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I. A Survey of the Problem of J uocture 

Most current descriptions of English contain references to phe­
nomena designated as "junctural". There appears to be general 
agreement that such phenomena exist, and are a part of the English 
language. It seems, however, that while the phonetic manifestations 
of juncture are described in approximately the same terms, there is 
considerable lack of uniformity in the phonemic interpretation of 
the observed phonetic features. The present paper represents an 
artcmpt to investigate experimentally the phonetic manifestations 
of juncture, and to reconsider the phonemic interpretation of such 
features in the light of the e.xperimental study. The investigation is 
limited to a study of internal open juncture. Unless otherwise 
indicated, the shorter term "juncture" is used to refer to such 
phenomena as are commonly associated with the te1:m, "internal 
open juncture". 

It was observed quite early that there is no one-to-one corres­
pondence between grammatical words - normally written between 
spaces - and the internal structure of a spoken chain of sounds. 
More than fifty yea.rs ago, Sweet1 considered a phonological or 
phonetjc word as the basic unit of speech and wished to abolish the 
ordinary word-division in (phonetic) writing2

• Daniel Jones3 com-

J Her,ry Sweet: Primer of phonetics (Oxford 1906). 
• He/lry Sweet: Collected Papen; of Henry Sweet (Oxford 1913). Cf. r.spec:ially 

pages 12-14 of the paper entitled: Words, logic, and grammar, reprinted from 
Transactions of the Philological Socir;ty, JIJ75-l16: 470-503. 

' Da,1iel ]ollils: The "'word·• as a phonetic entity. Le Mairre Phonelique, 3rd series, 
36: 60-65 (1931). 
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6 Leh is te, An Acoustic -

piled an impressive list of words and phrases differing in the place­
ment of what is now called internal open juncture, although he did 
not use this terminology. The phonetic t1·eatment of features later 
termed "junctural" continued through the nineteen-thirties; the 
"word as a phonetic unit" was again considered by Dietrich- 1 and 
by Brondal 5

• The phonemic implications were first realized by 
Tmbetzkoy

6
, whose term for the features later called junctural was 

"Grenzsignale" (boundiu-y signals), which he considers non-pho­
nemic. It may be of interest to note that Blowifield7 viewed such 
pairs as a 11ame - an aim as different in stress, i.e. in "the point at 
which the increase of loudness sets in". He prints spaces between 
the words in his phonemic transcription without accounting for 
theit presence. 

The first full-scale treatment of junctural phenomena a$ part 
of the phonemic structure of a language (in this case, English) was 
published in 1941 by G. L. Trag� and B. Bloch 8. The authors 
provide the following definitions: "The transition from the pause 
preceding an isolated utterance to the first segmental phoneme, 
and from the last segmental phoneme to the following pause, we 
call open juncture. By contrast, the transition from one segmental 
phoneme to the next wit.run the utterance ... we call close junc­
ture." After malcing some observations about the phonetic nature 
of such transitions, they then state: "Open juncture is the totality 
of phonetic features which characterize the segmental and supra­
segmental phonemes at the beginning and at the end of an isolated 
utterance." It is further observed that the features of open juncture 
may be present internally in some utterances; a distinction is made 
between external open juncture and internal open juncture. Ex­
ternal open junctures are represented in transcription with spaces 
between symbols, internal open junctures with hyphens. 

The theory was further elaborated by the sa1ne authors in 

• G. Dietrich: Das Wort als phonctisr.he Einheit. Le Maitrc Phonetiquc 38: 31-33 
(1932). 

5 It. Bnmdol: Sowicl and phoneme. Proc. 2nd im. Congr. Phon, Sci., pp. 40-45 
(Cambridge 1936). 

• JI/. Tmbtt�koy: Anleitung zu phonologiscJ1cn Bcschrcibungen (Edition du Ccrclc 
Linguistique- de Prague, 1935). - Grundzugc dcr Phonologie. Travaux du Ccrclc 
Linguistique d<' Prague fa�c. 7 (Prag 1939). 

7 l. B/oo1,ifield: Languagl', p. 113 (New York: 1933). 
s George L. Trager and Btmard Bloch: The syllabic phonemes of English. Language 

/7: 223-246 ( 1941). The definitions are on p. 225. 
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Phonetic Study of Internal Open Juncture 7 

1942b, and by G. L. Trager and Hmry Lee Smith, Jr., in 1951 10
• In 

the latter publication, the newly described intonation and stress 
phenomena were combined with the features described asjunctural 
in 1941, and a system of juncture phonemes for English was es­
tablished, comprising three terminal junctures and one internal 
open jw,cture. The phonetic characteristics of these phonemes 
were described in somewhat greater detail, and the theory" was 
essentially codified in the fonn in which it appears in various later 
presentations in elementary textbooks11

• 

In the meantime, the problem was being considered from 
several other aspects. The original definition of open juncture ("the 
totality of phonetic features", Trager-Bloch, 1941) had been broad 
enough to cover a variety of diverse events; when it was attempted 
to sharpen the definition, numerous problems seemed to arise. In 
1942, Charles F. Hockett 12 assigned j unctural features to the level of 
suprasegmental phonemes 13

• In 1948, Bemard Bloch questioned the 
phonemic status of the so-called junctural phonemes vi: 

"There is nothing in our assumptions lO cover Lhe tl"rm juncture. Indeed. we may 
go so far as 10 say that 1..he so-c11lledjuncture phonemes of English and German, as they 
have hitherto been described, are not phonemes at all .in the sensr, of our definition: 
they are not, or at least not obviow,ly, classes of segments or spans containing a given 
foaturr., b1,1t rather fictions crea\ed ad hoc to account for the d.ilfercncc between certain 
.sets or phonetically different segments." 

Bloch does not express a value-judgement, although the sentence 
just quoted might be thus interpreted, if one disapproves of "fictions 
created ad hoc" to explain certain phenomena. As a matter of fact,' 
Bloch refers rather approvingly to an instance where a zero allo­
phone of a pause phoneme had been used to explain certain phonetic 

� Bernard Bloch nnd George L. Trager: Outline of linguistic analysis, pp. 35-36 and 
p. 47 (Baltimore 1942). 

1° CF.11rgt l. Trager and Henry LEeSmilh, Jr.: An outline of English �truchm:. Stut!ies 
in Linguistics: Occasional Papers 3, p. 38 (�orman, Okla. 1951). 

ll H. A. Gleason, Jr.: An int.reduction to descriptive linguistics, Ch. 4 (New York 
1955). 

Cl!arlts F. Hockett: A course in modern linguistics (New York 1958). 
Archibald A. !Hll: lntroduction to linguistic structures (New York 1958). 
,. Cliarl., F. HockeU: A S}'Slc.m of clcscript.ive phonology. Language 18: 3 -21 ( 1942). 
13 lt i� intl'.n:sting to note that in 1941, 7'rager had IlOL included junctures in his 

•·Tbc lh<"ory of accentual systems", which systematized the suprasegmental phonemes. 
(George L. 7'rager: The theory of  accentual systems. Language, Culture, and Personality: 
Essays in Memory of Edward Sapir, pp. 131-145 [Ed. Leslie Spier, Menosha, Wisc. 
l!:llHJ.) 

\4 Bernard Bloch; A sot of postulates for phonemic am1lysis. Language 24: 3-46 
(1948). The quotation is from p. 41. 
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8 Lehiste, An Acow.tic -

data. The case in point is William G. Moulton's analysis of German 15
• 

The problem concerns the phonemic status of the two fricatives in 
German, [x J and [ c;:J, and is relevant enough to be considered in 
somewhat more detail. 

The three possible alternatives in analyzing the German data 
are as follows. First, it is possible to set up two separate phonemes, 
/x/ and /<;/, since they clearly occur in  contrast in identical envi­
ronments (for example, Kuchen 'cake'(kbu:x;m], Ku!tcheri'littlecow' 
(kbu:c;::m]). The second alternative, the one adopted by Moulton, 
is to set up a segmental phoneme of open juncture. According to 
Moultorz, this phoneme has two allophones: at the beginning or end 
of an utterance, it appears as a pause of indeterminate duration; 
within an utterance it appears as a brief pause or, in free variation, 
as zero. The phoneme of juncture is present whenever a pause (of 
whatever duration) occurs. In addition, its presence is assumed to 
account for the occurrence of every aspirated voiceless stop, glottal 
stop, and the sound [c;:J following a central or back vowel or semi­
vowel. In a considerable number of such instances it is impossible 
to detect any phonetic manifestation of the juncture other than the 
presence of the listed sounds themselves. In such cases, ,Moulton 
assumes the presence of a zero allophone of the juociure phoneme. 

Moulton rejects the third possible inte1·pretation of the German 
data: consideration of the fact that the brief pause allophones 
occur commonly onJy at syntactic boundaries, the zero allophones 
primarily at morphological boundaries. Within words only the zero 
allophone occurs. This is pointed out by Werner F. Leopotd t6

, who 
suggests that the zero allophone of open juncture actually amounts 
to recognition of a boundary in word-formation. The question 
becomes one of principle in two articles by Ken11eth L. Pike 17

: Can 
and should phonemic analysis be carried on without using know­
ledge from other than phonological levels of the language in 
describing its structure. Pike sees no theoretical reason why the 
interpenetration of layers cannot be as much a part of structure 
as the layers themselves. In Pike's view, 

16 William G. Moultou: Juncture in modern standard German. Language 23: 
212-226 (1947). 

16 Werr18r P. Leopold: Gennan ch. Language 24: 179-180 (1948). 
17 Kennelh L. Pike: Grammatical prtrcquisitcs to phonemic analysis. ·word 3: 

155-172 ( 19,�7); the following quotation is from p. 162. - More on grammatical 
prerequisites. Word 8: l06---121 (1952). 
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Phonetic Study of Internal Open Juncture 9 

''In many languages certain grammatical units - such as words - have as one of 
their characteristics the mduction of s u b -phonemic modification of some of the sounds. 
When modifiable sounds happen 10 occur at the borders of such units, the juncture 
becomes phonologically recognizable. If no modifiable sounds bappen to occur at a 
grammatical boundary, the boundary is not phonetically perceptible but is nonetheless 
present 'ltld just as important in the total structure of lhe language. The phonemics 
of a language, in other words, cannot be presented completely until something is knov,rn 
of the gi-arnmar,just as tbe grammar cannot be presented completely until something is 
known of tbe phonemics." 

This interpenetration has become one of the basic tenets of 
linguistic analysis according to Pike 18• 

Apart from a certain implidt admission that junctures do, 
indeed, often correlate with morpheme boundaries, the approach 
of Z,ellig S. Harris19 is radically different from that of Pike. Harris 
sets up a segmental phoneme of juncture for the purpose of simplify­
ing description. According to Harris, two or more parallel sets of 
tentative phonemes, which cannot be combined into one set because 
they represent distinct segments in identical environments, could 
thus be combined if there were a technique for altering tl-1e environ­
ment of one of the sets so that its environment would no longer be 
identical with that of the other. This alteration is effected by taking 
the features which distinguish the two sets of tentative phonemes, 
and setting them up as the definition of a new phone1nic element, 
called a juncture. Thal juncture occurs with the set which had the 
features now assigned to the juncture 20• 

ln such an operation, the juncture js a "zero" phoneme - a 
phoneme having no phonetic properties at all, whose only function 
is to function as environment for ordinary phonemes. Since the 
junct,.ire phoneme has no phonetic properties of its own, in a certain 
way all its allophones are phonetically homogeneous (i.e. have no 

1� Formulated most recently in Pike's report to the 8th Imemational Con.grcss of 
Linguists in Oslo, 1957: lnterpenctration of phonology, .morphology, and syntax. 
Prqc. 8th int. Congr. Ling., Oslo 1958, pp. 3 6 3 -371. 

n Zellig S. Harris: Melllods in �truc(ural linguis6cs, pp. 79-80 (Chicago 1951). 
•• Tbe most straightforward equation of junctures with morpheme boundaries 

appears in an article by N. Chomsky, M. Holle a.ncl F. Lukojf; On accent and juncture in 
English. F()f Roman )IW.lbson, pp. 65�0 (The Hague 1956). According to d1cse authors, 
junctures do not represent physical entities, but are introduced for the purpose of 
reducing the number of physical feat.urcs that must be considered phonemic. Junctures 
appear onl}' at morpheme boundaries; different juncrurcs correspond to different 
morphological and syntactical processes. However, not every morpheme boundary is 
marked by a juncture, and neither cll.o syntactic structure be determined by cListribution 
of junctures. Junctures are postulated only where phoncric effects can be correlated 
with a morpheme boundary. 
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10 L e h i s t e ,  An Acoustic -

phonetic properties at all). Th.is is one way to solve the somewhat 
puzzling problem of describing the allo-junctures of juncture pho­
nemes. Another is that of Hockett, of l94921• Hockett admits that junc­
tw-e phonemes may have allo-junctures that have nothing in common 
phonetically with one another. His solution is rather ingenious: 

'·Mathematically, a class can be defined by specifying a property, so that possession 
of that properly by an objC'ct puts it in the class, lack of that property leaves it Out of th« 

class. Out anot11er perfectly satisfacrory way to define a class is by il<.:.roi.zation. If we 
insist on tying up a c:lass with a proptrty, in the case of a class of this lcind we can 
n:gard the prop�ny of membership in the class ,numernltil a� the associated property. That 
is, a clao;s can be defined in terms of a property, or vice versa. So we see tlrnt the failurt' 
of all the allophones of some juncture phonemes lo have some (articulatory or acoustic) 
prop<:rty in common is no lngical defect. We tnay \Vith perfect validity define a jw1cn.m;: 
phoneme as consisting of all occurrences in certain spc:cifit:d contexts of certain specifu:rl 
phenomena ... Juncture phonemes, where recognized, do consist of allophones with a 
structural properly in common." 

To be sure, Hockett states in the same article that "the phonemic 
structure of a language is not to be equated to any single p11onc� 
micization; rather it is the 'leaH common denominator' of every pos­
sible sufficient phonernicization". It follows that "it is always possible. 
to phonemicize without junctures, though perhaps only sometimes 
possible to phonemicize in a way that gives us juncture phonemes''. 

Some connection between junctures and morphemes was also 
sensed by Einar Haugen, who considered jnnctw·e "morphologically 
determined displacement of syllable timing" z2• R. H. Stetson 23 

looked for physiological manifestations of junctures and rejected 
junctures as phonemes; Hf. F. Twaddotl2

•
1 reinterpreted Stetson's 

data and set up a hypothesis for the transition phonemes. According 
to this "Stetson-model" hypothesis, internal open juncture is related 
to the occurrence of the removal of a consonant-obstruction before 
or after, but not dw-ing the build-up phase of an intercostal pulse. 
Stetson's basic unit of speech is the syllable, which he defines in 
articulatory terms. The syllable as a phonetic and phonemic entity 
has received considerable attention during the last decade 25; 

"' C!tarles F. Ho,kell: Two fundamental problems in phnncmics. Studiell in Lin-
guistics 7: 29-51 ( 1949); thr. quotation is from page 36 . 

., Ei11or Haugm: Phoneme or prosodeme? Language 25: 278-282 ( I 949). 
23 R.H. Sutso11: Motor phonetics: 2nd ed. (A:insterda,n 1951). 
24 W. Freemnn Twaddell, Stetson's model aod the "supr�egmcnrnJ phonemes". 

Language 29: 415-453 ( I 953). 
•• Kennet/, L. Pike and Ellf1ice V. Pike: Immediate c011stitvents ofMazatcco syllables. 

IJAL 13: 78-91 (1947). 
Einar Haqgm,: The syllable in linguistic description. For Roma11 Jakob.ran; pp. 

213--221. - Syllabification in Kuccnai. IJAL 22: 196-201 (1956). 
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Phonetic Study of I ntcrnal Open J tUlcttu-c 11 

perhaps the most thoroug11 analysis of both is given in Hockelt's 
Manual of Phonology in 1955 26

• A syllable, according to Hockett, 
consists of onset, peak, and coda; Hockett describes one type of 
internal open juncture as a contrast between an interlude and a 
coda-onset sequence, where an interlude is a structural unit which 
is coda-li.ke and onset-like at the same time, an,d strucrurally 
belongs both to the syllable which contains the preceding peak and 
to that which contains the following peak. When two successive 
sy1lables in  a language like English are linked by an interlude, there 
is no "point of syllable division" between them. All interludes can 
be divided, in at least one way, into two successive parts, the first 
of which occurs also as a coda, the second of which occurs also as 
onset; yet the possibility of such a division does not mean that an 
interlude can be interpreted as a coda plus onset: the fact that the 
/tr/ of nitrate can be broken into citJ1er zero and /tr/, or /t/ and /r/, 
docs nothing to eliminate the contrast between that interlude and 
the coda-onset sequences of night-rnte and qye trade 21• 

In Hockett's manual, internal open junctw·c is set up as a pho­
neme; the various phonetic manifestations ofjnternal open juncture 
are described in quite careful detail, and it is admitted that in 
different environments juncture may be composed of almost 
completely diverse phonetic features. However, Hockett considers 
that to be an advantage rather than an embarrassment: 

"J uncturc phonemes achieve lhcir power precisely because of their phonetic 
hcterogcricily. v\llwn we say of English that segments bowided by /-/ arc in general 
isolable, we are covering a large numb<:r of specific facts: a segment which b1:gins 
with crescendo voicing on a voiced stop or spirant, with clear voicing on a sonorant, 
with 5Jight glottal cacch (or at least cl1,ar point of syllable division) before a vowel, 
with a voice.less stop which is well aspirated, and so forth, and which ends with dimi­
nur.ndo voicing on a voiced stop or spirant, with drawl on a stressed vowel, and so forth, 
is in gcnt:ral isolablc. It takes longer 10 describe all the allopho11es of a juncturr:, but 
once th<! juncture has be.ca described it coostitu.tcs a powerful tool." 

io Charles F. Hockett: A manual of phonology. Memoir No. 11 of IJAL (Baltimore 
1955) 

., Hockall's "interlude" appears qujte similar to the ''compound phone'' suggested 
by 51.iro Hattori in 1950 (Shiro Hattori: Phoneme, phonr. and compound phone;, Cengo 
Kcnkyu /6: 92-108 [Tokyo 1950]). Hattori explains the difference between night-rate 
and 11ilrate as a diiTercncc between n sequence of rwo separate phones (t] and [r] (in 
night-rate) contrasting with a compound phone [tr] (in nitrate), which, according to 
Hallori, belongs to the preceding and followiug syllabic at I.he same time. Hallori also 
sets up a segmental zero phoneme ro accmrnt for the difference between a nnmt and 
an aim, the latter contl!ining the zero phoneme before /ejm/ (Hatlori's phonemic trau­
scription), 
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12 Lehiste, An Acou$tic -

This same point of view appears, essentially unmodified, in 
Hockett's recent book, A Course in Modern Linguistics (see footnote 11 
above). 

A completely new approach to linguistic analysis has been 
developed by Kenneth L. Pike within the last five years 28

• Since 
juncture plays a relatively minor part within the framework of the 
theory, no general review of the hierarchical, tri-modal structure 
of language is being offered here. According to this more recent 
theory, junctures are not phonemes themselves, as may be con­
cluded from Pike's earlier work 29, but occupy a rather different 
place within his phonological hierarchy. Briefly, junctures are 
identificational-contrastive features of higher-layered units in. the 
manifestation mode. 

Except for Pike's recent work, the juncture5 have been mostly 
described, up to now, in terms of the modifications of segmental 
phonemes before and after the juncture. There is one recent treat­
ment where the differences are described not in terms of allophonic 
modifications, but in terms of timing. This is Archibald A. Hill's 
Introduction to Linguistic Structures (see footnote 11 above). Hill's 
analysis is largely based on Ltnpublished work by lltfartin Joos 3°. 

According to Hill, 

"If a pair like tlwt si,iff: t/wt •_, tough are rnpe:1tcd scvrral t im<:s-, the dis1 inc1jort bcgias 
to be audible in terms of prolongation. In the first utterance, lhe t-sound which occurs 
before sis prolonged, in the second it is the s-sound. Plus juncture is then like tbe others 
in being a phenomenon of timing. ·nm prolongation differs, however, in being a half-
11ni1 only, 'unit' being used in lhc sense given above as a period of ii.me allout equal to 
the, length of one average sow1<l." 

�8 Kenneth L. .Pike: Language in relation lo a unified theory of the slr\lcture of 
human behavior; Parts I and II {Glt:ndale, Calif. 1954 and 1955). 

�• KtT111eth L. Pike; Intonation of Amerir.an English (Ann Arbor 1945), where a 
pause phoneme is postulated; in the second volume of Language in relation to a, unilic<l 
theory of th.e st.ructun: of human behavior (p. 66). the phenomenon is anal),zcd -as an 
emic, but n<m-cmc em.ling of a pause group, or as a set of contraslive cmic features of 
abdomineroes. 

30 In footnote 7 to page 26 Hill refers to work done by M. ]001 and Robe
rt P. S111ck­

well. .\ reference 10 Joos' unpublished work is contain�d also in an article by Robert 

P. Stockwell, J. Donald Bowen, and 1. Si'lvo.-Futnzalida: Spanish juncture and intonation. 
Language 32: 641-665 ( 1956). In the meantime, a brief direct rcforr.nce has been publish­
ed by Martin Joo� in hi� English language and linguistics, p. 45 (Jn�titute for Expe­
rimental Phonetics, .Bcograd 1958). Discussing suprasegmental phonemes, JooJ states: 
"/+/. Transcribed in sequence with sc::gm. phon�mes, bu1 essentially suprasegtnenlal. 
Constant phonetic feature: delay of 1/,o second ('/, length of segm. phonemes), not 
separatdy perceptible, but heard indirectly through allophonic effects.'' 
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Phonetic Study of Tnti-rnal Open Juncture 13 

Hill does not give any data about the actual duration of the 
"average sound" 31

• Admitting that although / + / can be defined 
as a time phenomenon, it still has important effects on the sounds 
around it, Hill raises the question whether the difference produced 
by the juncture on the surrounding sounds is contrastive. In other 
words, if/+/ is a feature of timing, and if the presence or absence 
of / + / is a contrast, then the allophonic differences in the sounds 
preceding and following are redundant. Since Joos' material is not 
directly available e.xcept for the above rderences, it is not possible 
at the moment to verify the basis for this most recent theory about 
juncture. 

At this point, then, the following interpretations of juncture 
appear to be current: a) the internal open juncture is a segmental 
phoneme (Moulton, Harris); b) the juncture is a suprasegmental 
phoneme (Hockett, 1942, Haugen, Joos); c) juncture is a phoneme 
mi gencris, a "junctural" phoneme ( Tragcr-Bloch, Bloch-Trager, 
Trager-Smith, Hockett, 1955, Hill); d) juncture is a non-phonemic 
modification of sounds at grammatical boundaries (Pike, 1947 and 
1952); e) juncture is a contrastive emic feature of higher-layered 
units in the manifestatjon mode, but not an eme in jts own right 
(Pike, 1955). The phonetic manifestation of juncture includes 
a) the totality of phonetic features that characterize the segmental 
and suprasegmental phonemes at the beginning and at the end of 
an isolated utterance ( Trager-Bloch, 1941); b) a pause of indeter­
minate duration, a brief pause, or, in free variation, zero (Moulton); 
c) the internal open juncture has no phonetic features of its own 
(Harris); d) the internal open juncture is a "morphologically de­
termined displacement of syllable timing" (Haugen); e) the internal 
open juncture is a coda-onset sequence; where coda and onset refer 
to syJlable margins (Hockett, 1955); f) juncture is a feature of 
timing, definable in terms of prolongation of the segmental sound 
preceding the juncture (Joos, Stockwell, Hill). It may be pardonable 
to conclude this list with a quotation from an editorial comment 
made by Joos 32: "The semantics of the word 'juncture' is confusing 
and fateful." 

"' Already in 1948, Joos had suggested that discriminations between phonemes 
can be managed by-a listener at a maximum rate of20 per sr.contl (1Warli11 Joos: Acoustic: 
Phonetics. Language Monograph 23, p. 79 (Baltimore 1948). As appears from lhc 
quotation in footnote 30, Joos still assumes that the average length of �egmt>ntal pho• 
ncmcs is 1/ ,0 of a. second, or 5 ecntiseconcls. 

32 Matlin Joos (ed.): Readings in Linguistics, p. 216. 
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2. Description of the Experimental Approach 

used in this Study 

2.1 Problem 

The present investigation is an inquiry into the acoustic cues 
which signal division of the stream of speech into smaller self­
contained units. As indicated above, several previous investigators 
have .sensed some connection between certain phonetically describ­
able modifications of tl1c speech continuum and the boundaries of 
meaningful linguistic entities, such as morp11emes. One type of 
internal open juncture, for example, involves contrastive distribu­
tion of a sequence of segmental phonemes among two or more 
smaller self-contained sequences. The sequence /kipst.Iki:IJ/ may 
represent either /kip + snknJ/ or /kips + t:IknJ/. Some have 
thought that sequences of this type may be distinguished by con­
trastive placement of a morpheme boundary. Thus it was decided 
to attempt to determine the e,xtent to which morpheme boundaries 
are actually signalled by information present in the sound waves. 
It seemed that a systematic study of internal open juncture should 
make it po$sible to determine whether acoustical clues to morpheme 
boundaries exist, and if so, what is the character of such clues. 

This paper deals, then, with an acoustic-phonetic investigation 
of internal open juncture in American English. 

2.2 Procedure a11d materials 

In order to obtain a corpus of material for analysis, a list was 
first compiled, consisting of pairs of words or phrases containing 
contrastive open juncture. Care was taken to include a reasonably 
complete set of the pairs which have been quoted in previous works 
treating the question ofjuneture. When this material was systema­
tized, it appeared that some types of juncture were represented by 
numerous examples, whereas some other types appeared not to 
have been considered. Additional pairs were constructed ro fill the 
gaps. The total inventory included 304 individual words and 
phrases, grouped into 138 pairs. (The number is smaller than hal

f 

of 304·, since in some instances, the contrastive placement of internal 
open juncture involved more than two phrnses.) 
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Phonetic Study of Internal Open Jw1cture 15 

These inc:llvidual phrases were randomized, and sentences were 
constructed incorporating the words in a context where the purpose 
of the inclusion of the word would not be immediately obvious. 
Only a relatively small part of the phrases were minimal pairs, 
consisting of the same segmental phonemes with contrastive place­
ment of the internal open juncture. Also, not many of the phra5es 
belonged to the same substitution class. In only a very restricted 
number of iustanecs, therefore, was it possible to use a frame tech­
nique. To reduce the number of sentences, it was attempted to 
include more than one test phrase in every sentence. 192 such 
sentences were constructed. 

The individual phrases were typed on 5 x 8 inde..'l cards and 
alphabetized. Each phrase was ass.i'.gned a code number. The index 
card for each word contains the code number, references to the 
occurrence of the word in previous research literature, and a record 
of all spectrograms made of the word. 

Two lists of sentences were prepared. In one list, all test words 
were underlined and provided with their code numbers. The other 
list was typed without any indication as to which of the words in 
the sentence was under study. This second list was later presented 
to the infom1ants. 

In addition, a separate set of 3 x5 file cards was prepared, on 
which the words appeared arranged into contrastive pairs. This set 
of cards was also alphabetized. 

2.3 l11forma11ts 

Three informants were selected; all speak a similar form of the 
Midwestern type of Standard American English. Informant GEP 
was born and raised in Central Illinois, approximately 120 miles 
south of Chicago; informants JB "nd AMC were born approxima­
tely 20 miles northwest of Chicago. The only noticeable dialect 
difference among the three informants is the use of the voiceless 
[hw] by infonnaut GEP as against voiced [w] used by informants 
JB and AMC in such words as which, when, wiry. 

One of the speakers (GEP) is a trained linguist and phonetician, 
and was familiar with the problem under study; informants JB 

(a mathematician) and AMC (an anthropologist and zoologist) 
may be considered linguisticaUy non-prejudiced. 

Tape recordings of the corpus of materials were then prepared 
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16 Lehistc, An Acoustic -

in the following order. All three speakers recorded first the total 
set of 192 sentences. A

f

ter the speakers had recorded the corpus 
where the test words appeai-ed in random order presumably hidden 
in the context, they were requested to read the list of words and 
phrases arranged in contrasting pairs. In reading the sentences, 
each speaker selected his own tempo, stress and intonation patterns. 
In reading the contrastive pairs, the speakers were instructed to use 
a reasonably uniform tempo and pitch patteru. The speakers were 
directly aware of the intended contrasts, but they were requested 
to read the words in a manner in which they would normally 
pronounce them in an isolated occurrence. While the contrasts were 
then produced consciously, in general they were not exaggerated, 
except in a {ew isolated instances. The total set of data thus consists 
of six utterances of each of the 304 test words: the test word uttered 
in the same context by the three speakers, and the test word uttered 
as a member of a contrastive pair by each of the three speakers. 

The above-described corpus was recorded on magnetic tape 
in a sound-treated recording room, using a high quality microphone 
and an Ampex 350 tape recorder. The tapes were then submitted 
to a detailed spectrographic study. 

2.4 The spectrographic analysis of the data 

Basically, spectrographic analysis or speech involves trans­
forming the acoustic patterns of speech into visual form. The 
techniques of spectrographic analris have been explored and de­
veloped during the last fourteen years. The bibliography at the 
end of this paper contains a rather detailed set of references to 
works dealing with the various aspects of spectrogra.phic analysis 
of speech and language. At the present tim.e, the following four 
kinds of analyses have been found most useful. 

a) The broad-band analysis. In this type of analysis, an analyz­
ing filter of a bandwidth of 300 cps is used to scan the acoustic 
spectrum. The resulting spectrogram di�plays the formant structure 
of voiced sounds, the energy concentrations of voiceless sounds, and 
a time pattern of changes in the frequency dimension. The broad­
band spectrograms allow one to study the rate of change of the 
phonetic quality of speech sounds, reflecting the dynamics of 
articulatory movements. 

b) The narrow-band analysis. In this setting of the spectro-
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graph, a nu.rrow (4·5 cps) analyzing filter i,� used, n��ulling in ,1 
displa) ol' the harmonic strut:lurc in the time-frequency plane of'thc­
stream of' !>pccch. The narrow-band spectrograms are especially 
uscfol in the study of pitch and intonatjon. 

c) The amplitude ·ections. Using this type nf ar"laly�i�, it i� 
possible LC) present the harmonic structusc of' a very brief segment. 
The duraLion nr the:- �cgmcnt is the reciprocal yalue of the filter 
bandwidth, i.e. 1 /011 seconds when the narrow filter is used. The 
amplitude section displays the intensity of each hannonic and 1hus 
provides a possibility of closer study of the internal strnclure of the 

formants, whose positions in frequency may also be studied from 
a broad-band �pcctrogr::un. The broad-band spectrogram, however, 
displays the relative amplitudes 011ly ver}' crudely by lighter or 
darker markings. 

cl) The cont.inuous nm.pUtude display. The model D spectro­
graph available at the Communication Scicnrcs Laboratory or the 
Cniversity of Michigan possesses a special circuit, by means of which 
it .is possible to reprcscnl Lhc overall imensit>' orche speech wave ns 
a continuous function or time. This disph1y i� based on the <Wcrall 
rectj_fied wavefm,11. so thal ampli tuclc variations from ,)ne vocal 
!iJlcl cycle co another may be observed. 

Broad-band spectrograms and continuous amplitude display� 
were made ur the total corpus. Narrow-band spectrograms ,vrre 
made or the won.ls in context or informant GEP and or a restTictcd 
sample of the mateiial recorded by informants J B and AMC. Only 
a few explorotory amplitude sections were made, but. it appeared 
that the broad-band spectrograms and the coutinuous amplih1de 
displays revealed the most signiftcant clues !or solving the problem 
under study. The measurements taken from the spccLrngramS" were 
labultned, and compari�<ms werc mac.le between the various oc­
currcncci; of the same word, �•S well as the various occurrences of' its 
c:ontrastive pair. Certain rcgu.lari.ties were observed, and it was 
pnssiblc t1) set up a tentative h�pothe.�i� of' Lile various ph\Jnetic 
ma11iJestatiuns of internal open juncture. 

2.5 Tlir listening eJ.fJeriment 

It appeared that certain phonetic difference:; were regularly 
associated with certain ol' the contrastive pairs. 1 n order to check 
whether the observable phonetic differences bet\.veen two members 
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18 

or a c.:ontra_-;tivc pair were actually r�1rrcJ<1tablc tll an observed 
difference in mea11ing, a lislcni11g experiment wa� designed. 
Twenty-fh·e pnirs were �elected from lhe corpus, most· of ·which 
were true minim.al pair� in lhe pronnnriatio11 nr the informant�. 
A listening tupe was prepared in the fi-,llowi11g mannt:r. From the 
tapes containing recorded pairc<l CQnlrasts, tbc selected p,1 irs were 
transferred to the Jjslening tape. The order of word� was randomly 
either retained or reversed in copying. The 25 pair� uttered by each 
of the three informants were thu� oipied; a separate decision as to 
sequence wa� made in each instance. A test form was then prepared 
1·0 accompany the lape o□ which the listeners had to indicate which 
l)f the two presented filimuli occurred first. In arranging the items 
i11to columns on the test ,hcct, a random decision wns i1gain made 
a� to whether ea.ch item would b<> oflerecl in the same order as 011 
the listening t:ipe, or whether the order would be reversed. 1 t was 
considered that the influence nr the order of presentation in the 
identification of the members or the pair would thus be minimized. 

The listening test was given to 4-U native speakers ol' English. 
Half' of' the group wen· undergraclua tc stuclcnL� (JI Speech, tlw ut her 
half were graduate stud en ls 01 Li ngu is tics. �o sign ifica n l difference 
was observed i11 the responsrs of these two group.�, and the result., 
are Lherelore combined in the fi11al pn·sentation. 

The forty listeners identified a considerable number of' pairs 
unanimously in the manner the �peaker had presumably intended 
tu produce them, i.e., ordered the utterances in the same sequence 
as they had appeared on the c,Lrcls prc�entcd lo lhe speakers al the 
time the recordings were- made. fo ge11eral, in more than two thirds 
of the cases the judgcinem was either unanimm1s or nearly �o (see 
tables 1 a11d 11). l l  appeared reasonable tu conclude Lhat the pho­
netic cues identifiable in those 111 terances had actually contributed 
to the identification or the words a ncl pbsases as one of the members 
of a contrastive pair. 

Th(' description 01 �ome of' th<> phonetic manifestations of in­
ternal open juncture, presented in the following chapter, is l:m�cd 
011 the observations made in connection with the spectrographic 
analysis. The evaluation nf the relative contribution ur the various 
phenomena lo lhc identification of internal open juncture i� based 
un the results t1f the li�lening test. 
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T11/!le I 

Rrsuhs or the Lislf'!1ing Tt��, 

Tlw \';
1 lues i11dica1e thee uumh<T or listc-J1t·rs (from a group nf 40 who idm1ifi1•d 

th!' giv,·11 pair corr,·clly. 

J>.nir- ConTct idl·111ific:uint1 for cnc:h :1pca]ct'r 

GEL' Jn .\lvlC 

I. a niC'!' IIHl11 an ict•man ·HI 10 I() 

2. bt·d·-,•nt,·r - h1:<--fcc<l,•r 3:l :l6 30 
3. be quiet - Beck Wyall 40 ·Hl 'IO 

+. Kay 10,· - Cato Hl :39 rn 

5. free D,rnny freed Annie 10 40 26 
H. grr a lJbard g,·L al111arcl 10 38 37 
7. grade A gray tlay 1,0 40 35 

8. Hy at\' us hiat'-1$ ·10 40 �9 

9. wholly holy 27 2:l l:Z 
10. hQnlt"-a�se huc-tnakc·r 40 36 11 
11. [ scrc·.m icecrcam •10 3·1 +o 

l'l. it sp a)s it's prais,· 39 4-0 39 
13. it swings its ,Vlngs f() :lll 40 

14. k,-rps ticking kr.,•p slicking 40 1-0 39 
[j, nude �l'I - :\'«;w Di,al ·10 39 •IO 
16. night-rat(' 37 39 31) 

nitrate 37 37 39 

'.\)'C trait -10 '.lll 39 
17. plump eye plum pie 40 fl) -10 

18. S<'!> lying- �('al t•y1•ing 40 ·l-0 39 
19. Sf<= the 111(!31 - sec tlwm ea1 1G 4{1 40 

:w. seize ooze - st•c 1.oos 24 39 3fl 

2 I. sc<·m able - St'c Malwl ·10 -10 37 

22. 1hc sun's mys nwd - 1hc son.s rais,: meal 14 21 20 

:13. tulips - two lips ·IO 39 39 
24. twenty-six Onl'S lll'CIIIY sick S\\'ans 4{) +o ·10 
25. wllitc shi,cs ,, hy choos,; ·10 39 •10 

Table fl 

.�111nht•r of Correct Identifications for th,· Total ::il'l <1f 51 \\'ords 

'l'ht• number in <•arh ,1·11 iodicatcs 11011· many words oul of 51 ,wt,· ickr11ifit:d 
,·orr<-cily by the number of li�L<.:11ns i11dicatrrl b)· thC' number abo"" 1·ach column. 

Speaker 
GEP 
J ll 
AMC 

-fU 39 38 
35 '1. 

H l l  5 
20 13 2 

37 36 35 3·1 3'.1 30 27 
2 � 2 

-I 2 

4 .  2 2 2 

26 :l4 2:3 2 1  20 1+ 12 II lU 
2 2 2 'l. 

2 2 

'1. 1 2 
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3. Results of the Listening Test 

.:U 'Tl1e /i.,1e11i11g lest 

'l he re�ults or the li,;Lening tc�t wi.11 nnw be- discussed in more 
de-tail. Six ;;els of readings will be presented. Fir�t arc the values 
measured l'rom the words :b Lhc� (1ccurrcd in the contrastive pair� 
uttered by thr three- �peakcr�; these arc the word� which 11ccurrecl 
in the listening test. Second are the ,·alues measured from the- word-. 
<•t:curring in conlcxt. From 111>w 011, the- contrastive pair): uttered 
b) the thrcr speakers will. be called Set One and the word,; occurring 
in context -will be called Set Tw,;. i\11 three speakerii pronounced 
the words in the same context, and therefore the �cts arc C()mparnble 
rrom speaker to �pcakcr. However, the two 111e111bcrs of each p.-iir 
did not occur in i-hc sa1n1· context, and therefore the readings takc11 
from �pectrograms madt' of the words in conto:l arc not directly 
comparable wiLhin each pair. For that reason, detailed information 
about tJ1e values that nccurrccl when the words appeared in context 
will be prescn1ec:L only for those words that corrr�pond tu tJ1c eleven 
rcpre.�cntativc pain li·orrl the listening test whiC'h arc reproduced 
on figures I 11. Similar inlorm:.i.tinn is availabk for all ilcm� 
included in thr study. The descriptive �t,1tenwnt� rcgardiug the 
ch.arartcr of' pre- and post:iu11ctur�d allophone.� made in the next 
chapter arc based on thi� information in additio11 to the rnalcria.1 

pres en trd below. 

3.2 ti nit:e 11wn - an ic£'1//WJ 

Figure l rcprc�cnts the pair rl nice man - an iuman. Figure I 
contains broad-hand spcctmgrnms a11cl cnntinuou;; a1n,plitt1dc di�­
plays ol' thr two phrases in both sets uttcrt'cl by JB. (Spectrograms 
for GEP and /\MC arc 1101 re-produced.) 

171e members or the pair were correctly identified by all ·Hl 
listeners for all three in!ormants. In Set One, the duration of ln·I 
in t! uice man was 8 ccutiseconcl� !'or GEP, 7 cs fcir JB, 9 cs for AMC; 
in (l11 im11a,, the duraLions were 1· cs for GEP, 5 c-; (c,r J B, ·1· c.:s ((1r 
/\MC. 111 Set Two, the duratil)n of I nl in a nice ni.a11 was 6 c� f<H' 

GEP, 8 cs for JB, 9 cs for .'\\!LC; the corre.sp<•ncling durations in 
w, iw1um were 3 cs fur GEP, •� cs for .J B, and � cs for Al\'IC. There 
was a consistenl differeucc in duration, the initin.l I nl being ap­
proxim:ttcly twice as long as the finaJ In j. 
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PhonNic Study of Internal Open .J1111t·1t11·1• 21 

/1, Nie( MAN 

AN ICEMAN 

Fig. I. Broad-band spcctrogl'arns and con1n1uou$ amplitude displays of a 11ic,· man 
1111 irenum, spoken by informant .I B. 

In addition, a difference was observed in the starting frequency 
or I.he second formant of the following vowel (the [aj of' the words 
nice and ice). In the word nice, the second forll\ant or [a] started at 
1400 cps (GEP, Set One), 1800 cps (JB), 1800 cps (AMC), and at 
1400 cps (GEP, Set Two), 1700 cps (JB), 1700 cps (AMC); in 
an iceman, the second formant started at 1300 cps (GEP, Set One), 
1500 cps (JB), 1500 cps (AMC), and 1200 cps (GEP, Set Two), 
1400 cps (JB), and HOO cps (AMC). Laryngealization or the vowel 
in an iceman occurred once in Set One (JB) and twice in Set Two 
(J.B and AMC); the laryngealized part of the vowel was from 3 to 6 
cs long and consisted of irregular vocal fold flaps. A laryngealizecl 
on. et of this type is heard as a glottal stop. Only in very rare 
instances was a real glottal stop (produced by complete closure of' 
the glottis) obsel'ved in post-junctural position. 

In a nice man, the intensity was rising on [n] in four instance� 
(Set One, GEP and JB; Set Two, GEP and JB), level in two 
instances (Sets One and Two, A.MC); in air iceman, the intensity 
was falling on [n] in four instances (Set One, JB; Set Two, GEP, 
JB, AMC), level in two instances (Set One, GEP and AMC). 

ln summary, the distinction between the two members of the 
pair seems to have been elfected primarily by the durational 
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22 Ld1iste, An .\coustic -

djfference or the initial and final allophones or the /n/, whlch 
occurred in all instances wjthout exception. The difference in second 
formant onset was present also without exception. Rising intensity 
on the initial [n] occured in 4 cases out of 6, falJing intensity on the 
final [n] in the same number or cases. The glottal stop (i.e. laryn­
gealized onset) was present in half of the occurrences of an iceman; 

perhaps significantly, two of the cases occurred in context in Set 
Two, and only one out of three contrastive pairs was differentiated 
by means of the glottal stop. 

3.3 grade A - gray day 

Figure 2 represents the pair grade A - gray day. Figure 2 contains 
broad-band spectrograms and continuous amplitude displays of 
the two phrases in both sets uttered by AMC. (Spectrograms for 
GEP and JB are not reproduced.) 

The members of the pair were correctly identified by 40 lis­
teners for informant� GEP and JB, and by 35 listeners out of 40 
for speaker AMC. The segmental durations were as follows. l n  
grade A, the duration of the sequence [rCI] ""as 1 4  cs (GEP, Set One), 
24 cs (J.B), 32 cs (AlVIC), and 18 cs (GEP, Set Two), 21 cs (JB), 

GRACE A 

_\ '"l 

GRAY OAY 

Fig. "2. Broad-band spcc1rograms and co11ti1mOL1s amplitude displays of grad, A -gray dn_y, 
spoken by inforn,ant A]VfC. 
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Phr,1,c1ic SLUdy 1)1' lntrmal t)pt•n ,l1111et11n· 23 

22 cs (A.MC). The duration of' the sequence [rerl in graJ• t/191 was 
28 cs (GEP, , et One), 24 cs (JB), 32 c, (AYlC), and 24 cs (GEP, 
Set Two), 26 c.-, (JB), 32 cs (AMC). 1n the contrastive Set Two or 
the iufonnants (JB and AMC) made no durational contrast between 
the two member� of the pair. 

The duration oqd] in ,grade A was 6 cs (GEP, Set One), 5 cs 
(JB), 3 cs (AMC), and -l· cs (GEP. Set Two), 3 c� (JB), 2 cs (AMC); 
the durati0n of L cl I in grnJ• dny w:is 6 c� (GEP, Set One), 7 c� (JB), 
6 cs (Al\ifC), and 6 cs (GEP. Set Two), 9 c, (JB), 8 cs (AMC). 
The I dl was follr,wed by a glnttal stop in grnde A in two instances, 
both of which occurred in Set One, where presumably a conscious 
contrast was produced. GEP had n. foll p;lottal stop lasting 14 cs; 
.J B had a 10 cs period of la1yngealization. AMC had no glottal slop; 
it', a, might be assumecl, the unanimous identification of the con­
trastive p:tirs orGEP anclJB was based on the presence of the glottal 
stnp, then the 35/•W correct identificatino of the pair uttered by 
ANlC was probably basr·d on the durational difference in the con­
son:uu ldl (3 cs in grade 11. 6 c� in grOJ' day), sine<.: the dw·ation of the 
sequence [re1J was identical in both instances, 

Normally, incre.ise in intensity suggests presence or an initial 
:1llophone-, decrea-:;e in intensity signals the possible presence of a 
final allophone. It is probably wonh pointing out that this inLcnsity 
cue appears t11 be inopn·ativc in the case or voiced stops, which start 
with a greater amou11t of iutensity and experience a gradual decay 
immediately before the release in both initial and fimd po';ition. 
An aclclition,11 fcat:ul'c may be the clislributi.on of intensity over the 
sequence [ml: it appeared that the word grade had fairly high 
intensity for the whole duration of the vowel, dropping abruptly 
before the on�et or the consonant, whereas in the )icquencc gr4Y day 

the intensity drop seemed to lake place over a relatively longer 
period or Lime. This contra�l occurred consistently in the specrh 
of both GEP a11d JB. This may be a concomitant feature: it did 
noL occur in the speech of AMC, and the lack of' this character­
istic intensity distribution m,\y have been another reason for the 
smaller identification score whirh the listeners achieved with in­
formant AMC. 

3.J home-acre - lwr-makcr 

Figure 3 represents the pair home-acre - /we-maker, as uttered 
by informant JB. Broad-band �pcetrograms and continuous ampl.i-
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� 
HOIIIE -ACRE 

•• 

HOE- MA.<ER 

Fifi. 3. Broad-band sp,·c1rograms and continuous .impli1ucle displays of /,ome-11cre - hoe­
maker. spukcn by infornmn1 J B. 

tude displays for both sets of utterances are presented. (Spectro­grams for GEP and AMC are not reproduced.) The identificalion of the members of the contrastive pair was correct in all 40 cases for GEP, in 36 cases out of 40 forJB, and only 11 times out of 40 for AMC (in other words, the judgement was reversed in the great majority of instances - 29 out of 40). In 
home-acre, the duration or(ou] was 14 cs (GEP, Set One), 11 cs (JB), 18 cs (AMC), and 10 cs (GEP, Set Two), 14 cs (JB), 13 cs (AMC); in hoe-maker, the clura.tion of [ou] was 17 cs (GEP, Set One), 17 c� (JB), 14 cs (AMC), and 14 cs (GEP, Set Two), I 7 cs (JB), and 16 cs (AMC). The duration of [oul was shorter in the contrastive pairs in home-acre than in hoe-maker for GEP and .JB in both sets, whereas the durational cue was reversed for AM.C in the con­trastive pair. The duration or [m] in home-acre was 8 cs (GEP, Set One), 7 cs (JB), 6 cs (AMC), and 8 cs (GEP, Set Two), 5 cs (JB), and 6 cs (AMC). In hoc-maker, the duration of [ml was 11 cs (GEP, Set One), 7 cs (.JB), 8 cs (AMC), and 9 cs (GEP, Set Two), 8 cs (JB), and 6 cs (AMC). The initial [m] was slightly longer than the final one in 4 out or 6 instances. The intensity pattern on [m] was rising on hoe-maker in all 
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Phonetic 0l\1dy ofl111ernal Opr11J1111r\lu·1· 25 

imtances for all three speakers; in home-acre, the intensity was falling 
in the utlerances by speakers GEP and JB, but either level or 
slightly rising in the two utterances by A �1[ C. 

Laryngealization of tbe vowel in home-acre occurred in both seL� 
of GEP and JB, where the duration of' the laryngealization was 
quite considerable. As appears in figure 3, the [e1 ·1 of informantJB 
consisted of a 10 cent-iseconds long period of laryngealization, 
followed by a 5 cs long period of relatively even phonation. The 
other occurrences had ratios of Iaryngealized to non-Jaryngealized 
vowel of 10/13 (GEP, Set One), 8/10 (GEP, Set Two), and 8/10 
(JB, Set Two). AMC used no glottal stop in either set. It appears 
that the reversed durational cue of the vowel in the first word of 
the contrastive phrases, the lack of the glot1al stop in home-acre, 
combined with the slightly rising intensity on [m], were sufficient 
to cause 1.he majority of listeners to reverse Uleir judgement. 
3.5 it sprays - it's j,raise 

Figure 4 represents ilie contrastive pair it spra;1s - 11·.1 jn-aist 
uttered by all three jnformants in Set One. Broad-band spectro­
grams of' Lhe six utterances arc displayed. 

The pair.� were correctly identified by 40 out of 40 listeners for 
JB, and by 39 out of 40 listeners for GEP and AMC. 

The segmental durations for the two phrases arc as rollows. 
In it s/1rays, the duration of [t] was 8 cs (GEP, Set One), 8 c, (JB), 
10 cs (AMC), and 4 cs (GEP, Set Two), 6 cs (JB), 5 cs (AMC); 
in it's praise, the fl] lasted for 10 cs (GEP, Set One), l + c, (JB), 

t ' 
ti 

t � �if•1f';J 
I I 

J._ I I - I I !. 

.. , �-11� I�:" � .! 
��,;; 

11 �,t 

... ,IWAill.. 

t; l��i# 
t-1�' I I ( - l 

JLIL. --- I I 
fT SPRAYS IT'S PRAISE 

Fi,g. /. llroad-band spectrograms of it sprays it's pmisc, spok(·n by inl'ormnnts GEP, 
J B_, and AMC. 
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7 c-" (AMC), and 1 cs (GEP, Set Two), -1- c� (.j B), and 6 cs (A'.'vfC). 
Perhaps the only regularity in the duration or I tJ i� Lh�1t it appcan 
10 be longer when tl1c twn phr:1scs arc pronounced in isolatio11 
than when the phrases appenr in context. :'-lo �ignific-a11cc could be 
:ntacbed LO any durational feature or the Lt1-

Thc duration ()r [,l in it .'ijmtJ'S w:-ts 12 cs (GEP, Set One), 
9 cs (JB), 9 cs (A�IC), and 7 cs (GEP, Set Two), 5 cs (.JB), a11d 5 c\ 
(A�IC). In it's Jmiisf, lsl lasted .+ c, (GEI->, Set One), G cs (JB;) 
4 cs (AMC), and+ cs (GEP, Set Twu), ·I cs (.JB), and -1- cs (AMC). 
Herc Lhe Isl was regularly almost twice as long- initial])' n� the Isl 

that occurred in prejunctural po�itinn. 
The duration of [p I in it sprays wa� 12 c� (GEP. Set One), 

8 cs (JB), 10 c� (A\IC), and 8 cs (GEP, Set Two), 8 c� (JB), 8 cs 
(A�IC); in it'.1'/Jrai.re, [pl lasted 14 cs (GEP, Set One), 11 c,; (JB), 
10 c� (AMC), and LO c, (GEP, Set Two), 8 cs (JB), and l l rs 
(AMC). [p] appears to be �ignificantl) longer in it's praise than in 
it S/1tayj, whrtc /p/ has a medial allophone. 

The duration and Lype of tJ1c rclca�c off pl appears (() be the 
most significant clue. VVhile [pl .is follO\vecl by a period ul'aspiration 
in praise which takes the form or a voiceless [r j, there is no such 
aspiration present in sjJrayr, where a voiced [ rl foil1mts immccliatcly 
after tbc brief period of fricatirm a!Ssociatcd with chc release of a11 
una$pirat<'d plosive:. The rlurntion of the aspiration (voicelei,s lrl) 
was 6 cs (GEP, �ct On<'), 8 c� (JB), + cs (A.\fC), and 4 cs (GEP, 
Set Two), 3 cs (JB), 4 cs (AMC); Lhe rcka�c>� in ii s/mlj's were less 
than two centisecond� in ;;tll ca�cs, amrn . .inting to no more tJrnn a 
weakening of the intensity of the first oue or two vocal fold flaps. 

The longer duration or the initial [sl, combined with the 
voiced onset of Ir] (bck of aspiration) appcan to have- been lhe 
,_ufficient clue for the high degree or identification. 

3.6 keef, sticking - keeps ticking 

Figure 5 represems the u Ltcrancc� kee/1 sticking - keeps ticking 
�pokcn by informa11t$ GEP and Al\1£C. 'Broad-band spectrograms 
of Sets One and Two are presenled. (Spectrograms for J B are not 
re prod ucccl.) 

The sets were ic:l<'ntificcl with cmnplete agreenw11t (40 c>11t of 40) 
Cor GEP and JB; 39 uut of 4,0 fotcners idc-nt ified the c<mtra!;ti.vc 
pair� uttered by AMC corrrctly. 
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Phonetic S1udy of lut�rnal Opcn.Jm1cturc 

A = keep sticking 

J3 � keeps Litking 

27 

Pig. 5. Broad-band spccn·ograrns of keep slicking - kec/i; licking, spokt:ll l1y infomrnnts 
CEP and AMC. 

The duration of [sl in kee/J sticking wa� 10 cs (GEP, Set One), 
10 cs (JB), 12 cs (AMC), and 12 cs (GEP, Set Two)

i 
6 cs (JB), 

8 cs (AMC); in keeps ticking, Lhc duration or ls] was 12 cs (GEP, 
Set One), 5 cs (JB), 5 cs (AMC), and 8 cs (GEP, Set Two), 5 cs 
(JB), and 5 cs (AMC). It appears that i_n all case� ex:cept one (GEP, 
Set One) the duration of the initial [s] was considerably greater 
than that of the final [s]. 

The duration of [t] in keep sticking was 8 cs (GEP, Set One), 
6 cs (JB), 6 cs (Al\l.lC), and 4 cs (GEP, Set Two), 8 c� (JB), 6 cs 
(AMC); in keeps ticking, the duration of[t] was 10 cs (GET>, Set 
One), 9 cs (JB), 6 cs (AMC), and l 0 cs (GEP, Set Two), 7 cs (JB), 
and 6 cs (A.MC). It appears that the in.iLial [t] is longer than the 
medial [t] in 3 instances, shorter than medial [t] in l instance, and 
has the same lcngtJ1 in 2 instances (all utterances by AMC). There 
is perhaps a slight informational value to the longer duration of 
the initial [t]. 

The most significant factor appear.� the aspiration versus lack 
of aspiration of the [t] in tJ1c two conu·astive pairs. Initial [t] is 
folJowed by a pc1;od of aspiration, whose duration is 6 cs (GEP, 
Set One), 5 cs (JB), 5 cs (Al\lIC), and 6 cs (GEP, Set Two), 4 c� 
(JB), and 6 cs (AMC); in keep sticking, where Lt] js unaspirated, the 
releases arc uniformly below 2 cs long. 
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28 Ll·his11•, .\n Acous1ic -

The aspiration cue was present in all \Jtterances, and therefore 
should probably be considered Lhe primary cue. The duration of the 
initial allophone of /s/ and /t/ is probably a secondary cue. The 
identification was uniformly high regardless or lhc presence or 
absence of the secondary cues. 

3.7 night-rate - nitrate - Nye trait 

Figure 6 represents the three words and phrases uttered by 
informant GEP. Broad-band spectrograms and continuous ampli­
lude displays or Sets One and Two are displayed. (Spectrograms 
for JB and AMC are not presented.) 

The listeners identified night-rate correctly in 37 instances oul 

of 40 for GEP; the conrusion in three instances was with nitraf.e, 

NIGHT-RATE 

NITRATE 

llYE TRAI
T 

Fi_g. r,_ firoad-band spectrograms and continuous amplitude displays of 11ighl-rale -
11ilrate - JV.Jc /rail. spoken by informant CEP. 
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l'hc:ull'tir. :,\tud>' ol' l11t(•n1al Op1·11Ju11t·u11·,· 

which was al�u identified by 37 li�tcncrs. ,vhcrcas .Nye trail was 
identified correctly lry all ,]() listeners. In the casf' of' speaker JB, 
lll.f!,ht-rntr was correctJy identified 39 times, nilm/e 37 times, and .N)f 
trait 38 times. For speaker AMC, the idenrificalion oJ' all three 
items wai; correct 39 times oul rJf -�O. 

The durations of Lhc segmental sounds were as luUov.'l,. In 
11ig!tt-rate, I a1] h,1d the value� of' 18 cs (GEP, Set One). 18 cs (JB), 
16 cs (AMC), aml 18 cs (GEP, Set Two;, 20 cs (.JB), and 13 cs 
(A�vlC). The duration of [tl was 6 c� (GEP, Set One), 6 cs (.JB), 
5 cs (AMC), and 3 cs (GEP, Set Two), 6 cs UB), and 7 cs (AMC). 
The release following [tJ lasted 4 cs (GEP, Set One), G cs (JB), 
5 cs (AMC), and 3 cs (GEP, Set Two), 2 cs (JB), and 2 cs (AMC). 
Jn the case ofinlurmantJB, the brieffric,uive release was lollowed 
by a glotta I slop la�t i 11g 3 cs. The seri uencc l re,] st.art eel ru II y voiced 
in each case, regardless or L.he duration or the release or It]; the 
sequence lasted 30 cs (GEP, Set One), 29 cs (JB), 29 c-s (AMC), 
and 20 cs (GEP, Set Two), 19 cs (JB), and 15 cs (AMC). 

Io 11itmte, lwl had Lhc durntion 17 cs (GEP, Set One), IG cs 
(JB), 14 cs (Al'"lC). and 16 cs (GEP, Set Two), 1-� cs (.JB), and 13 cs 
(AMC). The f 1] lasted 7 c� (G£P, Set One), 7 cs UB), fi c� (A�IC), 
and 8 cs (GEP, Set Two), 8 cs (Jll), and 6 cs (AMC). The ftl was 
followed by a period ol' aspiration in the form of a voiceless [r] in 
all in�tanccs. The a�piration lasted 9 cs (GEP, Set One), G cs (JB). 
6 c-; (AMC). and 6 c� (GEP, Set Two), 6 cs (JB), and 6 cs (AMC). 
Since most or the duration or [r] is voiceless, Lhc �cqucnce [rcrl 
become� comparable with the corresplmding seque11ce in night-retie 
only when the duration of the voiceless [rl is added 10 the duration 
or the lei]. The duration or the sequence I rr1l was 9 +25 cs (GEP, 
Set One), 9 I 22 cs (JB), 6 + 17 cs (AMC), anc.1 6 , lti cs (GEP, 
Set Two), 6 t-10 cs (JB), ancl 6+14 cs (AMC). 

In Nyr tmit, [ai] lasted 28 cs (GEP, Set One), 29 cs (.JB), 34 cs 
(A.MC), and 22 cs (GEP, Set Two), 28 cs (.JB), and 26 cs (AMC). 
The duration off ti was 10 cs (GEP, Set One), 7 cs (JB), 6 cs (A.VIC), 
and 7 cs (GEP, Set Two), 5 cs (.JR), and 6 cs l�\JvW). The ltJ was 
followed by a period or aspiration (voicc1ess jrl), lasting 11 cs 
(GEP, Set 011e), 8 cs (JB), 8 cs (AMC), and H cs (GEP, Set Two), 
11 cs (J B), and 8 cs (AMC). The duration of' the �cqumcc [1T-1 I 
was 11 1 25 cs (GEP, Set One), 8 +26 cs (JB), 8 , 23 cs (AMC), 
,tnd 8 -20 c� (GEP, Set Two), 11 + J8 cs (JB), and 8 -t 13 cs (AMC). 

l t appears that Lhe differences brtwecn the three -items can be 
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ass<1da1rd with follr l�1cwr,. One is the duration of the [ti: initial [t] 
in tmit appears rather consistently svmcwhat longer t11an the .final 
[ tj in 11i(!,hl. Th.is is perhap.s a rather iusignificant difference. The 
aspiratiou cue appear, co be the primary factor separating night-rate 
rrom the two other items: rrl i� voiced in ,,ig/it-rate, whcrca� the 
aspiration of[tj in 11ilmlt1 and .1\Cye trnil devoices the [r] in those two 
v.-ords alm()st compk-tdy. The third factor, tJ1e one separating Nye 
trait from both 11.igftt-mtr and nitrate, is the duration of the [ w]. In 
both the !alter phrases, LaiJ is considerably shorter than in Nye !mil. 
This is accompanic<l hy a characteristic distribution of the energy 
over the fa(!: in Lhc case ()r ,Nye, rw J ha� the relatively last rise and 
slow decay in energy associated with a word ending in a vowel or 
diphthong - in other wurcl�, the energy pattern associated with a 
final allophone

1 
wherens in night and in 11ilmte, the energy pattern 

on f ai] is that or a medial allophone or a vowel and diphthong. 
ThtL� it appears that i11 night-rate the juncture is preceded by 

a final allophone or /t/, followed by an initial allophone of /r/; 
in Ny !mil, the juncture is preceded by a final allophone of the 
diphthong /w/, and followed by an initial allophone Qf /t/. In 
nilrttle n non-final allophone or /ai/ is followed by what phonetically 
i� essentially an initial allupbonc of /t/. The i111pljcations that arise 
l'rnm this fan will be treated in the following chapter. 

3.8 plwt /1ie - plu1np eye 

figure 7 reprc. ents the two phrases plum pie ::md plump eye 
uttered by informant AMC. Broad-band spectrograms and contj­
nuous amplitude cfoplays of both sets are presented. (Spectrograms 
[or GEP and JB arc not reproduced.) 

The uttc-rances were identified with complete accuracy (40 
listeners out of -1-0) for all three speaker�. 

The significant durational differences were as follows. In /Jlttin 
/1iP, the duration of'lrnj was 13 cs (GEP, Set One), 9 cs (JB), 19 cs 
(AMC), and 12 ,·� (GEP, Set Two), 11 cs (JB), and 1·1· c, (AMC). 
The duration orj Pl wa� 4 c'> (GEP, Sel One), 5 cs (JB), 6 cs (AMC), 
n.ncl I· cs (GEP, Set Two), 4 cs (JB), 4 c� (AMC). The lP] was 
followed by a period of aspiration, which lasted 8 cs (GEP, Set 
One), 4 cs (JB), 1 a. (Afv(C), and 4 cs (GEP, Set Two), o cs (.JB), 
and •I· cs ( MC). 

In plump rye, Im I hud the duration of 4 cs (GEP, Set One), 
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Phone Lie Studr or lnlcrnal Open J unclurc 31 

PLUM PIE 

PLUMP EVE 

Fif!. 7. Broad-band spectrograms and continuous ampliwdc displays of p/11111 pie - pl,,m/1 
e;•e, spoken by informruu _Al'v[C. 

4 cs (JB), 6 cs (AMC), and 4 cs (GEP, Set Two), 4 cs (JB), 4 cs 
(AMC). [p] lasted 7 c� (GEP, Set One), + cs (JB), 6 cs (AMC), 
and 4 cs (GEP, Set Two), 4 cs (Jl3), and 4 cs (A.1'1C). 

The [p] was followed by ei thcr a complete glottal stop or by 
laryngealization of the following vowel in 4 cases out of 6. GEP had 
a full glottal stop, lasting 8 cs, in Set One, and a 2 cs glottal stop in 
Set Two. JB had a 9 cs long laryngcalization pe1iod in Set One, 
a glottal stop of 4 cs followed by a 6 cs long period of laryngcaliza­
tion in Set Two. However, AlVIC bad neither a glottal stop nor a 
laryngcaEzed vowel onset in either set; the release of the [p J was 
shorter than 2 cs in botJ1 cases. In the case of t11c utterances of 
AMC, it appears then that the glottal stop was no factor in tJic 
l 00 {'t,, correct iclenlification achieved by the listeners. 

The m.ost significant clue appears to be the durational dilfer­
encc of [m], which is quite prominent in the illustrated set, and 
the presence versus absence or aspiration of [p]. 

3.9 see lying - seal ryeing 

Figure 8 represents the pair see lying - seal ryeing. Figure 8 con­
tains broad-band spectrograms and continuous amplitude displays 
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32 Lchis1c. An Acoustic -

SEE LYING 

SEAL EYEING 

Fig. 8. Broad-band spec1rograms and continuous amplitude displays of see /)'ing - seal 
i:ycing, spoken by informant AMC. 

or I .he two phrase:; in both sets uttered by AMC. (Spectrograms 
for GEP and JB are not presented.) 

The members of the pair were correctly identified by 4·0 lis­
teners for the utterances of"GEP andJB, and by 39 out of"40 listeners 
for AM:C. 

The segmental durations were as l'ollows. In see !:Jing, [i) lasted 
14 cs (GEP, Set One), 12 cs (JB), 25 cs (Al'v.l.C), and 12 cs (GEP, 
Set Two), 10 cs (JB), and 12 cs (AMC). The dura.tion of fl] was 
8 cs (GEP, Set One), 8 cs (JB), 8 cs (AMC), and 6 cs (GEP, Set 
Two), 8 cs (.]B), and 8 cs (A?vt:C). 

The corresponding durations for seal eyeing were as follows. 
[i] la�ted 14 cs (GEP, Set One), 12 c� (JB), 20 cs (AMC), and 14· cs 
(GEP, Set Two), 14 cs (JB), and 18 cs (AMC). It was rather diffi­
cult to ascertain the exact boundary between [i] and the final [l); 
perhaps lJ1e most significant clue for this segmentation is provided 
by the intensity pattern, where [I] consistently has more energy 
than [i]: the formant transition signifying tl1e articulatory change 
from an [i]-position to the position of the vel.arized allophone of 
/I/ is accompanied by a rather abrupt rise in intensity. The duration 
of the [I], then, was H cs (GEP, Scl One), 16 cs (JB), 14 cs (AMC), 
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Pho11c1ic Stud)' uf I nlt·rnal Opcn .J ,mtl ur.-

and 12 cs (GEP, Set Two), H cs (JB), a11d I 2 cs (AMC). The LJJ 
was rollowed by a period of laryngealizntion in nil occurrences of 
the phrase in Set One, but in only one instance in ScL Two. The 
duration of the laryngcalizat..ion was 8 cs (GEP, Set One), 10 cs 
(JB), 10 cs (AMC), and 10 cs (jB, Set Two); in Set Two, GEP 
and AMC had no glottal stop or laryngealizatiun. 

Additional differences were observed in the formant structure 
of Lhe [lJ and in the intensity patterns. In see lying, the first formanl 
of LJJ was consistently lower than in seal �yeing: F

1 
had values or 

WO rps (GEP, Set One), 350 cps (JB), ·-J.00 cps (AMC), and 
400 cps (GEP, Set Two), 400 cps (JB), and ,�QO cps (AMC) in 
tl1c first phrase, whereas in the second phra ·e, f 1 was located at 
500 cps (GEP, Set One), 500 cps (JB), 400 cps (AMC), aud 500 cp� 
(GEP, Set Two), 550 cps (JB), and 500 cps (AMC). Tn both 
phrases, the second J-ormant of rt] started close to Lhe second formant 
position of li], but in Sf'e !J1i11g, the l!Ctond formant of [11 became 
$tationary at approximately 1200 cps, whereas in seal eyeing, the 
second /onnanl descended to approximately 800 cps. The exact 
values were as follows. In s,10 lying, F � of[l7 moved from 1400 cps to 
1200 cps (GEP, Set One), 1600 to 1200 cps (JB), 1600 w 1300 cps 
(AMC), and 1400 to 1200 cps (GEP, Set Two), 1400 to 1100 cps 
(JB), 1400 to 1300 cps (A.MC). In seal eyeing, F� of[l] moved from 
1400 cps to 800 cp� (GEP, Set One), 1800 cps to 900 cps (JB), 
1200 LO 800 cps (AMC), and 1200 to 800 cps (GEP, Sel Two), 
1250 to 900 cps (JB), and 1100 to l000 cps (AMC). 

The intemity on [I] wtts clearly rising for the initial [l] allo­
phone in alJ instances, and falling on the final [lJ _in all instances. 

Allhougli the final allophone of /l/ thus appears longer than 
the i.rulial allophooe, the other phonetic characteristics of the two 
allophones are prominent enough to en.use a remarkably high rate 
of correct identification. 

3. IO see M abet - J'Celll ab/ c 

Broad-band spectrogram.s .tnd co11tinuous amplitude displays 
of the pair see Mabel - seem able for both sets uttered by informant JB 
are presented in figure 9. (Spectrograms for GEP and AMC are not 
reproduced.) 

The pairs were identified corrcclly by all --!-0 listeners for GEP 
and JB, and by 37 uut of 11·0 listeners for AMC. 
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l.t'liis1,•, :\n \couslic -

SEE MABEL 

SEEM ABLE 

/•ig. 9. Broad-band spectrograms and continuous amplitudt' displays or Jtt Mabel -
seem able, spoken by informant J 13. 

The segmental durations were as follows. In see MabeL, [il had 
values of 13 cs (GEP, Sel One), 13 cs (JB), 16 cs (AMC), and 9 cs 
(GEP, Set Two), 8 cs (JB), and 14 cs (AMC)- Lm] lasted for 11 cs 
(GEP, Set One), 9 cs (JB), 8 cs (AMC), and 9 cs (GEP, et Two), 
8 cs (JB)

i 
and 10 cs (AMC). 

In seem able, the duration of [i] was 12 cs (GEP, Set One), 
14 cs (JB), 20 cs (AMC), and 10 cs (GEP, Set Two), 9 cs (JB), and 
9 cs (Al\lIC). The duration of [m] was 8 cs (GEP, Set One), 7 cs 
(JB), 9 cs (AMC), and 5 cs (GEP, Set Two), G cs (JB), and 5 cs 
(A!vIC). 'While there appears to be no significant difference be­
tween the two sets in the duration of[i], the initjal [ml alJophone 
is consistently longer than the final [m] allophone_ 

The finaJ [m] is followed by a period of laryngealization in 
four instances out of 6. The laryngealization occurred in all three 
utterances in Set One, having the values of8 cs (GEP), 10 cs (JB), 
and 10 cs (AMC); in Set Two only informant JB had a 5 cs period 
of laryngcaJization. 
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Phonetic Study or Internal Opcn.Ju11clun• 35 

The intensity on [ m] in see .Mabel, Set One, wa� rising for GEP, 
level for JB, slightly rising for AMC. In Set Two, the inten�ity on 
[m] was level for all three informants. In seem able, the intensity 
was Calling in all six utterances of the three informants. 

The main clue for cliffercntiating between the two members of 
this pair appears to be the difference in clmation between the initial 
and final allophones of the /m/. Additional clues are the presence of 
laryngealization in the majority of occurrences of seem able, and the 
falling intensit)' regularly associated with the final [m] allophone. 

3. I l two lips - lulips 

Figme ] 0 represents broad-band spectrograms and continuous 
amplitude displays of the pair two lips - tulips, uttered by speaker 
AMC. Both the set of contrastive pairs and the set of utterances iu 
context are presented. (Spectrograms for GEP and JB are not 
reproduced.) 

All 40 listeners identified correctly the contrastive pair uttered 
by G£P; the utterances ofJB and A:\IC were correctly identified 
by 39 listeners out of" 40. 

TWO LIPS 

TULIPS 

I 

, 

l 

Fig. JO. Broad-band spcc1rograms and continuous amplitude displays of two lifi< - tuli/1s. 
spoken by informant AMC. 
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The segmrntal duratinns were n� foll()w�. ln /wo /£/is. the [u] 
la�tcd 6-,- 13 cs (GEP, Set Onr; the t w,, numb<'l's rcfrr to the period 
or a�piration follnwing rhe i11iti:tl r17 plu;; rhc period or clearly 
pho11at<'d lu)), 6+18 cs (JB), ·1·+17 cs (.'\\-[C), and 1·�12 cs 
(GEP, Set Twn), G -11 c� (JB), ::llld -I I-+ cs (,\MC). The duratiou 
or [I] was 8 cs (GEP, SN One), 8 c,-; (jB), 6 c� (AMC), and 8 c. 
(GEP, Set Two), 7 cs (.JB), a.ncl 9 cs (AMC). 

The corre�ponding rlurations in 111/i/1.1 were thr followi.ng. 
[u] lastc-d 6-10 c:. (GEP, Set One),+� 11 cs (JB), ·� 11 Cl> (Al\'IC), 
and G 10 cs (GEi>, Set Two), -1--r l0 cs (Jll), and 3 t-8 c� (:\.\IC). 
The duration ofl I j was 6 cs (GEi\ ct One), 6 c� UB), 5 cs (AMC), 
and 6 cs (GEP, Set Two)> + cs (.JB), ;1nd 3 cs (/\MC:). 

/\ signiftcanl durntio11al di1Terencc appears associated with 
both f u] and [I]. In two li/u, the [ul is, on the average, fivf' centi• 
seconds longer th:111 in l11lij1s, their ratio being 19{14.5; Lhc LL] in 
the phrase two lij,s has an average duration or 8 cs, that in luli/J.1' 5 cs, 
with a ratio nC B/ 5. 

The formanl structure uf the occurrcncrs or [I] in the two 
different words showed no ignificant difference. The values of 
F1 and F :i for fll in two /.ip.1 were :J.O() and 1200 cps (GEil, Set One), 
400 and 1100 (JB), 100 and 1150 (AMC). and-JOO and 1200 (GEi\ 
Set Two), -J.00 and 1300 (JB) . .tnd ·l-00 and 1050 (/\�IC). In /11/ips, 

the values were 400 and 1200 (GEP, Set Ont>), 400 and 1100 (.JB), 
4,Q0 and 1000 (AlvfC), and 4UU and I 200 (GEP, Set Two), 400 and 
1100 (JB), and 350 and 1100 (AJVIC). 

The distribution or intcnsi1y over the Lui �howed a rather re­
gular pattern associated with the two phrases. In lulips, there was 
a considerable increa�e in overall energy toward tJ1e end or the rul, 
whereas in two lips, the energy was greatrr during tJ1.e first half of 
the total lcngl11 ol"lu]. This "lel't-handed peak" in intensity appears 
associated with most words ending i11 a long vowel or diphthong. 
It appears, then, that in two lip., a lln::il allophone of /u f is directly 
followed by an initial allophonr or /li, whereas in /u{if1s a medial 
allophone of /u/ is followed by a medial allophone of ,t.. 

3.12 wltil1' J{/IJeJ - wliJ' cltuuse 

Figure 11 rcprc�cnts hrnad•hancl spcctr()grams nf till' pair 
10/ii/1• shocJ wiry choose uttered by all three infornm11t� in both sets. 

The contrastive pairs utlcrrd br G EP and !\'.\IC were correctly 
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37 

WHITE SHOES WHY CHOOSE 

Fig. 11. Broad-baud spectrograms of white shoes- w/zy choose, spoken by infi1rmants GEP, 
JB. and AMC. 

identified by all 40 Listeners; the pair spoken by JB was identified 
by 39 listeners out of 40. 

The duration of the sequence [wa1] in white shoes was 24· cs 
(GEP, SC't One), 17 cs (JB), 22 cs (AMC), and 23 cs (GEP, Set 
Two), 28 cs (.JB), and 24 cs (AMC). The duration of [t] was 7 cs 
(GEP, Set One), 10 cs (JB), 7 cs (AMC), and 4 cs (GEP, Set Two), 
8 cs (JB), and 4 cs (AMC). The UJ lasted 20 cs (GEP, Set One), 
l 7 cs (JB), 12 cs (AMC), and 16 cs (GEP, Set Two), 11 cs (JB), 
and 14 cs (AMC). Informant AMC used an unaspirated Lt], 
followed by fricative release of less than 2 cs and a glottal stop or 

8 cs in while shoes. 

1 n wiry choose, the duration of the sequence l wa1J was 30 cs 
(GEP, Set One), 26 cs (JB), 22 cs (AMC), and 20 cs (GEP, Set 
Two), 21 cs /JH), and 30 cs (AMC). The duration of lt] was 8 cs 
(GEP, Set One), 8 cs (JB), 6 cs (AMC), and 4· cs (GEP, Set Two), 
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6 cs (JB), and 6 cs (AMC). The f JI lasted 13 cs (GEP, Set One). 
lO cs (.JB), l0 cs (AMC), a11d 9 cs (GEP, Set Two). 8 cs (JB}, and 
I fl c� f A�CC). 

The intensiry p:-tllcrn of" lwc.u] seemed signifo.:antly different. 
ln while sho�.1, tJ1crc was a rising--frtlling intensity on Lw I that was 
rather evenly distributed; the sliRhl f'all that did occur is probably 
;.1ttributablc ro the considerable diffcrcn('c or intrin�ic energy 
associntcd with the two member, of the diphthong. Allowing for 
the smaller inttin�ic energy or lt I, the pattern is actually rising, 
i.e., energy is increasing during the production or the diphthong. 
In why choose, on the other hand, there is a quick rise in energy 
followed by 11 long period or gradual decay which starts already 
during the [u] part of the diphthong. The characteristic left-hand 
peak in intensity identifies the diphthong in wiry as a final allophone 
cc�ntra.�ting with a mediaJ aJlr1phone i_n white. 

ln addition tw the intensity clue, Lhe cliITerence in the egmcnlal 
du rat.ion of! J] appears lo be most signil'icant. In white s/we.1·, the aver­
age duration of [j'] is 15 cen tisccond�; in wiry clwtm?, the avrragc dura­
tion is IO cent isr.cnncls. There is al�CJ a slight average difference in the 
duration ol'[warl (2.'i cs in wiry, 23 cs in white). The final allophone 
of /t/ had an average duration nf' 7 cs, compared with an average 
initial durat..ion of Lhe [tl (in l]1e sequence [LJ]) or somewhat less 
than G c�. There is a question v,·hether rtl may be called an initial 
allophone of it, here, since rtJ I without juncture in between -
is cc,mmonly analyzed as a siJ1glc phoneme iJ1 English. It is worth 
noticing, that the average duration of the (.\'J here is consiclcrnbly 
longer than the duralion oC the mpiration following an initial ft]. 

It appears, then, that the identification was based mainly on 
the dilTerrnl durations of' the lJl and the Lai I, as weU as the intensity 
patterns asBociatcd with I wl in the two members of the contrastive 
pair. 
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4. 'l'he Phonetic Charactel'islics of lntemal Open Juncllue 

.J. 7 The jihy.1icn/ mrmij'e.1tnti1111 o
f 

j1mcl11re 

l L has been shown abo,·e that in a Kreat majority or im;tanccs 
it is possible Lo demonslrate the existence of phonetic factor that 
indicate the prcsenc.:c nf internal upen juiwturc. The results ()f the 
li$tcning test make it possible to associ,1te certain of' these phonetic 
factors with observed differences in linguistic interpretation. It mar 
be concluded, Lhcrdorc, that internal open juncture has a realit. 
that can be described in physical terms. An attempt will be made 
in this chapter to furnish such a description. 

1.2 Cla,rJ?firntiun of bom1d1Jd se1;ue11ces 

A given ordered �el or phonemes may constitute a bounded 
�cqucnr.e. In thi.$ c,L�e, the utterance starts with an initial allophone, 
which is followed by a sequence or medial allophones, and lcr­
tnin:nes in a final aJJophonc. Initial, final, pre-junctural and post­
junctural allophone� will henceforth often be referred to as mar­
ginal allophones. The bounded sequence posses�es certain duration 
and intensity characteristics peculiar to such entities; the e will be 
described later in more detail. This type or sequrnce will be re­
rcrrecl Ln in the following discus�ion as a sequence of Type 1. 

The same ordered set oJ' phonemes may be utlered ,ts two 
(or more) bounded �equence;,; in other words, a juncture may be 
introduced. E;:1ch of the b01rndcd sequences now 8larts and ends 
with a marginal allophone. The introdu<.:tion of internal open 
juncture resuJts in a �equence where, at some point in the sequence, 
a final allophone is immediately followed by an initial allophone 
of the nex1 phoneme in the sequence. In addition, both parts now 
have the intensity and durational characteristics of :1 bounded 
sequence. The point at which n final allophoue is followed by an 
initial allophone is defined as the point ofjuncture;juncture, then, 
is a boundary between tw0 bounded sequence�. An utterance 
containing such a juncture (i.e. consisting of' two bounded sequences) 
w.ill be referred to as a sequence urTypc II. Sequences of Type II 
may contrast with sequences of' Type I. 'l'he pair lwo li/1s - tulij)s 
is an illu�tration or t.his kind of contrast, where the phrase two lips 
is a sequence or Type Il, contn,.�ting with the word tulips which 
constitute� a sequence of Type I. 
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I 11 numerous instance:;, tbcre arc several point, in a given 
sequence of' phonemes where a juncture may b<· intru<luc'.ecl, i.e. a 
sequence of segnwntal phonemes may be cli�tribu tcd among bound­
ed sequences i.n several dilicrent ways. Cnntra�t,� or the type ii 
.1j>rt.l:)'S - it's J1raise arc contrasts between sequence� or Type 11. 

Sequences of Type 11 I involve sequences of phoneme�, where 
nt �omc poi11t :1 non-fin::i.l allophone is immcdiatdy lollowcd by an 
inj1ial allophone. Such "hall'-open" internal juncture� occur re­
gularly in connection with a proclitic, unstressed indc11nite or de­
finite arlicle or unstressed verbal prefix. IL appeared clrarly from 
the acousti.c analysi� of' the data that members or a pair like aboard 
and a board, although different. morphologically a.nd lexically. arc 
not differentiated phonctil'ally: both contain ,1 scqurnce or a non­
furnl allophone or /di followed by an initial allophone of /b/. Jn 
the. isol:i1ecl case where a hoard was prunouncecl l c1 b::>: rcll, the [ c1] 
appeared ns an jndcpcndenl bounded sequence (Type Il), and a 
cc)ntrasl was C'stabli�hcd 33

• 

Sequences or Type III may contrast either with scqucncci, or 
Type T, or with sequences ol' Type 11. For example, nilmil' is a 
sequence of Type II I, where a medial allophone or lo.t/ is followed 
by an initial allophone nf /lr/. 1 t contrasts with two sequences or 
Type I I: in Nye trait, a final allophone or /W/ is followed hy an 
initial alloplwnc or f tr/, whcrens in ni,!!/tl-mle a. medial allophonc or lai/ 
i.s (olk>wcd by a final allophone or /t/ to le.mu a bounded sequence, 
and an initial allophone er /r/ starts a second bounded sequence. 

In English,juncturcs or Type. II may occur only at points where 
a final allophone or a phoneme of Engli,h is immediately lollo·wed 
by an initial allophone. It follows that a distribution of a sequence 
of segmental phone.mes be.tween diITercnt bounded sequences, 
resulting in a cliITerence. in juncture. placement, is possible only 
when lhe. phonemes and phoneme sequences in question ma.y occur 
in English b0th ,L<; final and as initial sounds. Table 111 illustrates 
the sequences where. junctw·cs occurred i.n the. tested maLcrials. 

In table 111, the pre-junctural phoneme or phoneme clui;ler 
is indicated in the vertical columns, and the post-juncturnl phoneme 
or phoneme sequence .-i.ppears in lhe horizontal rows. A dot in a 

33 liinai· 111111.gm rc111arkcJ i11 Th,: S)·llr,bk in linguislir d1-scripti,m. l!l5G. p. :l 15, 
1hat 111/irr and II lire ari- homtmy,m in his pnmu1wialion .. \c-rnrtl,111-1 tn tht· pn·sc·III 
iunstigation. both c1mstituh- sr·q1H·ncc,·s of Tyi),· I !I. and ar,· ind,.,,,l itl,•ntii:al wi1h 
rrspcn 1,1 inl!'rnal op1'n j11nc1urt•, 
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Pbonetjc Study of Internal Open Juncture 41 

Table Ill 

Occw-rcoce of Jw1ctw-e in the Analyzed Material 

POST JUNCTURAL PHONEME or PHONEME CLUSTER 

f V e 6 s z I J , I t I h w ""1 V sp SI sk spr sir $l<r pr Ir kr dr fr kl kw SW 
. . . • . . . . . . . . . . . . . 

. 

. . . . . 

. . . . 

. . . . . 

. . . 

. 

. 

. . . 

. 

. 

. . 

. 

. 

. 
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42 Lchistc, An Acoustic -

square signifies tbat the tested material included at least one example 
of that particular pre-j unctural - post-junctural phoneme sequence. 
Of course, many more contrastive pairs could be constructed to fill 
some of the gaps on the chart; however, in a great number of 
instances the absence of examples is significant. 

4.3 Phonetic properties of_j1mcture: marginal allophones 

It appears that there are two determining factors in deciding 
whether a juncture has occurred. One arises from the nature of the 
segmental allophones, the other from the overall intensityand duration 
pattern that characterizes the large1· units between whjch the juncture 
forms a boundary. The marginal allophones will be cli�cussed first. 

Initial (post-junctural) allophones of almost all phonemes are 
considerably longer than either medial or pre-junctural allophones 
(final allophones may be drawled, and thus be longer than pre­
junctural allophones). This feature of dmation was observed with 
great regularity; therefore the theory associating internal open 
juncture with a lengthening of the pre-junctural aJlophone cannot 
be accepted, at least not until some actual evidence is offered to 
substantiate it. Furthermore, it was observed that there. was a 
considerable du.rational diITere.nce between initial, medial, and final 
allophones of the same phoneme on one hand, and positionally 
equivalent allophones of different classes of sounds on the other 
hand. Initial sibilants, for example, last considerably longer than 
initial nasals; initial stop may have five times greater duration than 
a medial flapped /t/, which may last less than 2 centiseconds. The 
"average duration of a phoneme", associated with the Joos-Hill 
theory (see footnotes 30 and 31 above), thus becomes something of 
a fiction. The greater duration of an initial allophone was observed 
regularly in the speech of all three informants in both sets of data, 
and must therefore be considered a rather general characteristic 
of the initial allophone starting a bounded sequence. 

English initial voiceless stops are aspirated. If the sound imme­
diately following is a vowel, the aspiration takes the form of a 
voiceless segment of the vowel; if the following sound is /I, r, w/, 
or /yj, the aspiration appears as a voiceless segment of one of these 
sounds. In other words, in a sequence like trait (in .Nye trait) there 
is no separate period of aspiration followed by an [r], but the [r] 
is devoiced for almost its whole. duration. The same aspirated /t/, 
followed by voiceless /r/, occurs in nitrote. Neither the. /tf nor the /r/ 
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Phonetic Study of Ince,,,aJ Open Juncture 43 

have a medial allophone here, which necessitates assigning nitrate 
to  Type III rather than to Type I. 

A non-initial stop is usually unaspirated; a vowel or /1 r w y / 
starts immediately with full voicing after the release of the stop. 
The release involves an explosion and a period of frication, which, 
however, arc normally shorter than 1:\¥0 centiseconds, while ospi­
ration durntions of four to eight centiseconds appeared most 
common. The presence vers11s absence of aspiration appeared a very 
potent clue in keeping apart such pairs as it s/Jrays - it's praise, keep 
sticking - keeps ti(jking, and a considerable number of others. 

The medial allophones of /t/ and /d/ occupy a special position. 
The so-called "voiced /t/" appeared more often than not as only a 
brief reduction of the acoustic intensity dming two or three (never 
less than two) vocal fold periods. A complete closure was present i.n 
a minority of instances; the duratiot1 of this medial /t/ was mostly 
only approximately two cenciseconds, and the acoustic pattern was 
very similar to that of a flapped /r/. The medial allophone of /d/ 
was more frequently a brief voiced stop, but irutances were ob­
served where the contrast between medial /t/ and /d/ was comple­
tely obliterated (for example, in the pair beef-eater - bee-feeder). The 
flap never occurred in Cato, which must be considered an e.xample 
of Type III: non-final allophone of /er/ followed by an initial allo­
phone of /t/. On the other hand, the /t/ in gel aboard and get a board 
had a medial allophone in several instances, and therefore in those 
particular occurrences both phrases must be considered bounded se­
quence$ of Type Ill (since /b/ had an initial allophone in each case). 

Initial voiced stops arc considerably longer t.han initial voi­
celess stops. The voicing within a voiced stop decreases noticeably 
in energy before the plosive release, regardless of the position of the 
voiced stop within the sequence. The same decrease in energy was 
observed initially, medially, and finally. This observation contrasts 
with the general assumption that the energy increases toward the 
end of the initial voiced stop, as illustrated, for example, in the 
Haskins painted spectrograms H. 

Initial allophones of frjcatives are again longer than medial allo­
phones; sibilants appear to have a certain intrinsic relative duration 

04 One recent example may be found on p. 123 of the paper 'Effect or third­
for1J1ant transitions on the perception of UlC voiced stop consonants" by K. S. Htltris, 
H. S. Hqfli11a1t, A. M. Liberman, P. C. D,/atlre, and F. S. Cooper,]. acoust. Soc. Amer. 30: 
[22-126 (1958). 
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that causes them to appear as longer than any other initial sound. 
The jntensity within any continuant increases during the production 
of an initial allophone and decreases during a final allophone. 

Initial allophones of nasals are usually longer than medial and 
pre-junctural ones. lvfedial /n/ may be as short as two centiseconds, 
corresponding in length to the flapped ft/. The length of final nasals 
depends considerably on the structure of the whole word: after a 
"short" or "checked" vowel (such as /a/), the nasal i s  longer than 
after a "long" vowel (such as /i/). As mentioned above, the inten­
sily pattern on all continuants is rising on initial allophones, falling 
on final allophones; however, in the case of nasals, almost comple­
tely level intensity patterns were occasionally observed in all po­
sitions except absolute final. 

Initial /w/ is voiced, and there is a steady state (i.e. the formant 
positions remain constant) lasting approximately as long as an 
initial nasal or lateral. When /w/ follows an initial stop, the a�pi­
ratiou devokes the folJowing /w/. Initial /r/ is voiced, with often 
a fricative onset. Initial /h/ .is voiceless, medial /h/ voiced. /l/ is 
longer in initial position than in medial position, but final /l/ is 
often longer than thejnitial allophone. Initial /1/ has steady formants 
at approximately F1 = 400 cps, F� = 1200 cps; final /1/ has F1 

and F2 positions at approximately 500 cps and 800 cps, with a 
rather smooth glide from the second formant position of the pre­
ceding vowel. Final /1/ has a rather considerable amount of.intrinsic 
relative intensity: when compared to a low-intensity vowel, such 
as /i/, the final allophone of /1/ regularly bas a greater intensity 
than the preceding vowel is. 

In medial position there appear two kinds of allophones of /1/. 
While their formant structure resembles that of an initial allophone, 
the duration and inlensity may differ considerably. One medial 
allophone of /I/ is similar in duration and intensity to a medial /n/ 
allophone, the other involves a rapid dip in energy and a flap-like 
movement. These flapped /1/ sounds occurred in the speech of all 
informants in contrast with non-flapped medial /1/ in the pair 
ltof:y - wholly. 

Initial vowels may either start with a gradual rise in intensity, 
or with a glottal stop followed by immediate onset of full energy. 

•• for an elaboratiot1 of the problmn of iotrl11sic relative intensity or speech sounds, 
cf. /. le/lisle and G. E. Peterson: Vowel amplitude and phonemic stress in American 
Bngli,sh, J. acoust. Soc. Amer. 31: ·}28--435 ( 1959). 
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In post-junctural position, this glottal stop may be realized as 
laryngealization. The term is used here to refer to irregular, slow 
vocal fold activity with considerably reduced overall energy. This 
type of laryngealized onset may last as long as ten centiseconds or 
even more, and still be heard as a glottal stop. Complete glottal 
stops at the beginning of a post-junctural vowel allophone were 
comparatively rare in the analyzed corpus. 

Final vowels are 1engthened and decay gradually in energy. 
Although in terms of assimilation, silence often acts as a voiceless 
consonant, in terms of duration it acts as a voiced consonant: 
the final drawl before silence is directly comparable to a final drawl 
before a voiced consonant. The term "drawl" applied to the ter­
minal phase of a bounded sequence includes both increase in dura­
tion and decrease in energy. 

The formant positions of vowels are also a contributing factor 
in determining whether they are initial or medial allophones, i.e. 
indicating whether the juncture falls before or after the consonant 
preceding the vowel so. It was observed that in pairs like a nice man -
an iceman, the second formant of /a/ began considerably higher 
after /n/, when the word started with /n/ (at approximately 
1700-1800 cps in nice) than when the /n/ was a final allophone and 
fa/ began tJ,e next bounded sequence ( approximately 1300-1400 
cps in ice). The cues present in  formant positions de.�erve a separate, 
more thorough analysis. 

A certain am,01,111 t of variability in these cues was observed both 
from speaker to speaker and from utterance to utterance by the 
same speaker. No absolute durational values can be postulated, 
since the durations of various allophones are obviously a function 
of speaking tempo. The regularities, however, were great and con­
sistent enough to associate them definitely with differences in 
juncture placement. It is hoped that a testing procedure can be 
developed to explore further the relative contribution of the various 
above-described phonetic features to the recognition of internal 
open juncture. 

4.4 Phonetic properties of Juncture: c!taracleristios of bounded sequences 

The term "bounded sequence" is used here to refer to an 
utterance that begins with sound features that characterize the 

3• Berlil Malmberg tested a similnr hypQthesis with respect to srllablc boundary; 
cf. The phonetic basi,, of syllable division. Srud.ia Lioguistica 9: 80-87 ( 1955). 
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begjnning of an utterance, and ends with sound features that char­
acterize the end of an utterance. No marginal allophones occur 
within a bounded sequence; every bounded sequence begins and 
ends with a marginal allophon.c. The sound features that character­
ize a bounded sequence are, however, not definable in terms of 
initial and final allophones alone, since they may occur over an 
utterance that consist5 of only one phoneme. For example, /a/ may 
be a complete utterance, constituting what is here being called a 
bounded sequence, with a buildup and decay period that charac­
terize it as such. If the conditions were definable in terms of 
initial and final allophones, /a/ then would have to be described as 
being an initial and final allophone at the same time, which is a 
misrepresentation of the data. Similarly, in a longer phrase that 
consists of several segmental phonemes, the featw·es that charac­
terize a bounded sequence are not restricted to the initial and final 
sounds of the sequence. Therefore, the bounded sequence itself is 
set up as a unit, having a characteristic set offeatures thal determine 
its occurrence. 

A bounded sequence consists of an initial phase, a body, and a 
terminal phase. The initial phase may have several phonetic char­
acteristics, all or some of which may be- present at any one time. 
In addition to the presence of an initial allophone, the initial phase 
is characterized by a rather rapid increase in articulatory energy 
(rapid in comparison to the decay in the terminal phase), expressed 
in its acoustic counterpart, an increase in acoustic intensity. The 
body of a bounded sequence usually contains an intensity peak, the 
extent and shape of which are determined by the intrinsic. ampli­
tudes of the sounds that comprise the sequence, and by the degree 
of stress applied to each part of the sequence. The terminal phase 
usually involveli "drawling" - deceleration of tempo and decrease 
of energy - in addition to the presence of a final allophone at the 
end of the sequence. Allowing for the differences in intrinsic am­
plitude, the intensity peak may usually be located closer to the 
beginning of the sequence than to its end: the buildup of energy 
associated with the initial phase is usually accomplished faster than 
the decrease in energy associated with the terminal phase. Both 
the initial and the terminal phases usually extend over more tlian 
one sound. 
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5. The Phonemic Status of Internal Open Juncture: Conclusion 

lt has been a basic assumption during tbis study that the. 
primary source of information about the occurrence or non­
occurrence of junctures are the actual phonetic data. An attempt 
has been made to analyze the data, discover the underlying re­
gularities, and to relate these findings to the react.ions of native 
obsetvers. Any interpretation of the findings should reflect actual 
data without omission of relevant details, distortiou of facts, or 
misrepresentation of their internal relationships. There is often an 
interaction between the techniques that we develop and the me­
thods or analysis that they suggest. Instrumental techniques not 
only allow us to verify our previous conjectures; they also suggest 
new abstractions which may find their place among the future 
units of descriptive linguistics 37

• As a result of the acoustic analysis, 
it appears now that a reinterpretation of the phonemic status of 
internal open juncture is necessary. An attempt is made below to 
offer such a reinterpretation. 

The present study started as an attempt to discover whether 
there are acoustical clues to morpheme boundaries. In a number 
of utterances meaning appeared to be distinguished by contrastive 
placement of morpheme boundary. When $ucb utterances were 
analyzed acoustically, it was discovered that although certain 
boundary features could be identified and described, the presence 
of such features seemed to be independent of the presen.ce of mor­
pheme boundaries. The boundaries characterized by features 
hitherto often called "junctural" appear to correlate rather signi­
ficantly with word boundaries; the correlation with morpheme 
boundaries appears determined by the fact that lexical word 
boundaries do indeed often coincide with morpheme boundaries. 
In other words, such morpheme boundaries as are not at the same 
time also lexical word boundaries are not characterized by junctural 
features. Again, the juncture phenomena appeared not to be ex­
clusively determined by lexical word boundaries: since a lexical 
word is often defined as a «minimal free form", and since, according 
to my analysis, junctures are boundaries between bounded se­
quences, there is a potential juncture at the lexical word boundaries, 
which may or may not be realized when the sequence of words is 
uttered. On the other hand, a lexical word may occasionally con-

07 Pet� Ladifoged: Thefunction ofa phrmetic5 laboramry. Orbis 6: 2.11-219 ( 1957). 
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sist of more than one bounded sequence, thus containing an inter­
nal open juncture. The bounded sequence, then, appears a$ a 
significant phonological unit; internal openJu11ctur11 is here defined as the 
boundary between two bounded seque11ces. The phonetic properties attri­
buted to juncture arc characteristics of initial and term�nal phases 
of bounded sequences; internal open juncture is a point in time, 
not a phoneme in its own right. It follows then that there are no 
"allojunctures" of internal open juncture: the allophoujc charac­
teristics are a part of the units themselves, not of the boundary 
point between them. Wben no phonetic manifestations are present, 
there is no juncture (i.e. no boundary point between bounded se­
quences): zero allophones of internal open juncture, which arc to 
account for morpheme boundaries, are expressly rejected within 
the system presented here. 

To a certain extent, the present study confirms the view ex­
pressed by Pike38 that language is structured simultaneously in 
several hierarchies. The bounded sequence appears dearly as a 
higher-leveled unit (than the phoneme) within the phonological 
structure of the language. The phonetic characteristics of the 
bounded sequence have been described; it remains to consider its 
phonemic status. 

Although certain parts of the evidence presented in this paper 
might be used to postulate the existence of a "phonetic word", the 
bounded sequences still constitute distinctive units within the Eng­
lish phonological system. The distribution of phonemes within the 
sequence conforms to the phonotactic rules of Engl.ish; there is no 
reason to assume that the general characteristics of bounded se­
quences, as described in chapter 4, could ever be found to exist 
in precisely the same configuration in any other language. The 
described sequences, while unquestionably phonological in nature, 
cannot be exhaustively described in reference to segmental phone­
mes alone. The bounded sequences have certain characteristics of 
duration and intensity which may be called suprasegmental, but 
this does not make the internal open juncture a suprasegmental 
phoneme: rather, the bounded sequence is a unit which i s  defined 
by the presence of a certain segmental (distributional and allo­
phonic) and suprasegmental pattern. All segmental phonemes 
occur within bounded sequences; thus the bounded sequence 

•• K. L. Pik,: Language in relation to a unified theory of the structure of human 
behavior; Parts I and II (Glendale, Calif. 1954 and 1955). 
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constitutes a phonetically manifested higher-level unit in the pho­
nological structure of English. 

Zusammenf assung 

Die vorlicgcnde Arbeit behandelt die phonerische und phonematische Natur der 
sogenannten «inlemal open juncture.» im standurdisiertcn amerikanischen Englisch. 
Die Hypothcse eincs kausalcn Zusammenhanges zwischcn Morphcmgrcnzen und der 
«internal open juncture» wird erwogcn und verworfen. Die Untersuchung besteht aus 
eincr expcri,ncntal-phonetischen Bearbeitung eim:s ausge<le.hnten Testmaterials, 304-
Einzdwortcr uod Phrasen umfassend. Magnettonhandaufnahmcn des Materictls, ge­
sprochcn je zweimal von drci Versuchsper);()nen, wurdeo spcktrograpbisch analysie.n. 
25 von den Worlem und Phrascn, als Minimalkontraste zusammengcste.llt und gr.spro­
chen von den drei Versuchspcrsoncn, wurdcn von 40 Horcrn bcuncilt. Begrundet a11f 
der spektrographischen Analyse und den HoN:rurteilen, wird die phonetiscbe Natur cler 
verschiedenen Arten von «internal open juncture» bt'Schrieben und auf I l Bikltafrln 
illustriert. Die Tbeorie wird vorgctragcn, claB die «internal open juncture» tiincn 
Grcazpunkt zwischen zwei «lwunde<l sequences» darstellt. Die « bounded S<'qt1cnccs>) 
siod phonologische Einbeiten hohcren Ranges als cin Phonem; obglr.ith die Grenzcn dcr 
«bounded sequences» oft mi_r d�n Grer12co cincs !e.xikalisclmn Wortes zusamrnenfallen, 
sind sic ausscl11iel3lich phonologisd1 bQtimmt und s1ehcn in kcinem kausalen Zusammen~ 
bang mit Ei.nheiten der morphologischen und grammatischen Hierarchicn dcr Spracht·. 

Resume 

Le present travail trnite du caracti:re phonetique et phonematique (phonologique) 
de la solt-disan1c «internal open juncturr.» clans l'anglais-amcricaiu standardise. 
L'hypothesc d'un,; connexion i;ausalc cntrc Jes limites de morphcmr. ct «internal open 
juncture>} est conslderce, m<1is rejctee, La rechercht s'accomplit par !'examen, par le 
moyon dc methodes de phonetiquc ei.,-p€rimc,ntalc, des matcriaux comisiant en :304 
paroles isolces et phrases. Les enrcgistremc:nts magnctophoniqucs des materiaux, 
enonccs dcux fois par trois sujcts, sont analyses par spcctrogrammt'S. Vingt-cinq des 
paroles et des phrases, rasscmblces a titre de contraste IIUJumC ct enonceC-'I par trois 
sujets, sont jugees par 40 audil(•urs. Le caraciere phonetiquc des di!Tt\rc.a1s types de 
« internal oprn juncture» est decrit commc fonde sur !'analyse spectrographiquc ct sur 
le jugemenl <lcs autliteurs, et expliquc sur JI iHustrations. On propose la theoric que 
la «internal open junctu.re» rcprcsenlc la liniite cntrc dei1x «bounded sequences». 
Les <! bounded sequences>> sont des unites phonologiqucs d'un rang supcrieur a ,;dui du 
phoneme; bicn que lcs limites d'une parole coincident frequemment avec !es lim:ites 
d'unc parole au sens le.xicographique, ils sont quand mcme de-tcrmincs exclusivement 
par la phonologic ct nc st: trouvt:nt en aucun rapport avec lcs unites des hierarchies 
morphologiqt1ts ct grammatiqucs de la langue. 
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