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Abstract: This paper argues that significant research and teaching in experimental 

phonetics at UCL preceded the establishment of the laboratory in 1912 by almost a 

decade. The forgotten work of E. R. Edwards [1] combined descriptive and 

experimental approaches in a pioneering study of Japanese. Recently recovered 

artefacts, and a close reading of the early publications of Daniel Jones (DJ), reveal 

a surprising range of equipment and techniques available before the laboratory 

was founded. In 1909, DJ’s Intonation curves made use of what was arguably the 

first spoken corpus. It has been possible to locate and digitise the majority of the 

gramophone records of the corpus, and acoustic analysis confirms that DJ's 

fo representations are of astonishing accuracy. The view that the earliest phase of 

experimental phonetics teaching at UCL must have been derivative can be 

rebutted. On the contrary, it was research-driven, and almost certainly enlivened 

by demonstrations with relevant apparatus and informed by up-to-date 

scholarship. 

 

1. Introduction 
 

The techniques and instruments of experimental phonetics began to be settled from about 

1890 onwards, particularly under the leadership of the abbé Rousselot (1846–1924) in Paris. 

Rousselot started to publish from 1891 [2], his Principes de phonétique expérimentale 

appeared in 1897 [3], and he set up a dedicated laboratory of experimental phonetics at the 

Collège de France in 1898. Similar laboratories soon followed elsewhere in Europe and 

around the world. 

By 1916 one estimate [4: p. 62] put the number of phonetics laboratories worldwide at 

‘something more than twenty-five...most of which are in Europe’. The author does not give a 

list, but some idea of the proliferation of laboratories can be reconstructed from the 

retrospective notes in a later survey [5]. In France alone, further early laboratories were those 

established at Grenoble in 1904, under the direction of Théodore Rosset [6], and in the same 

year at Montpellier under Maurice Grammont [7]. 

The UCL laboratory did not start until 1912—and then with only a half-time assistant and 

very modest provision. By this time the laboratory at the Kolonialinstitut in Hamburg, under 

the direction of Giulio Panconcelli-Calzia (1878–1966) was establishing a reputation as the 

foremost in Europe. DJ and a nucleus of his early staff visited Hamburg for the Congress of 

Experimental Phonetics 19–22 April 1914 [8], and probably had the chance to examine the 

extensive facilities of the laboratory at first hand. 

Published work from the UCL laboratory did not begin to appear until 1917, more than 25 

years after Rousselot’s revolutionary dissertation [2]. Overall, British efforts were certainly 

tardy, and it has been assumed that any teaching of experimental phonetics at UCL in the first 

decade of the twentieth century can only have been highly derivative [9: pp. 81–82]. 
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Nevertheless, the present paper calls attention to evidence of significant experimental 

phonetics research and expertise at UCL from about 1903. 

 

2. E. R. Edwards 
 

In the years 1903–1905, Daniel Jones was preceded as phonetics lecturer at UCL by Ernest 

Richard Edwards (1871–1947). He was a teacher of modern languages at University College 

School from 1892; the young Daniel Jones was a student at the school 1897–1900, and the 

two certainly met at that early stage. Like many modern language teachers of the day, Edwards 

developed an enthusiastic interest in phonetics, and in 1899 he joined the IPA. He studied for 

a time at the University of Marburg with Wilhelm Viëtor, and from 1899 in Paris with Paul 

Passy, who encouraged Edwards to expand a student essay on the phonetics of Japanese into a 

major research project. Accordingly, in 1901–1902 Edwards undertook an extensive field trip 

to gather data throughout Japan, and in 1903 he completed and defended his doctorate on the 

phonetics of Japanese. It was published later the same year [1]. 

Alongside conventional phonetic description and transcription with IPA symbols, the thesis 

of Edwards was novel in making use of experimental data from palatography (using artificial 

palates) and kymography. Though largely forgotten today, it created a considerable stir on its 

appearance. Not only was it the first extended phonetic study of an East Asian language in its 

colloquial form, but the blend of descriptive and experimental approaches was entirely new. 

 

 

Figure 1: Palatograms from Edwards [1] showing the articulation of Japanese [s], [ʃ] and [ç] (top 

row) compared with corresponding sounds in English and German. 

 

As an illustration of the data Edwards provides, Figure 1 shows his comparison of the 

articulation of sibilant fricatives from Japanese and English and of palatal fricatives in 

Japanese and German (p. 37), while Figure 2 shows a kymographic record of air pressure in an 

oral mouthpiece for a pair of words illustrating differences between single and geminate 

voiceless stops in Japanese (p. 29). He also states (p. 7) that a phonograph was used to settle 

difficult cases involving weak and voiceless vowels. No further details are given, but it seems 

possible that the device was used to facilitate auditory analysis by repeated or slowed-down 

replaying of certain portions of recordings. 
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Figure 2ː A kymogram from Edwards [1] illustrating a minimal contrast depending on consonant 

duration. The geminate [tt] of [nɑttɑ] exhibits both a considerably longer hold phase than the single 

[t] of [nɑtɑ] and greater airflow at release. 

 

Edwards tells us that the kymograph he used was made in Paris, and in all probability it was 

the small portable model made by Charles Verdin (see Figure 3). The kymograms published 

by Edwards have only a single channel (mouth pressure) and evidently—at least in the set-up 

used by Edwards—the mouth-pressure tambour did not respond to vocal fold vibration, 

showing instead a smoothed indication of airflow even in voiced stretches of speech. 

A paper for a non-specialist audience [10] published during Edwards’s brief period as 

phonetics lecturer at UCL gives an insight into how he set about introducing the subject of 

phonetics to beginners, and suggests that his teaching probably used the same blend of 

descriptive and experimental approaches found in his thesis. In 1905, however, he left UCL to 

become an Inspector of Schools, giving up active work in phonetics. In 1907, the vacancy 

created by his departure was filled by Daniel Jones. 

 

2. DJ’s experimental phonetics teaching, 1909–1911 
 

Though now remembered exclusively as an ‘ear-phonetician’, Daniel Jones introduced his 

own course ‘Experimental Phonetics’ which ran at UCL in the years 1909–10 and 1910–11, 

before the establishment of a laboratory. It consisted of ‘A course of eight lectures illustrated 

with apparatus and lantern slides’. Collins and Mees [9: pp. 81–82] suggest that this course 

must have been rather derivative. They assume that the lantern slides must have illustrated 

work done by others, and don’t comment at all on the ‘apparatus’ which the course description 

appears to imply. 

In fact, we can find definite clues to what some of the slides may have contained, and very 

specific indications that DJ had at least some smaller and less expensive instruments at his 

disposal several years before the establishment of the laboratory. The first edition of DJ’s 

Outline of English Phonetics [11] contains fairly extensive material on ‘experimental’ 

phonetics (the experimental material dwindles markedly in successive editions). The early 

descriptions are commonly accompanied by the names and addresses of makers and suppliers 

of equipment, and even by prices and the cost of postage. 

For example, all the successive editions of the Outline retain his description of the 

fabrication and use of artificial palates, though with modifications to suit the passage of time. 

In the first and second editions there are instructions for making one’s own palates, and the 

address in Paris of a Monsieur Montalbetti, who will make them to order (those made of gum-

stiffened paper cost only 5 francs, metal or vulcanite are more expensive). By the third edition 

(1932), M. Montalbetti has disappeared, but a footnote still informs us that ‘They can be made 

for about 10 shillings’. It seems very likely, then, that demonstrations with an artificial palate 

must have formed part of his ‘Experimental’ lectures. 
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Figure 3: Original print of a photograph used by DJ in the first edition of his Outline of English 

Phonetics (published in 1918, though largely written before WW I). The small clockwork kymograph 

is recognizable as the ‘petit inscripteur’ sold by the Parisian maker Charles Verdin. DJ is using a 

mouthpiece and a nasal olive, linked by rubber tubes to tambours of Marey pattern. The kymograph 

has a third tambour but no connection has been made to it. The smoking of the drum appears very 

uneven. Notice the pencilled instruction in German to the printer ‘Seitenbreite (= page width) 11 cm’. 

 

Late editions of the Outline also retain details of another instrument which had been 

mentioned from the beginning, a tube with an adjustable piston to demonstrate ‘the effect of a 

resonance chamber in modifying quality of tone’. Even in the final (ninth) edition (1960) we 

are told that the makers are Messers Spindler and Hoyer of Göttingen. Earlier editions give the 

price (10 marks in 1922, 25 marks in 1932). DJ would hardly name the makers or specify the 

price unless he had handled a specific instrument, and probably purchased it. Besides, Paget 

tells us [12: p. 17] that DJ owned just such a device, and describes his own experiments with 

it, which must have been carried out in the 1920s. 

Atkinson’s Mouth Measurer appears in the first and second editions of the Outline, again 

complete with the maker’s postal address and the price. The device was announced for sale in 

Le Maitre Phonétique in 1910. This was possibly a re-marketing at DJ’s instigation, since it 

had first been developed almost 15 years earlier. Interestingly, DJ was in contact with both 

Henry Sweet and Bernard MacDonald around 1909–1910, and both of them, like DJ, provide 

testimonials to the usefulness of the device which appear on the printed instruction sheet 

found with surviving examples of the device. 

Early photographs show Jones with a small clockwork kymograph (Figure 3). In numerous 

details it closely matches the ‘petit enregistreur’ sold by the French maker Charles Verdin 

[13: p. 86]. This surely implies that DJ had access to, and possibly owned, such an instrument 

before a much larger model was constructed for the UCL lab by the British firm of C. F. 
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Palmer. With a kymograph at his disposal, lantern slides prepared from original kymograms, 

or—since it was small and portable—demonstrations of the device itself, could therefore 

easily have formed part of DJ’s lectures. 

 

 

Figure 4: The cover page of the instruction leaflet which accompanied Zünd-Burguet’s experimental 

phonetics ‘outfit’ or ‘kit’ (French nécessaire). An artificial palate is visible in the open lid of the box, 

though no palatography materials were supplied with the kit and palatography is not mentioned in the 

leaflet. No other copy of the item has been located, and this example found in DJ’s personal offprint 

collection may be a rare survival. DJ probably owned the kit itself, though none of the contents have 

been found. 
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In addition, his first work on the analysis of intonation [14] indicates that already by 1907 

DJ must have had access to a good-quality gramophone. His account of Rosset’s Grenoble 

laboratory [15] includes remarks on the superiority of disc recording over the cylinders used 

by Rosset, implying that DJ had evaluated the two sound recording methods critically. 

DJ wrote in paragraph §87 of the Outline, ‘The apparatus used in elementary instrumental 

phonetics includes the artificial palate, the kymograph, the laryngoscope, the mouth measurer, 

the gramophone and other talking machines, and a number of less important instruments.’ As 

has been shown it seems likely that he would have been in a position to demonstrate most, if 

not all, of these in his classes between 1909 and 1911. The ‘less important’ instruments may 

have included his resonance tube, and the rather toy-like demonstration items [16: pp. 77–80] 

from an outfit sold by Zünd-Burguet (See Figure 4). 

As for the lantern slides, there are relatively few indications of what they might have 

included, but we need not accept the assumption made by Collins & Mees that they were 

‘obviously an attempt to make up for the lack of a proper phonetics laboratory’ [9: p. 82]. 

Undoubtedly some would have illustrated the work of others, but this is natural if the intention 

is to provide coverage of recently published research. Jones’s reading was extensive, and his 

work for Le Maitre Phonétique kept him in contact with newly published books and journals. 

In his recently rediscovered offprint collection are two copies of a seminal paper by E. A. 

Meyer [17], and in one of these DJ has modified the caption of a figure, also adding pencilled 

instructions for a photographer on how to prepare slides from the page. The resulting slides, 

showing sectional diagrams of vowels and certain consonants from state-of-the-art X-rays, 

were probably intended for the ‘Experimental’ course. Among the lantern slides actually 

surviving at UCL, some showing pages from his own work Intonation Curves could have 

been made as early as 1909 and might well have found a place in his teaching in the period 

1909–1911. 

All in all, there is no reason to suppose that DJ’s early ‘Experimental phonetics’ lectures 

were derivative and inferior. On the contrary, the indications are that the lectures may have 

combined practical demonstrations of basic concepts with accounts of the latest research 

findings, including his own—surely an excellent mixture. 

 

3. Intonation curves 
 

In 1909 DJ published a work with the full title Intonation curves: A collection of phonetic 

texts, in which intonation is marked throughout by means of curved lines on a musical 

stave [18]. It was based on the analysis of eight commercially available gramophone records. 

Three records were of English speech, three of French and two of German. 

In addition to the intonation analysis, DJ gives (1) the orthographic versions of the texts, 

(2) a ‘very detailed form of phonetic transcription’, and (3) a transcription of the ‘standard’ 

pronunciation of each language. He was thus working with an ensemble of recordings and a 

set of time-aligned representations on several levels. It is not unreasonable to suggest, 

therefore, that DJ’s 1909 material for Intonation curves constitutes an early—and possibly the 

first—spoken corpus. 

The method of analysis was to listen repeatedly to the records, lifting the needle from the 

record at successive points and noting the ‘the impression of the sound heard at the instant 

when the needle is lifted’. Pitch was assessed musically, with reference to a tuning fork as 

necessary. The resulting intonation curves are plotted on a musical staff, so as to align with 

the detailed segmental transcriptions, and divided into ‘bars’, each corresponding to one 

syllable of the text. The length of each syllable on the page is simply the width occupied by 

the corresponding section of the phonetic transcription, which is printed with normal character 
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spacing (but no word spacing), and as a result the indicated lengths of the bars have little 

correspondence with real durations. 

 

 
 

Figure 5: Part of a specimen page of the English conversation sample in Intonation curves, showing 

intonation notation aligned with the ‘detailed’ phonetic transcription. The corresponding orthographic 

and ‘standard’ phonetic versions are printed on the facing page. 

 

DJ gives full particulars of the records he used, which has made it possible to seek 

surviving copies of them and attempt a partial verification of his findings. Six of the 8 have so 

far been located and digitized. 

To convert DJ’s musical representations into fo estimates, positions of successive points on 

the curves drawn on the staff must be estimated graphically. This was accomplished by 

viewing scanned images of the printed pages in high magnification and taking measurements 

with an on-screen cursor, yielding coordinates reckoned in pixels. These were entered into a 

spreadsheet which performs a mapping to corresponding log fo values by means of a lookup 

table (calculated on the basis of standard concert pitch, with A= 440 Hz). 

Audio files were processed in SFS [19]. A fundamental frequency track was added, using 

‘fxrapt’, an implementation of the RAPT algorithm [20], which was found to give very 

satisfactory results even with these old and relatively noisy recordings. Using a script to 

sample the fo at voicing onsets and offsets and other fairly conspicuous landmarks, it is 

possible to obtain corresponding pairs of fo determinations at sampling points throughout a 

phrase, each syllable being represented by 1, 2 or 3 points which can be time-aligned 

reasonably well. 
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Figure 6: Correlation of 50 automatically-made estimates of fo with DJ’s corresponding estimates, for 

a randomly-selected sample of French consisting of 25 syllables. 

Scatterplots showing DJ’s estimates versus measured fo can then be prepared. For the example 

shown in Figure 6, the correlation is high (r2 = 0.77), indicating an excellent degree of 

agreement. The intercept of the fitted regression line is negative, tending to indicate that DJ’s 

judgements are on the high side, and thus that he probably adjusted his clockwork 

gramophone so as to play this record a little faster than the modern standard of 78 rpm. 

Analysis of the other records shows a range of small discrepancies, both positive and negative. 

This was exactly as expected, since recording rates had not been entirely standardized at this 

time [21]. 

Much of the scatter in Figure 6 is probably owing to (unavoidable) misalignment in time of 

the selected sample points. An alternative approach is to present the modern fo estimates on a 

musical staff resembling DJ’s. A further spreadsheet was devised which accepts fo values in 

Hz from a text file, and plots them on a logarithmic scale, along with constants (for the lines) 

and suitable graphic elements to complete the staff. A script was written which selectively 

stretches and compresses the time axis of the fo curve, so as to match the pseudo-time of DJ’s 

bar lengths. The resulting plots are found to align with DJ’s versions almost perfectly. 

 

 

Figure 7: Top: automatically plotted intonation curve for a randomly-selected representative phrase 

of the English Conversation passage (male speaker); below: DJ’s version. 
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Figure 7 is typical of the results. The two versions show a close agreement throughout. Notice 

for example the meticulously tracked pitch trough in the first syllable of letters, the small peak 

located in the second syllable of cashing, and how the greater part of the final rise is correctly 

placed in the second (unstressed) syllable of orders. Comparing the measured fundamental 

frequency with DJ’s notated level in a suitable steady portion (for instance, the second syllable 

of money), it appears that DJ’s judged pitch is about 4% flat—suggesting that he may have 

been listening to this particular record at approximately 75 rpm. DJ was personally acquainted 

with the speaker, Bernard P. MacDonald, so it is likely that the empirically selected rate he 

used gave values typical for the speaker. 

Hart et al. [22] accord DJ’s work on intonation ‘dubious empirical status’ and say 

‘impressionistic auditory descriptions remain difficult to interpret and may not be 

representative of other listeners’ perceptions’. But as the present analysis demonstrates, DJ’s 

judgements—though not presented in an obviously numerical form—are quantitative, precise, 

objective and verifiable. It is hard to see in what respect they fail to be ‘empirical’. On the 

contrary, Intonation curves deserves to be recognized as a classic of scientific phonetics. 

 

4. Conclusion 
 

While it is true that the establishment of a phonetics laboratory at UCL came relatively late, it 

cannot be assumed that as a result the earliest phase of teaching and research at UCL lacked 

significant experimental content. Both the young DJ and his predecessor Edwards successfully 

blended ‘taxonomic’ and ‘scientific’ approaches [23] in interesting ways, and both produced 

work of striking originality which deserves to be better known and understood.  
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