of rhythm,”’
However, changes of intensity ean also produce a rhythm in a
reeular time series.  The doetrine here seems to be that there must
be regularity in time first and that the gronping may be caused by
temporal or accentual variations of the regular series.

Wallin® (p. 32) says that ““the question of the quantitative char-
acter of poetry or prose, is closed. All speech is gquantitative, and
the distinetion, popularly and confidently posited between quan-
titative and non-quantitative verse is grounded upon fallacious as-
sumptions,”’ Tis experiments give no warrant for such a gratn-

14 Die physiologischen Grundlagen der neuhochdeutsehen Verskunst.™

? American Jowrnal of Psychology, 12, 1901,

* Toronto Studics, 1.

¢ American Journal of Psychology, 8, 157, 1803,

2 American Journal of Psyehology, 12, 1901,
*Yale Stuwdies, 8.
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itous attack npon a distinetion which is founded upon no assump-
tions whatever. Of eourse, no one in his senses ever doubted that
speech is quantitative but there has been grave doubt whether
quantity in speech gives rise to the rhythm of verse. So far as
Wallin’s results show anything at all on this point they indicate that
quantity is not responsible for the phenomena of rhythm. *‘The
regularity of the intervals in a given set of records of English
poetry, the intervals of which are mostly of the two syllable type,
and the seansion of which is rhythmieally free was about 3 per cent.
higher than the corresponding set of records of English prose, the
reading of which is rhythmieally free (32 per cent. of variation in
this ecase). When the scansion or reading is natural, artistie and
rhythmically free the complex eentroid intervals are only slightly
more regular in poetry than in prose™ (pp. 118, 119). But eer-
tainly poetry is more rhythmieal than prose. No reasons are given
why the changes in quantity within a line, so far as they have any
meaning at all and are not simply natural differences in time value
of the sounds, shonld not be regarded as coneomitants of the accent
rather than as themselves determining the rhythm, The eentroid
system advoeated by Wallin or Seripture is likable and sensible, but
to try to graft it onto the older time or musie theory of verse rhythm
is equivalent to abandoning it altogether. Wallin himself seems to
recognize this when he says (p. 113), ““nor are eentroid intervals
to be coneelved as a suecession of bars of invariable length, nor as
feet of similar length, nor as successive quanta of time eonforming
to an invariable measure.”” The centroid system of Wallin and
Seripture is the equivalent of the seetion plan of the metrists and
of the system of monopressures, if T understand the latter.”

The eentroid is really an accented, or as some would eall it, a
welghted syllable, Its marks of differentiation are inereased loud-
ness, duration and heightened piteh. Wallin assumes that of these
duration is the essential one, but he gives no reason for saving so and
certainly the more obvious one is the inereased loudness. Sueh a
eentroid is, in the simplest terms, a part of the sound series marked
by one stress maximum. As used by Wallin the analysis of verse
into such elements leaves no essential distinetion between prose and
verse. Aecording to the arrangements printed by Seripture® for
certain verses of poetry there is nothing left corresponding to a
rhythm pattern for the verse. When tables are printed giving only
the average number of syllables per eentroid, or the average time

TCf, Bkeat, Philolog. Soc, Trans., 15805-8. Omly a few syllables can be pro-
nouneed on one breath pressure and this group iz made the rhythmic unit.

&% Flements,”
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value of a eentroid group, the only possible data for the analysis
immto rhythmie eonstituents are obseured. Surely rhythm eonsists of
something more than the mere sueeession of these groups at more
or less regular intervals of time.  Are we to say that all rhythms are
the same, both prose and verse—just this simple suecession? Such
an answer would be far from satisfactory: the centroid theory
must develop a more thorough-going explanation of the phenomena
which make one rhythm different from another before it ean be con-
sidered as anything more than a way of summarizing eertain ohser-
vations which do not reach to the details. Inasmuch, however, as
the eentroid theory gets beyond the notion that there is no rhythm
without extreme regularity of time relations it marks an immense
step in advanee,

Briicke, Bolton, Squire and MeDougall recognize an effect of
intensity (or accent in some form) only as a subsidiary factor enter-
ing in where there is already a uniform time series. Squire® and
MeDougall'® even conceive of a rhythm without any aceentual or at
least without an intensive variety whatever.

Meumann eonsiders time and intensity as compensating fae-
tors, either of which may take the place of the other. Just what
this means for verse rhythm in view of the very regular assoeiation
of the two in one syllable is hard to understand. There is no
experimental evidence that a stressed syllable when short in time is
correspondingly more intense. What evidence there is points just
the other way.

The apparatus adopted in the present investigation is not de-
signed to measure intensities nor have I been particularly coneerned
with the question of their measurement. Even if we had a complete
plot showing the absolute and relative intensities of all the sounds
of any given series of words or for any given verse, the question of
the final basis of verse rhythm would be no nearer solved than it is
to-day. We now know that intensities are there and we know their
serial order. It is the times by which they are separated which we
do not know and it is these that we must be able to deseribe if we
are going to give a full account of the conditions under which the
particular rhythmie phenomena of verse arise.

The only point with regard to the intensities in verse which it
would help us to know about is their sequenece in such a phrase as
pa ta pa’ or pa’ ta pa. In such groups there appears to be a certain
hierarchy of intensities. Similarly in such a line as papa’ papa’
papa’ papa’ such a hierarchy seems to exist, the second aceented

* Amer. Jour., of Psychol., 12, 509, 541, 1801,
® Peychol. Rev., B, 461, 1902,






CHAPTER VI

ExpPERIMENTAL ReSULTS

{a) Procedure

THE technique of the experiments has already been indiecated in
describing the apparatus. The subject was asked to recite the verses
naturally and at the same time distinetly. None of the subjects!
found anything in the conditions of the experiment to prevent
doing this. In the case of nonsense syllables, which were always

TARBLE I

Tue Iameic TETRAMETER, Papa’ papa’ papa’ papa’. At the left the reader
and the mumber of his readings. Under “ Pa” the average time value® of the
first syllable of each foot. Under *V,” the mean variation per cent.! TUnder
“pa’,” the second syllable. Under “ foot,”” the average time of the foot. Tnder
* ratio,” the average quotient of the accented divided by the unaceented syllable.

W H Pa V¥ pa’ V¥ Fool V Ratio W
Ist foot 20 0.6 BT B0 T 70 2D B.1
2d foot 20 5.6 b8 7.3 (s S 2% od
3d foot 20 &5 57T 7.6 T T2 2.9 9.0
dth foot 20 9.7 101 212 121

H 4
1st foot 25 6.3 52 4.7 7 38 21 9.4
24 foot 23 6.7 bl 5.1 (LR | 22 &2
3d foot 24 5.5 49 4.4 73 82 2.1 6.7
4th foot 23 59 93 6.3 115

FTa
lat foot 18 9.0 a6 5.0 85 44 20 28
24 foot 16 &1 3G 5.3 2 48 28 85
3d foot 16 6.5 36 6.5 82 6. g T
dth foot 17 6.3 71 S g8

B48
1st foot 20 7.0 83 L T3 835 2T 845
24 foot 21 6.9 55 44 5 43 27T 7.6
Jd foot Z1 459 52 5.0 T3 35 25 7.0
dth foot 22 6.4 L 149

*The readers in these experiments were: W, Dr. F. L. Wells, then Lecturer
in Barnard College;: R, A. E. Rejall, graduate student in psyehology; L, D, 0.
Lyon, graduate student in psychology; H, H. L. Hollingworth, then Assistant
in Psychology; ¥, 8. Froeberg, sometime Assistant in Psychology; B, the author.

*The time iz given, in all the tables, in hundredths of a second.

*In all the tables, the columns headed “ V™ give the mean variation ex-
pressed as a per cent, of the total time,
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TABLE 1II

Tae Trocunale TETRAMETER, pa’pa pa’pa pa’pe pa’pe. Under Pa’® the first
{accented) syllable. Under pa the second (unaccented) syllable.
Otherwise the columns correspond to Table I.

W 46 Pa? W m ¥ Foot W Ratio ¥V
1st foot 22 5.0 48 6.4 71 4.9 A0 8.4
2d foot 22 8.4 Bl 6.4 T3 47 A4 B2
dd foot 22 0.4 49 5.0 T2 5.4 Af 56
4th foot 22 7.3 88 18.3 110

H 47
1st foot a4 6.4 d3 40 67 4.2 l.02 7.
2d foot M 45 33 4.1 67 3.2 1.2 4.7
3l foot 3448 a8 57 67 .4 l.od %4
4th foot 33 4.0 | S L 133

F a0
1at foot 26 5.9 ) R & 3.8 a8 T8
2d foot 25 6.0 31 6.3 afi 4.0 Bl 8.4
3d foot 24 5.1 341 & &7 2.8 A6 8.6
41 foot 25 6.0 67 0.6 o2

B &0
18t foot 28 1.0 32 6.9 G 4.8 B8 06
2d foot 28 1.7 32 0.8 60 5.4 g0 a0
did foot 28 8.1 a2, 7.2 LI | 87 11.3
4th foot 28 7.6 102 106 130

read as lines of verse, the reading was interrupted after each com-
plete revolution of the drum. In other cases the reading was eon-
tinuous for a longer period. The material consisted of nonsense
syllables in tetrameter lines of different rhythms and of speeimen
hits of well-known English poems. This latter material was selected
first on the ground of its familiarity and seeond on the ground of
the possession of eonsonant combinations which eould be most readily
read from the record. No attempt was made to cover the entire
field of English rhythm; in fact the verses chosen are almost all
tetrameters. It is well to have them as comparable as possible with
each other and the tetrameter is the most frequent meter in our non-
heroie verse,

Having determined the beginnings of all the words and syllables
in any record the durations of these were measured from the begin-
ning of one to the heginning of the next. The validity of this pro-
cedure has been disecussed above. Even if the record permitted
of an exact determination of the end of any sound, which it seldom
does, I am eonvineed that we onght still to eount any gap which
may ocenr between two sounds as being a prolongation of the pre-
ceding sonund. Such a gap can not be exeluded from the rhythm
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TABLE ¥

Tue Tereamerer Lixe, Oh pa'pa pa'pe pa'pa pa’. At the bottom the first
' as an iamb,

LY n

pa ™ is combined with the second * pa’’

W 40 oh WV Pa ¥ pp v Foot V Ratio V
Uh pa’ pa 25 8.8 17 5.9 17 5.6 34 45 1.0:2 7.1
pa’ pa 17 6.0 17 4.8 35 4.2 1.03 4.2
P’ pa 18 59 17 5.7 35 4.8 1.05 6.9
P’ 168 120
pa pa’ 4 53 LOT 6.2

H
Oh Pa’ pa 27 5.9 26 6.9 41 6.2 67 4.2 .64 10.9
pa” pa 23 4.8 40 6.6 66 3.8 B2 G
pa’ pa o8 T2 41 6.0 66 3.5 62 120
pa’ 102 15.0
pa pa’ o7 3.8 B3 107

F 40
Oh Pa’ pa 32 7.8 22 T 24 7.2 46 §.5 B3 126
pa’ pa 23 6.9 24 a1 47 AT B4 124
pa’ pa 23 1. 2T 7.3 48 5.2 B0 113
pt 62 8.3
pa pa’ 46 3.6 A5 120

B 40
Oh 'a” pa 27 83 b R 19 10,7 ot g7 1.8 118
pa’ pa 4 8.4 18 12.2 53 4.8 1.0 I7.4%
pa’ pa 34 6.0 19 8.3 a3 4.5 1.8 7121
pa’ 109 8.4
papa’ B3 4.4 L8 16.0

altogether and certainly it does not seem sensible to call it part of a
suceeeding sound.  In the ease of the pause at the end of a verse or
couplet I have made no attempt, as a rule, to separate the last
syllable and the pause proper. As a eonsequence the final syllable
does not enter into my calenlations. If the verse is read as ““run
on'’ into the next verse this last pause is significant; if the verse is
read as elosing a stanza or as the end of a sentence the pause at the
end has little or no meaning. I have eontrived in nearly every case
to avoid such dead endings by having the subjeet read another verse
or two which was not ecounted. The nonsense verses were read one
after another as if they made a long stanza. The pauses therefore
are true verse pauses,
(b) Duration of Feel

One of the first places to look for that regularity which is sup-
posed to eharaeterize rhythm is in the time value of the ““foot,””
or verse unit. The question here is, is one foot in a verse of
approximately the same duration as another, or is the presence of
such equality only aceidental in some verses, others not showing it?
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The foree of an analogy with music is, of course, dependent upon
the presence of sueh equality between the feet considered as
measures, The faets whiech bear upon this point will be found in
the tables under the heading ‘*Foot.” Glancing through Tables I,

TABLE VI

Toe Errect oF CHANGING THE SYLLABLES I8 lasiie Terkasterers. Becords
for two readings; the first day’s reading above, the second below.

w Croes Pa ¥ pa'r W Foot VWV Ratio ¥V
Ist foot 14 Istday 17 38 (Fi e 02 L5 44 6.1
1T 2d day 13 6.4 L T 4 43 42
2d foot lst day 17 6.3 I ] B3 8.3 47 7.0
2d day 18 35 S0 5.0 a7 4a 4.3 LI
3d foot lst day 168 5.2 T ah B3 37 4.9 6.6
2d day 18 4.1 7T 63 96 5.5 4.3 8.1

4th foot lstday 16 7.6 116 6.6 132

2d day 17 4.2 120 11.0 146

w pa‘ra

Ist foot 16 lstday 17 4.1 g5 5.2 B3 a8 38 &40
IT7 2d day 19 60 68 5.4 T 33 3.6 &%
24 foot Istday 17 6.4 67 5.5 B4 5.3 39 53
2d day 18 3.8 71 24 B 2.8 3.0 55
Gd foot latday 17 3.6 s 7.0 Bl 46 a8 69
2d day 18 4.6 68 E£.8 8T 2.7 38 &1

4th foot lat day 17 . 124 121 141

2 day 18 5.4 158 14.1 177

w pa‘rat

1st foot 13 lat day 17 53 63 5.3 B3 5.2 40 5.5
13 2dday 18 6.5 76 54 ny o4 42 5.4
24 foot Istday 18 4.8 6T a.4 B4 40 i I e |
2d day 18 53 b P 06 36 44 4.8
dul foot lst day 17 &7 [ S B0 5.6 3.8 85
2d day 18 L1 Th 458 03 40 43 59

4th foot Istday 17 4.1 119 20.3 136

2d day 18 5.8 143 23.0 161

to IX., it is evident that the nonsense feet are very regular for
each of the four subjects in each of the five rhythms examined,
There are minor exeeptions as, for instanee, in Table 1., Subjeet H,
shows a slight aceeleration in his reading from the first to the third
foot. The low variation of his readings here makes it quite im-
possible that this should be the result of chance. But on the whole

*The variations are expressed throughout in the amount of the mean
variation (A.D.) of the series per centum of the average reading. This gives
a figure that can be used for the comparison of the variation of one series
with that of another serfes which lins o somewhat different averame value,
The reader should, however, be very cautions about making such comparisons,
The * probable error " (P.E.) of one of these averages would be equal to the



44 TIME IN ENGLISH VERSE RHYTHM

TABLE VI1I
Tie EFFect oF CHANGING THE SYLLABLES IN Jampic TETRAMETERS

H 17 Pa Y pa’ W Foot W Ratio V
1st foot 26 6.9 g0 3.4 8 4.5 24 8.1
2d foot 28 5.2 60 f2 85 3.4 23 6.1
3d foot 26 &9 G0 4.4 BT 3.7 2.3 6.9
4th foot 21 &P 133 Y2 161

H 33 . pa’r
15t foot 27 6.1 Gd 3.8 g9 2.9 2.8 B
2d foot 27 6.0 g1 3.3 g0 2.8 22 6.2
3d foot 27 4B g1 .3 B 32 22 6.9
4th foot a7 T 121 540 148

H 32 pa‘rs
Ist foot 26 5.0 G8 3.2 95 24 28 T.¥
24 foot 25 .1 68 3.2 23 23 28 6.7
3d foot 26 5.1 67 2% Dy 2.7 25 4.1
4th foot 26 5.0 130° 8.5 157

H 34 pa'rat
1zt foot 27 8.1 67 S 4 3.3 2.5 10.0
2d foot 20 5.5 67 3.7 83 2.8 £8 1.2
3d foot 20 6.3 6 332 93 35 26 &1
4th foot 26 42 133 7.5 159

the feet may be said to have equal duration in the nonsense verse.
No such equality appears, however, in the examples of actual verse,
Even in the most simple and regular cases when there ean be no
gquestion raised as to the correetness of the seansion the irregulari-
ties are glaring.

In the case given in Table X., for instance, which can be put
in this form:

Subject I come from haunts of ecot and hern
H 0 (iH] a4
R 62 52 a3

where the figures represent the times for Subjeets H and R re-
speetively. Not only are the feet not by any means equal but the
inequalities are not subjeet to the same tendeney for the two
readers.

mean variation (A} divided by the square root of the number of ecases
This can be obtained from the per cent, value given in the table by multiplying
by the average reading and dividing by the square root of the number of cases.
The number of cases is large in the case of the nonsense material, because the
variability itseli was under comsideration. In the ordinary verse only an
approximate average was required and only ten cases as a rule were taken.
The apparent increase in aceuraey from the greater number of eases is in fact
negatived by a constant shift in the tempo of the reading so that fifty cases
ilo not form as homogensous a series as ten.
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TABLE VIII

Tie FFFECT oF CHANGING THE SyLrapres 18 lameic TergaMeTers—Continued

Fal Pa ¥ pa’ ¥ Foot W Ratio ¥
1st foot 17 104 30 5.4 a3 4.7 23 106
2d foot 17 9.8 3B 1.0 ba 6.1 23 103
3d foot 16 104 36 5.5 B2 5.2 23 11.3
d4th foot 16 10.3 61 7.2 i |

F a0 pa'r
18t foot 14 549 48 6.2 65 4.0 3.1 fos
2d foot 17 6.2 47 0.8 4 5.5 28 &1
dd foot 18 7.5 47 4.6 63 4.7 28 Ba
4il foot 14 7.7 60 7.1 BS

F 40 pa'rs
1st foot 14 ¥.4 49 87 62 71 3.5 89
20 foot 14 2.9 40 102 63 8.1 34 111
3l foot 14 2.2 48 8.3 6l 7.4 34 108
4th foot 14 95 73 6.9 T

F4 pa‘TEt
Ist foot 14 10.2 48 T4 63 6.8 3.5 13.4
2d foot 14 9.5 47 6.8 6l 5.8 34 108
Ju foot 14 16.5 47 6.8 60 6. 3.5 105
4ih foot 14 71.0 73 65 87

TABLE IX
Tue ErfFecT oF CHANGING THE SYLLABLES IN IaMBiCc TETBAMETERS—Confinued

B23 Pa ¥ pa' ¥V Foot ¥ Ratlo ¥V
lat foot 18 5.5 40 67 0B 4.8 23 103
24 foot 18 &0 41 4.4 60 4.2 23 8
3d foot 18 6.7 40 6.8 57 5.1 2.2 10.%
4th foot 19 7.0 116 8.0 135

B 40 pa’‘r
15t foot 17 6.0 44 4.2 61 3.2 268 8o
2d foot 17T 4.8 44 4.6 a1 37 28 5.9
3d foot 17 &.4 44 4.1 él1 4.0 28 T
4th foot 18 5.3 121 5.2 138

B39 pa'rs
1st foot 16 5.7 48 £.3 64 4.2 3.0 11.1
2d foot 16 4.6 49 5.3 64 3.7 3.1 &3
3d foot 16 4.6 49 J.40 64 4.4 g Ig
41h foot 16 5.0 124 6.6 140

B 40 pa’ et
1=t foot 16 5.2 53 1.5 67 6.5 34 9.0
2d foot 16 §.9 53 1.8 68 6.5 &5 T
3d foot 15 5.1 R 69 5.5 35 80

4th foot 16 5.8 127 6.0 143
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hot™" which is eited by Poe as a verse having feet of equal duration,
will serve to show how far there really is equality. The seansion
i5 Poe’s, the figures from Table XIV,

Pease porridge hot, pease porridge cold,
490 343 113 48 b2 1046

Pesse porridge in the pot, nine days old.
40 46 43 48 BT 46 116G

Taking account of the pauses the feet certainly maintain a pretty
constant length (and this testifies to the acenracy of Poe’s ear) but
there is no real equality between them. The same thing can be seen
in Table XV., where not even the three words Break, break, break
oeenpy equal times, but where well-defined feet are in evidence.

. In some eases such **feet’' are only to be diseovered by a wviola-
tion of the eonventional seansion. Table XVI. gives

Where twined the path in shadow hid
50 B2 79

Here an extra syllable has to be borrowed by the third foot from
the last and even then it is shorter than the others. Evidently
mechanieal seansion will not give feet of even approximately equal
lengths. But if freer seansion does reveal such feet the guestion
arises how much irregularity ean be countenaneed; that is, where
““‘regularity’’ begins.

One experiment made upon Subject H, who ean sing, throws some
light on this question in so far as it reveals correspondingly large
irregularities in the duration of musical notes. The results of reeit-
ing and singing the same words, **Blow, blow, breathe and blow,
Wind of the western sea,”” are summarized in Table XVII. The
times are given for the syllables as read and as sung;® then the
proportional time the notes should have in the song, and lastly, the
time of the syllables as read inereased to the tempo or rate at which
they were sung. Both reading and singing have a different tempo
for the two verses. It appears that in this case at any rate, the
reading while regular as regards “feet’’ is no more so than singing
without accompaniment.’® Certain differences are noteworthy, The
reading tends more to equalize the corresponding words blow, blow.

* The subject is thoronghly eompetent to sing this well-known song accept-
ably and he said that the apparatus did not hamper him.

¥ For the degree of regularity. to be expected in musical performances see
Binet and Courtier, L'Awnée peychologique, 1885,
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TABLE XVI
Avenrages oF 13 Reanixgs oy H oF Where twined the peth in shedow hid

a bt a L b’ v Foot W Ratio W
Where twined 43 &9 46 5.2 LI 152 LY
the path 18 6.5 64 6.1 82 41 36 8.3
in shad 26 I1.5 20 5.6 o6 0.5 1.1 148
0w hid 24 11.5 g1 7.0 105

Verse 331 28

TABLE XY¥II

AvEracEs FOR H, 10 Cases ReEapixa axp 20 Casgs Sineisg, Blow, blow,
breathe and blow, Wind of the western seaq

i = . Measure Measnre
Tioe b Mm% dg  Tme The T e ¥
Blow 113 7.8 173 1.8 174 180 113 7.8 173, T8
blow 116 7.5 188 5.8 173 194 116 7.3 188 4.8
breathe Bl 7.4 113 7.7 131 {1
and 45 6.7 61 11.0 44 75 95 4.7 173 4545
blow b2 5.0 164 Jin.0 174 154 92 4.0 164 1o.0
Verse 418 (S
Wind g2 10.0 B 11.0
of iz 4.0
the 27 &0 25 16.0 89 T.8 1700 4.7
wWes J8 8.8 113 I2.0
tern 31 854 46 150 0 8.7 158 4.7
B 199 4.7 176 100 176 10.0
en (2d measure) 112 144 112
Verse 358 616

The two words breathe and are sung in eorrveet time, but are spoken
too fast. The same is true of the two syllables of western. The
general inference to be drawn from this table is that the lack of abso-
Inte equality in time between the feet does not mean that there are no
feet, but rather that the changes due to introdueing meaning and
variety into the material tend to reduee very greatly the regularity.

That the time oceupied by a foot is only in part dependent upon
the number of consonants involved is seen in Tables VI, to IX. These
records were so taken as to avoid interference from the tendeney of
the reader to change his rate of reading during the sitting. The
individual differences of the readers are so large that it is not
possible to say what the effeet of adding any one consonant will be.
Evidently it will not be great, and in some cases the fime is
actually shorter when the consonant group is more complex. The
ficures of Table XIIL. again give an opportunity for rough com-

T Theoretieal time for the notes on basis of total time of verse.
" Reading time magnified to same scale as singing time,
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parison. The large individual differences undoubtedly depend in
large part upon the way in whieh terminal » was pronounced.

In many eases the verse seems to bhe divided into short
phrases rather than ‘‘feet’” in the ordinary semse. °‘‘Pease por-
ridge,”” Table XIV., is an example, Other examples are **Break,
break,”” Table XV.; see also Tables XVIIL, XIX. These phrases
might be considered as the rhythmie elements in the verse, for they
are fairly uniform in length while the feet are far less regular.
Still more might the whole verses themselves be eonsidered the units
sinee they are still more uniform than the feet.

TABLE XVIII

AVERAGES oF 35 Reamixas sy H or Each purple peak, each flinty spre
Was bathed in floods of living fire

n I A ¥ » ¥ Foot ¥ Ratle ¥ 2Feet ¥V 4Feet ¥V
Each pur 44 9.r 3272 68 6.2 48 154
ple peak 28 89 B8l &T 110 4D 178 L4
each flin 3B 75 31 84 66 5.8 B8 120
ty spire 21 .4 DdOTE 11l 6.8 177 5.0 356 3.9
Was bathed 42 93 46 4.0 B8 5.2 L13 9.5
in floods 17 120 53 6.6 70 5.2 159 4.0
of living fire 223 6.0 370 4.5

TABLE XIX

Averaces oF 10 Reamxas oy H oF Double, double, toil and trouble,
Fire bure and ealdron bubile

' b T [ . Foor V Eatio ¥V 2 Feet 4 Feet
o Lle 23 6.2 7 R | [ | A5 8.4
dou Lile 21 8.1 6l I3.2 1 2.8 S 133 155
toil anl a4 i} 40 28 03 6.6 1.4 8.0
tromw  ble 26 11.3 it los 5.7 194 353
Fire §u G2 7.9 o2 7.4
burn and a2 12,2 a5 10.5 08 8.9 1.8 1.7 L
eal dron 41 7.2 39 64 | 1.07 114
bub ble 17T 44 148 47 165 246 406

But there is a eriterion of the “‘foot,”” or element, provided in
the absolute time of the nonsense verse. There does exist in that
material a unit of very definite form revealed by the most casual
inspeetion of the voice record. This unit has rather narrow limits
in point of absolute time value for any one reader. The average
value of none of the first three feet in the tetrameters of Subjeet H,
Table VIL, is longer than .95 seeond or shorter than .85 second;
and so for the other readers.

" The word fire seems to have two svllables here.
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Sinee these well-defined units seem so essential to free spoken
rhythms like the nonsense verse we are justified in looking for them
in other verse as well. But in every case the longer phrases of
which I have spoken differ from the *‘feet’’ of the nonsense verse
in the very faet that they are longer. The phrases of ‘‘pease por-
ridge,”” Table XIV., for instanee, are about twice as long as the
longest feet of the nomsense verse. It i1s fair to say, then, that
whatever the significance'® of these phrases they are not analogous
to the ““feet,”” in the strict sense, which appear in nonsense material
and also in the simplest poetie verse.. The absolute time for a foot
for any one individual is determined partly by the rhythm and
partly by the content, as ean be seen by following down the eolumns
of Table XIII. In different seleetions of actual verse the feet
oecupy times approximating the time of a foot in the same rhythm
in nonsense verse. The minimum is above half a second and the
maximum less than one second,

Closely eonnected with the matter of the duration of the feet is
that of the rapidity of utteranee as indicated by the time of a
whole verse. Here we find very great individual differences. These
come ont most strikingly in the nonsense material. Table VIIL,
for example, shows Subjeet F going through identical material in
only two thirds of the time oecupied by Subjeet H. In Table XTIL
the rates of different readers are shown in all the rhythms, It will
be seen that each has a very regular charaeteristic tempo relative to
the others, F being fastest and H slowest. The averages at the
bottom give a rongh measure of these personal peculiarities,'

(¢) Ratio of Accenled to Unaccented Syllables

The second place in which regularity is to be expeeted is in the
ratio between the aceented and unaecented parts of the foot. Here
again we find very remarkable regularity in the ease of the nonsense
verse and” even more remarkable irregularity in the ecase of the
natural verse. The most generally significant faet is that each
separate verse has its own ratios and each reader his own, so that
while these ratios remain fairly well fixed for any one reading they

“1 am inclined to hold that such clauses are to be interpreted as short
verses. The length of a line on the printed page often obscures the true length
of the verse, two actual verzes being printed as one, or one divided in the middle.
In the absence of a regular rime the determination of the true verse requires
special investigation.

" This is not the place to discuss these results from the point of view of
individual differences. They are probably parallel effects associated with
rapidity of respiration and heart beat, all expressive of the general organie
rate of the individual.
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have no constant form. Thus in Table Il. the ratios for different
readers range from 45 to 1.

In Table VIIL. on the other hand the ratio (still remaining fairly
constant for one set of material) changes from 2.3 to 3.5 with a
change of material in the same rhythm.

These facts exclude at onee the idea that there is any fixed rela-
tion between a ‘“‘long’’ and a “*short’” syllable. Moreover when we
turn to the natural verse we find that there is no traee of such a
relation. Table XVIIL, for instance, shows two exact reversals of
normal econdition in iambie verse. The ‘‘short™ syllable is here
twice as long as the corresponding “‘long’’ syllable. Was and
bathed on the other hand are almost equal. Again, in Table XIX.,
double shows the aceented and theoretically “*long’ syllable less than
half as long as the ‘‘short’’ syllable. It is needless to multiply par-
ticular instanees: the tables are full of them.

Tables VI. to IX. show the results of an experiment which is
¢rueial upon this point. It amounts to this; when the character
of the syllable is changed in any given rhythm there is a change of
ratio of the parts. In Table IX. the effect of complicating the
long syllable in jambie rhythm'® is to lengthen the whole foot regu-
larly. But at the same time the short syllable is shortened as if
there were a tendeney to make it eompensate for the greater length
of the other syllable. The result is a steady inerease in the ratio of
the parts along with the inerease in total length of the foot. Table
VIIIL. shows the same thing, save that the ecompensation is really
effective in the lower half of the table so that the total length of
the foot does not inerease, but there is enough decrease in the first
syllable to balance the inerease in the second, and the ratio mounts
rapidlyv. In Tables VI. and VII. the short syllable remains fairly
constant and echanges in the long one are reflected in a changed
ratio. Without the evidence from the natural verse these tables

“ By ratio is to be understood the figure got by dividing an accented by
an unaceented syllable. The latter is then always unity and the figure given
iz the relative length of the accemted syllable; this figure will he less than
unity if the accented syllable {(as sometimes happens) is not s0 long as the
unaccented. The variations given with the ratios are per centum and are only
to be used in comparing different ratios. They furnish no criterion for com-
paring the variability of ratios and of separate syllables or feet,

* lambic rhythm offers the critical case for this phenomenon because the
effect is seen in the short (first) syllable which is not directly affected by the
changes in the other syllable. If trochaie rhythm were taken such a shorten-
ing of the unaccented syllable in response to a lengthening of the accented
might be ascribed to a change in the length of the pause at the end of the foot.
In the case of iambic the pause can not be connected in any way with the
phenomenon,
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offer complete proof that no “‘striet music’’ theory of verse will
hold.  The syllables do not behave like the notes in musie. On the
contrary they are inversely related; when one is long the other is
short.

A change in the rate of reading does not seem to have any very
regular influenee on the ratio of the syllables. Table VI. shows
the changes which oecur when a subject reads the same material on
different days. The differences both in tempo and ratio are large
compared with the variation within either of the series. The records
of pa pa’ in Table I. may also be compared with Tables VII., VIIL.
and IX. taken on different days. The changes of tempo, as indi-
cated in the snummary below, are considerable in every ease but the
ratios show only a wvery slight tendeney to inerease as the rate
becomes slower,

SutEm:t Time of Verse Ratio
| 340 2.1
410 2.4
F 247 2.3
238 2.3
I 370 25
310 2

Table XX, gives the result of a deliberate effort to change from
the normal rate of reading to a faster rate. To the listener this
eives a general impression of haste and the esthetie result is bad,
nevertheless the reader managed to give more than thirty repetitions
with an average variation of only 3 per eent. for the verse; his
performance was praetically as uniform at the rapid rate as when
reading normally. IHis own impression was that the saving in time
was made at the cost of eertain slight logieal pauses in the verse,

TABLE XX

Tue VeRSE, She Lept with cere her beautics rore, READ BY K 30 TIMES AT A
NorMaL TEampo, axp 30 Tives 1x HasTeENED TEMPO

] b 8 ¥ B W Foot WV Ratle WV Verse W
She kept morm, 44 0. 20 59 G4 6. A7 9.8
hiast. 32 710.0 15 10.0 49 7.4 Al 140

with care mnorm. 40 3.3 68 7.4 88 4.5 14 T.B
hast, 32 53 g 8.6 T4 50 1.3 11.0

her bean morm. 37 Y 23 6.7 a0 5.8 L4 046
fast. 32 72 21 46 53 41 G 52
fies rare norm. 30 100 i | T 85 4.9 310 2.9

hast. 25 T 38 100 G3 5.0 240 3.1
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The results show that this introspection is only partly valid. All
the syllables are shortened and the ratios, which arve themselves
notably different from the aceepted iambie scheme, remain prae-
tieally the same. It appears, however, that the greater part of the
shortening eomes out of the long syllable whether it is aceented or
not and whether or not it includes a pause. Deliberately changing
the tempo does not, then, serve to make any grave difference to the
rhythmie strueture nor to affeet seriously its regularity.'® There
is, however, a slight change in the ratio of the syllables as was the
case when different voeal complexes were tried in the same rhythm.

In view of the great variety of ratios which appear between the
syllables of the different feet in even the most simple of the verses
of poetry which have been examined it is remarkable that there is
such great regularity between the different readings of the same
verse. In other words, no matter how irregular the verse pattern,
it is persistent, maintaining its form time after time. It is reason-
able to suppose that this regularity is partly a funetion of the
natural duration of the individual words which enter into the verse.
It is not true, however, that the same words have the same time
value in different verses.

(d) Rising and Falling Khythms

A disenssion of the ratio of the syllables in a foot naturally
leads to a consideration of those particular time relations within the
foot which constitute the charaeter of a particular rhythm. And
first of those; wherein do the rising rhythms with the accent on the
last part differ from the falling rhythms with the aceent at the
beginning of the foot? Here again the distinetion is clearest in
nonsense material where the nature of the subject-matter exerts the
least disturbing influence,

Table I. shows rising, Table II. falling rhythm with the same
pair of syllables differently accented. In iambie (rising) rhythm
the length of the long syllables is between two and three times that
of the short (unaceented) syllable. In trochaie (falling) rhythm
the aceented syllable is shorter than the unaecented in every ecase
but one, The ratios in the third foot'” are, for the different sub-
jeets:

Subject w i F B
lambie 2.9 21 2.3 L
Trochaic A0 1.04 506 87

# Hee dizeussion of variabilities below.

¥ Thia foot is selected as typical because it is less subjeet to the disturbing
effect of position. Tne first foot is likely to be irregular, the second and fourth
are followed by pauses.
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The reader, II, who has the least difference between the syllables
in one rhythm has the least difference in the other, and the one
who has the greatest difference in the one, W, has the greatest dif-
ference in the other. This being interpreted means that the second
syllable was always relatively short for the one and long for the
other. The ratio for iambie tends to be greater than the orthodox
2:1 of the theorists, while the ratio for the trochaic tends more
to be 1:1. The individual differences are so great as to cause an
overlapping of the two speeies. Thus the ratio of W, trochaie, is
practically the reeiproecal of that of I, iambie. Consequently it is
not possible to draw a hard and fast line between the two rhythms
on the basis of the time relations of the syllables alone.

The absolute times of the third foot as given in Tables I. and
II. are:

Suhject W H F I
Iambie 7 T3 52 73
Trochaie 72 G7 57 Gl

The tendency to aeeeleration in the trochaie rhythm is too small
to be signifieant. Table V. shows what remarkable results can
be got by what appears to be a very insignifieant change in the
rhythm. The introduetion of a eateh syllable at the beginning and
the eutting off of the final unaceented syllable at the end of the
verse gives a new tempo and new set of ratios to the whole verse,
The time for verse and foot, Table XIII., is less for this form than
for either trochaie or iambie. The ratio is not appreciably changed
by eoupling the second accented syllable with its sueeeeding
(troehaie) or preceding (iambie) syllable. For eorresponding third
feet the ratios are:

Subject W H ¥ H
Tambie 2.0 2.1 2.3 2.5
Intermediate form 105 A2 B0 1.8
Trochaic A 1.04 86 &

For F the rhythm is the same as trochaic. For W and B it is
intermediate between trochaie and iambie. For H it is more
trochaie than the natural trochee. A comparison of trochaie and
iambie rhythms in actual verse is not easy, the chief reason being
that their time relations are too much alike. **The hoast of heraldy,”’
Table XXI., and ““The stag at eve,”” Table XI., are as regular as
any of the iambhie specimens. Table XXII. gives a trochee which
may be said to be more trochaie than the nonsense type beeanse in
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TARLE XXI
AvERAGES oF 15 Reapixcs BY H or The boast of heraldry, the pomp of power
& b B ¥ L Feot W Ratle WV
The boast 17 10.6 46 4.6 63 3.4 2.8 116
of her 14 8.4 45 5.6 61 4.4 20 157
aldry 13
The pomp 18 104 42 5.2 60 4.7 25 I3.0
of power . 20 &8 2 5.2 120 &.1
Verse 37T 2.4

TABLE XXII

AviRaces oF 12 Reamixcs BY H oF Sleep the sleep that knows no breaking

n' b a v b L'l Foot W Hatic V
Sleep  the A 29 18 T4 a7 4.5 28 I7.0
sleep that 43 BS 19 110 62 ¥.3 2.3 110
knows  no 49 a0 4 5.8 04 2.6 1.1 8.3
brea king 24 42 150 8.7 174

Versze 07

TABLE XXIII

AvErageEs oF 10 Bespixes BY L oF Wha will be a traitor knave, efe.

i b a Y b v Foot VW Ratio W

Wha will 68 a3
be a 40 100
trai tor 23 104 19 I135.0 43 8.4 1.3 110
knave 55 11.0

Verse 2043
Wha ean 35 140 19 19.40 o I3 1.8 1.0
fill a MM 6.0
Cow arid’s T S
grave 76 140

Verse 243 o
Wha B0 34 130 35 Ing 69 5.4 I7 1840
basa as 1 T2 16 15.0 44 7.4 21 140
b a 38 8.4
slave a0 110

Verse 212
Let him 24 IS0 38 100 62 110 A2 150
turn and 35 100 20 8.0 88 8.9 19 8.0
tlea 129 1340

Verse 240

two of its feet the ratio of the syllables is more extreme, These two
feet look more like inverted iambs. Table XXIII. shows great
irregularities in respect to ratio in a verse which was seleeted as
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typically trochaic. Parts of this reecord eounld not be deciphered
with eertainty. The tempo is fast, and the rhythm complex, with
very unequal feet. Tables XVIII. and XIX. constitute final
evidenee of the indistinguishableness in regard to ratios of iambs and
trochees, In the former those feet which are free from pauses are
better trochees than iambs; in the latter true trochees give irregular
results which would look guite as well interpreted as 1ambs.

The eonfusion of these two rhythms is eaused by the faet that
accent does not always earry with it an inerease in duration, henece
the ratios do not obey the aceentual schemes.

In Table XXIV. we have what seems to be a speeimen of the
anomalons rhythm of Table VIII. Its tempo is somewhat faster

TABLE XXIV

TiME AND VARIATION OF SyrLrasnes, H, 10 readings.

And el ckoo  Dbuds of yel low hue Verse

40 10 28 a4 19 23 24 80 256G

14.0 T4 i 7. 8.8 1.0 140 240

Dy paint the mea dows  with de light Poause Verse

25 i D 2 26 25 19 46 100 07
8.9 5.7 100 1.0 0.2 11.0 6.8 8.4 §a

TABLE XXV

TiME AND VARIATION oF SyLLABLES. H, 10 readings. Read with full stop at

the end.

The  splen dor falls o1 Cas tle walls Verse
] o4 26 52 43 26 23 110 S
¥.1 T.9 .4 3.6 T [ § 13.6 1.8

And  snow {(¥I" sum mita old in story Verse

23 65 7 — 26 59 47 19 185 . 414

14.2 9.3 — 5.7 B.4 54 b2 .

than the ordinary iamb of Table XXV, but except for the unex-
pected length of the unaceented initial syllable the internal structure
shows no remarkable peculiarities. There is nothing to indieate
whether the verse should be treated as trochaie or iambie. Both
these specimens exemplify the chaotie time relations of verses which
are quite respeetable rhythmieally.

(e) 2-Syllable and 3-Syllable Rhythms

The number of syllables in a foot is one of the factors which
distinguishes verse rhythms. The characteristics of the three-
* Can not be separated in the record from the preceding syllable.
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syllable type are analyzed in Tables IIT, and IV, In respect to the
time value of the foot and verse there is no marked difference bhe-
tween jambie (2-syllable) and anapwestie (3-svllable). - The latter
move faster for two of the readers and slower for the other two.
Neither do the trochaie and daetylie forms show any eonstant dif-
ference in this respect. The relation of the ratios is eomplicated.
Taking the point of view first that either of the short syllables in
Jd-svllable rhythm is analogous to the short syllable in 2-syllable
rhythm we find the ratio between accented and unaecented much
larger in anap@estic than in iambie, As a rule this means that the
short svllable is much shorter in the former ease while the long one
is not correspondingly shorter. Daetylic rhythm yields a ratio
much smaller than trochaie, due to the faet that the aceented syllable
15 much shorter in the dactyl.

Now eonsider for a moment the two short syllables together as
equivalent to the corresponding part in the 2-syllable rhythm. The
anapest then shows a ratio not unlike the iamb but smaller, for the
two shorts of the anapmest are longer than the one of the iamb and
its long is shorter. The daetyls yvield a ratio almost exactly the same
as that of their analog the trochee, for all of the readers except I,
His ratios for the dactyl and for the trochee with an extra syllable,
Table V., are the same practieally, both differing from his simple
trochee in the sense that the latter departs from the regular trochaie
type of the other readers, That is, his trochee is the exeeption, not
his daetyl. Considered in this way, no very clear line of distine-
tion appears even in the nonsense wverse between 2-syllable and
J-svllable rhythms.'®

The distinetion between the rising and falling rhythms is not
so elear in the 3-syllable type as it is in the 2.syllable type. The
rate is slightly faster in the dactyls than in the anapmsts.®® The
relation of the two short syllables is the same for daetyls as for
anapests, the first being shorter whether aceented or not. The last
syllable 1s only very slightly longer when aceented, consequently the
relation between it and the initial syllable is praectically the same
for rising or falling rhythm. The ratio of the last syllable to the
sum of the first two in the third foot is:

" An inspection of the voice records will bring out more clearly than the
figures the fact that the two short members of the 3-syllable combination are so
closely connected as to be almost inseparable while they are at the same time
well marked off from the rest of the foot.

* For subject H the verse is somewhat slower in the dactyl, but the foot
only very slightly so.
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Bubject w H F B
Dactyl 2 1.5 1.2 1.2
Anapest 1.8 1.6 1.5 1.6

These particular differences exaggerate the general argument of the
tables and still they are not sufficient to be significant. Neither in
regard to tempo nor ratio are daetyls elearly distinguishable from
anapmsts. The distinetion must lie outside of the time relations of
the elements in the verse.

The examination of the question in the case of actual verse is
made very difficult by the disputes which immediately arise as to
what wverse is to be read as dactylic and what as anapmstic. On
this aceount no attempt has been made to construe the feet of cer-
tain of the verses. In other eases the form is sufficiently well de-
termined to warrant an interpretation. The distinetion between the
2-syllable and the 3-syllable feet of the same, rising or falling,
rhythm is one which is easier to draw. Table XXVI. presents a
case where the comparison is made easy by the oceurrence of the
same words at the beginning of the two verses. The daetyl departs

TABLE XXVI

CoMmpariSon oF Dacryis wiTh Trocnees. H, 15 readings: with full stop at

the end.

Dactyls Time WV Trochees Time L'
High 52 101 High 45 B0
1 21 10.0 - 20 ° 8.7
pon 29 6.0 pon 22 6.4
High- a5 01 o 18 &.8
lands 62 6.7 gol a2 68
and 18 8.5 den 26 6.7
low 43 4.5 throne 1460 7,
- 20 0.0
pon 41 81
Tay 125 4.5
Verse 446 326

from the standard of the nonsense verse in that the aeecented
syllable is comparatively long, while the final unaccented syllable
is not proportionally so long. The trochee is not typieal in that its
first syllable is too long but after that the approximately equal
length of the syllables is typical. The signifieant difference between
the dactyl and the trochee lies in the greater length of the syllable
pon in the former. This is evidently due to the pause which follows.
That syllable in the trochee is initial in the foot and even with a
very free reading bears an aceent.  The presence of this aceent does
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not, however, make it as long as the corresponding weak syllable at
the end of the daetyl.

Table XV. shows at least three anapmsts which approximate the
type given by the nonsense verse. The eombination ** Will never
come back’ ean be scanned by the reader to suit himself; the point
of chief interest is that the strongly accented syllable ne is very
short in time, being a little over one third as long as the preceding
unaceented will. This verse read as iambs (the two unaececented
syllables eounting as one) is quite as regular as it is taken any other
way and quite as near the ordinary iamb as is, for instanee, **1 eome
from haunts,’’ Table X.

TABLE XXVII

AVERAGES oF 10 Reamixas sy H

Why then EOIMES in Half verse
o4 a7 31 36 137

8.9 46 1.7 1.2 23
the sweet of the year Verae
11 32 11 15 o2 207
1.y 8.3 126 132 8.0
For the red blood reigns Half verse
22 B 44 29 62 165
1.3 2.3 48 8.7 7.9 4.0
in the win- ter's pale Verse
13 4 20 41 157 400
15,2 13.0 &0 4.7 5.8

Table XXVII. presents a mixed type, but too mueh disturbed
by pauses to show the internal strueture. Such a rhythm as that in
Table XXVIIL is not eonsistent with any system of proportion be-
tween the syllables, As this rhythm does not show definite feot
under any construetion it remains a puzzle, Similar difficulties
appear in Tables XXIX, and XXX, yvet those verses were read very
rhythmieally by the subjeet. The lines of which the analysis is
given in Table XXXI. are supposed to be regularly dactylie.
Seanned thus they give fairly uniform feet in rather slow time.
Another and freer seansion also gives about the same regularity,
The diffieulty with the eonventional seansion is that it makes the
final syllable of several feet very short; a eondition which was not
found in any of the nonsense rhythms. The cause of the length
of the final syllable in all the rhythmms seems to be the presence in it
of a pause at the end of the foot. The absence of a long syllable,
i. €., of the sign of pause, argues that the foot does not really end
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TABLE XXVIII

AveEracgeEs oF 10 REapixngs oy H

I stood on the  bridge at mid night
26 27 27 16 28 17 25 76
15.0 8.4 e a.8 3.9 140 11.0 7.3
As the  clocks  were strik ing the hour
17 17 &4 aa a2 23 129
12.0 13.0 I15.0 150" 6.5 13.0 6.7
And the moon Tose oler the ol ty

18 12 av 34 3 15 18 ol
I13.0 I18.0 8.0 10.0 7.0 9.5 5.4 16.0

Be hind the dark church tower

11 39 15 37 44 154
o 8.0 3.2 T 6.1 3.8
TABLE XXIX

AvERaces oF 10 Reamwas sy H
Sun  set and  eve ning star

46 48 20 25 24 105
4.8 8.7 g0 120 13.0 1.6

And one clear eall for 1

18 bd 45 47 24 il
2.0 8.2 it 4.3 8.3 45

And may there  be ne moa  ning of the bar

E0 31 25 19 28 28 19 17 20 i
a4 18.0 #.8 110 i V.8 88 140 4.8 160

When I put  oub to  sea

24 32 13 37 15 180
T8 46 110 8.6 8.1 .0

TABLE XXX
AveracEs oF 10 REamimgs py H
The day is done and the dark  ness
15 24 35 73 20 17 a1 47
T 6.3 5.4 5.4 5.0 5.1 49 7.2

Falle (from the) wings {of the) night Pause

§l 20 50 a2 a7 138
a7 8.6 5.6 12.0 .1 G.2

Verse
241

Versa
280

Verse
228

Verse
330

Verze
248

Verse
282

271

Verse
203

Verae
265

Verse
338
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in this syllable. In no case has a verse of poetry been found in
triple rhythm with the initial syllable aceented and short, the last
unaecented and long; and as this is the normal form of the simple
spoken daetyl, we have to conelude that none of the verses studied
are true daectyls according to this standard. No basis whatever ap-
pears for distinguishing dactyls from anapmests,

() Regularity of Feel and Syllables

Two purposes are served by measuring a large number of non-
sense syllables, One to obtain the type form of ecertain spoken
rhythms as regards their true structure independent of the influenece
of the verbal and ideational econtent of the verse. The other end,
and the one which made imperative the accumulation of a large
number of measurements of the same rhythm, was to seeure
empirical data with regard to the variability of the feet and their
constituent parts. The amount which such nonsense syllables vary
may be eonsidered as the amount of the variation of enunieation
when the rhythm is as regular as possible. The variations found in
ordinary verse can then be compared with these as a standard and
we shall be able to state in what respects the ordinary verse is more
irregular than the necessities of verbal utterance in the preseribed
rhythm compel.

Theoretically such a determination of a standard of variability
should rest upon a very large number of single measurements. But
the nature of our material precludes the use of more measurements
than ean be got from a subjeet at a single sitting and while his
tempo is fairly constant. A change of tempo, of eourse, affects
the homogeneity of the zroup of figures and thereby produces a very
considerable apparent inerease in the variability of the series. The
number of measurements therefore in a series is determined by the
number of repetitions of the verse which eould be made by the
subject before his rate of reading was appreciably slowed down or
accelerated by fatigue or impatience ; and the actual number seeured
depends largely on the original rate of the reader and the length
of the verse. Slow reading or long verses vield fewer reliable cases,

Throughout the tables T have taken the variability in terms of
the mean variation per cent. of the average value of the quantity.
This proeedure is open to serious objeetion,*® and yet it is the only
course which is supported by eommon sense. To take the absolute
amount of the variation affords no way of ecomparing the variability
of one series with that of another; yet that is precisely what we

* Thorndike, “ Empirical Studies in the Theory of Measurement,” p. 9
ihese Archives, No, 3, 1907,
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want to do with the variability when we get it. The variation pro-
portional to the amount of the quantity does afford a basis of com-
parison between quantities and is the figure which is comprehensible
and in general use. No other measure of variability is obtained so
direetly and no other conveys any direet information at all. This
measure must be eonsidered the experimental datum and if it mis-
represents the faets or leads to inconsistencies it must be corrected

TABLE XXXII

Variatiox oF Foor axp CoNsTITUENT SYLLABLES. Under V the mv. per cent.
of the foot. Under +/ the square root of the sum of the squares of
variations of the constituent syllables reduced to per cent.

13t Foot 2d Foot ad Foot

Bubject W L Vo i
Pa pa’ 7.1 6.4 7.0 5.9 ; 7.1 6.0
Pa’ pa 49 4.7 18 4.4 54 50
Oh pa’ pa 4.5 4.0 5.2 4.2 4.8 4.1
Average 5.5 5.0 b7 1.8 5.8 /.0
Hubject H

Pa pa’ 3.8 35 8 41 3.2 35
Pa pa'r 29 32 28 3.0 3.2 34
Pa pa'rs 21 279 24 27 27 2=
Pa pa'rst 4.3 4.7 28 3.1 3.5 8.5
Pa’ pa 4.2 3.8 32 310 4.4 37
Oh pa’ pa 42 T 3.9 4.4 35 47
Average 3.6 50 3.1 34 34 3.5
Subject

Fa pa’ 44 43 4.9 4.4 G4 4.4
Pa pa’ 4.7 4.9 6.1 57 5.2 49
Pa pa’r 5.0 5.0 bS5 4.4 4.7 4.0
Pa pa'rs [ I bl &1 T4 67
Pa pa‘rst 0.8 6.2 58 5.5 .7 5.8
Pa’ pa 3.8 41 4.0 44 2.8 3.4
Oh pa” pa 45 b3 4.7 5.7 52 54
Average 5.2 b3 5.7 5.5 55 5.1
Kubject B

Pa pa’ 35 38 4.3 AT 35 38
Pa pa’ 4.8 5.0 4.2 4.0 8.1 &1
Pa pa'r 32 39 3.7 a0 30 33
Pa pa'ra 42 5.1 37T 42 J.4 39
Pa pa‘rst 64 6.1 6.5 6.0 5.5 5.7
Pa’ pa 48 4.9 T S | 5l 54
Oh pa” pa 4.7 4.4 4.8 6.0 4.5 4.7

Average 4.5 4.0 4.7 4.8 4.2 4.6
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subsequently.®® So measured the variability of short syllables is
found, throughout the tables of nonsense verse, almost withont ex-
ception, greater than that of the corresponding long syllables. The
long syllable being terminal in the verse and including a more or
less eonspicuous “fpause’” or silence might reasonably be the more
irregular but is not. When the short syllable is stressed it does not
lose its excess of variability, unless it also gains in duration,

Since speech sounds are essentially movements there is some
reason for assuming that they should be subjected to the eorrection
proposed by Fullerton and Cattell,*® that is, that each variation be
divided by the square root of the eorresponding quantity. But
there is no apparent reason why one syllable should be treated as a
multiple of other shorter ones, and I see no reason for obliterating
by this procedure a result which may be highly significant. For
purposes of comparison the feet may be considered as having, as
units, a variation of their own. But considered as made up of
syllables each of which may vary independently the feet will be
expected to vary as the square root of the sum of the squares of the
variations of the constituent syllables. Table XXXII. shows that
such is the ease within limits set by the number of cases eonsidered.
The coneclusion then is that the syllables do vary independently and
that the feet are really no more regular than the syllables. Whether
there is a tendeney for the two parts of a disyllabie foot to eom-
pensate, the second being longer if the first is shorter and vice versa
should be determined by the correlation of the two series of elements.
But the constant changes in the time of reading the whole line
generally oceasion such a large apparent positive correlation that the
true correlation is covered up. If there were any such tendency
toward compensation it would make itself felt in Table XXXIIL
Subject W does show feet more regular than a chance combination
of the syllables would warrant, and there are a few other ecases of
the same sort. But on the whole as stated above, no marked
tendeney toward compensation appears,

One series of one hundred verses was taken with the speeial
objeet of determining the relative variability of the syllables and

D1 do not believe, however, that such correction is ever necessary, It
seems to me that what we mean by variability is proportional variation, and if
a large quantity, for instance varies less, proportionally than a small one, it is
really less variable.  Apparent inconsistencies arise either from arbitrary
classification into genera which are not homogeneous or from arbitrary methods
of correlation.

*4“0n the Perception of Small Differences,” p. 153, University of Penn-
sylvania, Philosophical Series, No, 2, 1802,
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feet, Table XXXIII. This particular reader was able to keep up a
very eonstant rate of reading so that the disturbing ecorrelation
due to change of tempo is not prominent, The averages for the first
half of the series were almost identieal in every case with those of
the seecond half. The variations themselves are small. Aeccording
to the standard applied in the other cases there must be eompensa-
tion between the syllables of the foot sinee its actual variation is
less than the square root of the sum of the squares of the variations

TABLE XXXIII

Tt VariaTion oF THE FooT AXD OF THE COMPONENT SYLLABLES IN TIHE 30
Foor or THE Awarestic TermaMmerer, Todadde, ete., TogETHER wiTH THE
CORRELATION BETWEEN THE SEPARATE SYLLABLES. 100 readings by R.

ia da tada fada®™  dee tladadee fodades

Average time 19 21 40 a4 T4
Mean variation (ALY) G H6 LI 155 178 1.8 224
my. per cent. 5.1 4.6 20 33 B2 27 30

Standard (square root) deviation 120 1.23 160 278 204 234 232

ia, da tn, des da, den tada, dea
Pearson cocfficient of correlation — .21 — 28 - .03 — .28

of its syllables. This conelusion is supported by the application of
the Pearson coefficient of correlation. The first and seeond, first
and third, and the sum of the first two syllables and the third, show
a definite inverse correlation. That is. when one is short the other
is long. The absence of eorrelation between the second and third
syllables is not important. With regard to the eonstancy of the
ratio of the syllables the other nonsense verses show negative results.
There is no sign of positive correlation. DBut in this favorable case
the results are conelusive on this point. The foot is the regular
thing and the ratio is saerificed to preserving its regularity.

For practical purposes of comparison the variability of the ratio
between the syllables of a foot is a valuable item ; the more constant
the internal strocture the lower this variability will be.  No attempt
has been made, however, to compare the variability of the feet in
respect to their length with their variability in internal proportion.
The length might vary greatly without affecting the ratio. That it
does not happen so means that ratio and length are both variable
but does not indicate that either is more so than the other. In the
verses of poetry the number of eases 15 not sufficient to warrant
exaet inferenees, but the variability of the foot is less in nearly
every case than that of the separate syllables.

= The square root of the sum of the squares of the variationz of the com-
ponent parts.
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Iambie rhythm, Table 1., is more regular than trochaie with re-
spect to length of foot and syllable for only two of the four readers.
The other two read trochaie more regularly in this respect. With
respeet to ratio neither of these rhythms is more regular than the
other, Neither do rising and falling 3-syllable verses, Tables I11.
and IV., show any differences in stability in time or proportion.
The 3-syllable type is as regular in length of foot as the 2-syllable
but its separate syllables are more variable. A fair comparison of
ratios is not feasible, but if the 3-syllable form be eonsidered as a
more eomplex 2-syllable verse its ratios are very nearly as stable as
those of the simpler forms. On the whole all the rhythms attain
about the same degree of stability,

The amount of variability in time and ratio shown by the non.
sense verse being fairly eonstant and being based on a fairly large
nmmber of observations establishes a norm for spoken rhythms in
seneral. Meaningful verse shows higher variability, This is to be
attributed to the greater diffienlty of enuneciation and to interference
from the side of the intellectual eontent of the line; and, in part, to
an inerease of the error of reading the record due to its greater
complexity.

Svllables, feet and ratios all vary more in poetry than in non-
sense verse, The comparison can not be made statistieally but a
comparison of the variation in Table XV, with those from the same
reader, I, in Table 1., shows that the exeess of the former, item by
item, is not great. Suech a comparison of any other of the analyzed
verses with its eorresponding type in the sehematie verses will show
a similar eondition, Poetie verses thus compared with empty
spoken rhythms are tolerably regular in every feature. No matter
how irregular the verse pattern itself, it is adhered to with great
fidelity time after time in repetition, as is seen in Table XXXIV,
The structural irregularity of the verse is not therefore a chanee
affair. If it were, the temporal arrangement would probably be
different with each repetition. As the pattern becomes more com-
plex the variability inercases but it never exceeds an amonnt whieh
is surprisingly low if one eonsiders the enormous eomplexity of the
motor performance involved.

In poetie verse there is no evidence that the presenece of aceent
reduees variability, but it is true here as in nonsense verse that short
svllables are generally the more wvariable. The introduction of
panses due to the meaning does not add appreciably to the variability
of those syllables with which they are conneeted.



CHAPTER VII
SIGNIFICANCE OF REsuLTs For METRICAL THEORY

THERE are six theories of English verse structure which can be
clearly distingiushed.

1. There is the classieal or quantitative theory which neglects
aceent and treats the verse as made up of syllables long and short,
the former being theoretically twice as long in time as the latter.

2. The striet time theory, which makes the syllables correspond to
notes in musie, the feet being treated as measures,

3. The conventional English seansion which makes the rhythm
depend “on the regular sueeession of aecented and unaccented
syllables aceording to a numerical scheme but without regard to
time or gquantity.

4. The beat theory of Coleridge which requires a certain number
of aceents to every line but disregards both the time and the number
of syvllables intervening between those aceents. In this theory the
accent may fall on a syllable whieh is either long or short in time.

5. The “*seetion’ or “‘eentroid’’ system in which an acecent is
treated as a point of maximum stress in a short phrase.

6. The interval of time between two successive beats is held to be
eonstant and the form of the rhythm is determined by the number
of intervening syllables.

Without hesitation we can dismiss some of these theories. The
measurements of aetual verses show nothing ecorresponding to the
long and short syllables of the classical scheme, To be sure, some
syllables are long and some short, but there are all gradations
between and none of the verses which have been examined shows
any systematie arrangement of the longer and shorter elements.
Table XXI. illustrates this point no better than many of the others.
Here the second line instead of reading as it should aceording to
quantity :

Short, long short short, long short short, long short short, long;
reads

Short, long long long, long short long, short short long, long.

The analogy between verse and music has been shown to fail in
both its essential features. Highly rhythmieal verse if made up of
sensible words can not be divided into feet of equal length to
correspond to musical measures. And even if these inequalities of

70
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the feet are overlooked in view of the fact that the measures in musie
itself are not rigidly equal, the analogy still fails for want of any
definite element bearing definite relations to other elements within
the measure. There is no syllable in verse which takes the place of
the standard half or quarter note in music. On the contrary every
syllable has its own peenliar time value, and it very frequently
occurs that syllables which would be short in the musiecal plan of the
line according to such a scansion as Lanier’s are really longer than
the theoretically long syllables.

Even in the nonsense svllables every reader must be allowed to
have a verse musie of his own for not only do different readers have
different tempos (whiech might happen even in musiec were the latter
not highly conventionalized) but each one has his own private ratio
between long and short sounds.  There is nothing left of the musical
analogy if it must be interpreted so freely as to cover all these
anomalies,

So mueh then for the two metrical theories which make time the
essential factor in versifieation. Suech relations of duration as they
posit are not found in actual verse. The evidenee is positive that the
regularity of verse does not lie in its time strueture. Nevertheless
what has been said of the remarkable self-consisteney of the com-
plicated verse patterns must not be lost sight of. Time must be
more than an ineidental feature in rhythm or the repetitions of a
verse would differ more from one another in time relations. True
as it is that the elements of the verse do not arrange themselves
regularly in time yet their arrangement is invariable, and that in-
variability of the time structure of the rhythm points to the funda-
mental funetion of time in the verse rhythm. This argument must,
however, take into account the fact that the same verse may have
a different rhythmie pattern for different persons.

With the eonventional English scansion by number we have noth-
ing direetly to do: it must ultimately break down under the logic
of its own elaim that nothing is right rhythmically but what has the
right number of syllables. To say that is to say that some of our
best poetry is not good verse. We know that the better the poetry
in many eases the better the rhythm of its verse sounds despite its
irregularity. Laek of numerical regularity does not destroy the
rhythm and the latter can not be grounded on numerical regularity
alone,

Of the three remaining theories one ealls for a eonstant number
of accents arranged without system in a line; another for an in-
definite number of centers of stress.  The result is in either ease to
shift the rhythmie unit from the verse foot to the verse itself. That
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there is a rhythm in whieh the verses are units can not be denied.
Its funetion in poetry is of fundamental importance. But the
recognition of this larger rhythm ought not to obseure the existenee
of rhythm within the verse. Neither of these coneeptions of verse
make any provision whatever for verse rhythm proper—for that
rhythm which we eall 2-syllable or 3-syllable, rising or falling.

The sixth and last theory of versification attempts to return to a
conception of regularity and supplement the inadequaey of the two
last mentioned by reintroduecing the faetor of time. The conditions
of the present set of experiments do not allow of a eritieal diseussion
of this point beeause as has been explained the point of greatest
stress could not be recorded. There are, however, certain cases
where it is evident that the interval between aecents must be far
from equal. No matter how mueh leeway is given to the accent
within the stressed syllable of sueh verses as those in Table XXT1I1.,
it is not possible to find an arrangement whieh will leave equal
intervals between them. Such cases are, however, rare and there is
some reason to believe that if the true points of emphasis could be
determined the intervals between them wounld be found considerably
more recular than the conventional feet.

The empirieal facts leave no room for a theory of verse rhythm
based merely on time, Nor will a elose study of the analyzed verses
confirm one in a prejudice for any of the formal systems of versi-
fieation. Here and there there are points in favor of one or another,
but none of them are born out in detail. The conclusion must be
that a theory of versification which will cover the facts has to begin
anew—taking into aceount all the factors, time, aceent, and tone,
which ean possibly support the rhythmie structure,

Our facts mean simply that time alone will not support the
rhythm. There is no reason, however, to suppose that any of the
other factors alone can support it. It is a small step in advance to
show the inadequacy of partial theories; the more important task
remains to find a substitute in the complex whieh shall take the place
of the temporal regularity whieh, it has been so generally supposed,
cave 1t unity and system.

In any ecase the starting point must be the rhythm which is
actually found in verse. It will not do to suppose with Menmann
that the enriching of verse by its content destrovs the simple
rhythm properly existing there and substitutes for it another—that
of the intelleet.  Such a substitution is preposterous on the face of it.
All verse rhythm is felt to be rhythmieal—if it is verse at all—and
the most beautiful poetie composition no less so than the most non-
sensical nursery rime.  But if the former rests on an intellectual
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or emotional rhythm and the latter on one of sound how do we get
from one to the other?! Where is the stage when a simple long or
loud noise is replaced by a coneept of the same weight? Such a
substitution will not bear a moment’s consideration. Moreover, how
does it happen that the sounds themselves even to the most practised
ear still sound as rhythmieal as ever in the poem after they have
lost that pristine regularity which once made of them a rhythm?
Worse vet, why is it that we take great delight in repeating the
words of a poem in the metrical form even when we pay no attention
to the meaning of the verse? And lastly, why do poems lacking in
regularity sound rhythmical to nus when reeited in a foreign lan-
enage? The trath is that some verse is rhythmieal even in ecases
when it is extremely irregular. Other verse is regular in some
respects ; and no more nor no less rhythmieal. Other speech is fairly
regular but possessed of only poor rhythm. Other speech is prose
and neither regular nor appreeiably rhythmical,

The eommon man has no diffieulty in deciding for himself what
is verse and what is prose—what rhythmical and what not. It may
depend as Wallin has shown upon how he reads it: under some
conditions it may look like prose, when printed differently, like
poetry, and his reading will differ aceordingly, but his judgment
will in either ease be correct. When he reads rhythmieally he is
correct in ealling it verse, and if he reads prosily he will eall it
prose correctly. It does not matter under what suggestion he labors
or what impels him to read one way or the other.

There is, of course, a point of indifference. There are things that
read so mueh like prose and so mueh like verse that no reader can
decide. Sueh eases do not, however, affeet the arcument. No one
has a right to set up a standard which fails to meet the conditions
of experience. Nor will it do to deny the existence of an experience
which is felt. When verse is read and it feels and sounds rhyth-
mical then it is so, and its deficiencies in the licht of some theory or
other ean not change the fact, So long as the psvehological faet of
rhythm retains its inteerity it is a matter of small weiecht to the
poet and lover of poetry whether its conditions are analvzable out
of the objeetive sound series or whether it is the product of the
reader’s own activity as he easts the words of the language into a
form which suits better his own disposition for temporal regularity
and aceentual symmetry. But for the psyehologist it is worth while
to know to what extent sequences of sonnds may be objeetively
irregular and still acquire the rhythmie form.,



CHAPTER VIII

SIGNIFICANCE OF RESULTS FOR THEORY OF RHYTHM

Tue fact that music is divided into measures of theoretically
equal time value, the faet that we *‘beat time'' at a fairly regular
rate and that we frequently resort to rhythmical grouping of sounds
in our estimation of time—all these facts and many others have lent
color to the popular notion that the two phenomena, time and
rhythm, are inseparately conneeted. It seems to be true that rhythm
is only found in a time series—it is a phenomenon of suecession or
even let us say recurrence—but this is only saying that it is not a
matter of spatial arrangement.’

Rhythm is a temporal phenomenon; but if aetive, performed,
rhythms are considered it is not obvious that time estimation or a
perception of time enters. Nor is there any reason why there
should be regularity in time. Such rhythms as the heart beat, walk-
ing, tapping, are, however, regular, Breathing is less so. The reei-
tation of nonsense svllables in tetrameter lines is regular as respects
the recurrence of beats, the length of the feet and the length of the
line. The recitation of simple verses of poetry shows no such regu-
larity. A theory of rhythm based on organie funetional rhythms®
or eentral nervous rhythms eould aceount for the regularity of cer-
tain performed rhythms but there are insurmountable objeetions to
such theories® Explanations of rhythmie perception based on
strain of attention or upon expeetation and satisfaction tell us
nothing of the rhythms which we make as contrasted with those we
get, Miner's deseription of rhythm in terms of eoncomitant
kinasthetie feelings also fails to take aecount of that kind of rhythm
where the strain and relaxation are original and no eoncomitant
feeling is ealled for. Meyer* recognizes the faet that the direct
way to attack this subject iz from the side of the reciter or danecer,

' There is a certain spatial unity required also, it is true, before we have
rhythm: namely, the rhythm must all originate in about the same place. We
can not form a rhythmie series one member of which is made by the voice and
another by the finger; the rhythm of a clock tick is disturbed by rapid trans.
position of the whole clock: a pendulum swing fails of its rhythm if its own
motion is combined regularly with a motion of translation,

*Hallock, Pop. Science Monthiy, 83, 425, 1903,

! Miner, “ Motor Visual and Applied Rhythms,” p. 6.

* Mever, [he neueren Sprache, 8, 1800,
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not that of the hearer or onlooker, Stetson® also recognizes the prob-
able function of direct feelings of tension between opposed muscle
sets as the unifying prineiple in the rhythm group.

If we take the ground that the grouping in rhythm is an affective
experience and if we place it simply in the dimension of strain and
relaxation it becomes at onee elear why no regular time relations are
neeessary, The regularity becomes a matter of reeurrenee of strain
at the end of a definite eyele. The museles may take a longer or
shorter time to accomplish their evele and the strain may not coms
at equal intervals of time but the swing is there and from one place
to the next like place is one definite mental state held together by
the continnons eirenlar proeess.

Longer eveles may be made up of a number of smaller ones and
as the possible length of any given eyele is undoubtedly eontrolled
within eertain physiological Iimits, it i1s elear that the time oeceupied
by any five of them, say, will be fairly constant even though the
separate cveles vary considerably in duration, The more eomplex
the movement that must be performed in a eyele of any partienlar
form the more the duration of such eyeles will vary. The move-
ments of speech are extremely complex and the rvesults show as we
should expect a very large difference in the amounts of time oceupied
by them. The inequality is still further angmented by the mental
weighting of the syllables with greater or less meaning aceording to
their logical and grammatical importanee, Sueh weighting seems
to inerease the strain attaching to the larger or heavier points of the
evele and at the same time complieates the total situation in such a
way as to lengthen the time oceupied by that eyvele in which it ocears.

The movements of singing or tapping on the other hand are com-
paratively very simple. In singing the single tone is held for the
preseribed time and there is none of that shifting stress by which
speech 1s enriched at the expense of enphony. Moreover the stress
or strain in musie is slight compared to that in verse, the rhythm
being eomparatively unmarked. In faet, it is often difficult for the
untrained ear to discover the rhythmie beats in very good musie.
Tapping is evidently a succession of very similar movements and
that they should take place regularly as regards time is not sur-
prising. And what is here said of tapping applies largely to the
performanee on musieal instruments where the aectual movements
gone through with are not very different as regards their eom-
plexity. There is nothing, therefore, in the temporal regularity of
simpler rhythmie processes whieh contradiets the assumption of a
non-temporal theory of rhythm. And the lack of temporal regu-
larity in verse makes such an assumption imperative.

* Psyohological Review Won, Ruppl., Vol. IV.
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Nevertheless the psyehologist ean not afford to ignore all the good
introspeetion whieh has reported temporal regularity in verse itself.
The faets give the lie to the introspection, but we are bound to dis-
cover the source of the latter. If there is an illusion of temporal
regularity its eause ounght to be known. Some other kind of regu-
larity in the verse might give rise to the illusion. That there is some
kind of regularity ean not be doubted after considering the faet that
intricate verse rhythms can be repeated indefinitely in almost iden-
tical form. Other motor performances ean not be so aceurately re-
produced and the words themselves which are emploved are not of
unvariable duration.®* The rhythm itself is undoubtedly responsible
for this fixity or stability of the verses. But not a time rhythm.
If the feeling of rhythm arises out of a series of motor performances
of alternate vigor and relaxation the illusion of equality in time
wonld very naturally arise from the apparent equivalence of these
series.  Objectively they eould differ in time very considerably and
still be felt as equal on account of the real equality, not of time, but
of kind, between the elements.

Two experiences may be physiologically equal so as to aceomplish
the same result without occupying the same time. But as experi-
ences and transpiring in time there will be a tendeney to attribute
equal duration to them. That an equality of duration in some sense
18 generally attributed to the elements of a rhythm is common
knowledge. Now we know that, in the ease of verse rhythm at least,
the equality is not there, Is it not natural then, to conelude that
time equality is an inference derived from the apparent equality of
two impressions or expressions and confirmed by actual equalities in
many rhythms, but not really a eonstitutive factor in the rhythm at
all? After all, time is a very uncertain thing in our experience.
Experience itself often does not measure up with the markings on
the eloek’s dial. One hour is long, another short, one second only
half as long to us as the next. In the end it will be much simpler
to talk of a rhythm which is actually present, pereeived or per-
formed, together with and inseparable from its peculiar feelings, the
beats of which are not fixed in time, while its effect upon us i1s that
of a series of equal time intervals,

Time not only fails to aceount for the regularity of verse rhythm;
it also fails to offer a base of distinetion between the different types
of rhythm., Temporally anapasts arve just like daetyls and neither
clearly distinguished from iamhs. Here the eoncept of number
comes to the reseue only to be followed by unweleome consequences,
and the most satisfactory course is to fall back upon the swing of

® Compare, for instance, the lengths of the familiar words * the ™ or " anda ™
in different werses,
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the rhythm itself. The different rhythms form distinet kinds of
eveles. It is the perseverance of one of these types throughout a
verse or stanza that establishes the rhythm. Eaeh beat, or each
swing, brings up another of the same general strueture and the same
total affective value. Their form depends in part upon the number
and character of the syllables, but it also depends very largely upon
the disposition of the individual. When one starts to read daetylie
verse he finds daetyls provided the syllables ean possibly fit that
rhythm. IHe speaks so as to make the segments of equal weight.
The rise and fall of his effort is regular and of the peeuliar form of
that rhythm. The regularvity of the motor performance and the
equivalence of the resulting feelings leads naturally to the introdue-
tion of the impression of temporal regularity ; but that impression is
really subsequent to the rhythm itself.
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