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amplified microphone current, and as its glow is of a 
highly actinic wave-length it produces a well-marked 
effect upon the film, upon which it shines through a 
fine slit. 

It remains to reconvert the photographic record into 
sound. For this purpose Dr. de Forest prefers to use 
photo-electric cells instead of selenium, mainly on 
account of their more constant zero, though it is 
difficult to see why that should be of any consequence 
in the case of intermittent light. Of the various forms 
of photo-electric cells he prefers T. W. Case's '' thalo
fide " (thallium o2'y-sulphide) cell, which has a resistance 
of from 5 to soo megohms, and works best with some 
140 volts on the electrodes. 

The moving film passes a fine slit, o·o38 mm. wide 
and 2·3 mm. long1 illuminated by a small incandescent 
lamp. The electric fluctuations produced in the 
circuit of the photo-electric cell are excessively minute 
on account of its high resistance1 but four or five stages 
of amplification suffice to enable them to operate a 
loud-speaker, and the actual volume of sound heard 
at the demonstrations showed that not much difficulty 
need be anticipated on that score. The remaining 
difficulty appears to be the distortion introduced by 

the loud-speaker. Whether that can be entirely 
eliminated remains to be seen. The rapid progress 
made in the construction of loud-speaking telephone 
receivers in recent times gives room for optimism in this 
direction. In the banjo solo (see Fig. 1) no distortion 
was perceptible, but President Coolidge's speech was 
marked by an exaggerated American accent, most of 
which must have been due to the manner of repro
duction. This fact may obtrude itself less upon an 
American audience than upon Britishers, but if it were 
to be perpetuated, the vogue of the American film in 
Englai1d Would be seriously jeopardised. 

It has often been objected that nobody wants the 
talking film ; that silent film acting is an art in itself ; 
that the film has an international appeal, which would 
be lost by introducing speech and local accent ; and 
that the art and training of even the greatest film 
'' stars " would become useless if the film were to 
throw off its mantle of silence. But the most probable 
issue is that the talking film will develop its own art 
and its own industry in its own way, and although it 
will no doubt evolve its own conventions and limita
tions, it is likely to win a permanent place among the 
amenities of civilisation. 

Obituary. 
ABBE RoussELOT. 

'"J"'HE Abbe Rousselot passed away on December 16 
last. Born in 1846 at St. Cloud (Charente), he 

was ordained in 187o and became one of the teachers 
in the Petit Seminaire de Richemont. Leaving his 
pastoral work on account of his health, he devoted 
himself to language studies under Brachet, Breal, and 
Bailly. He became convinced that" phonetics should 
take as its basis not dead texts but the living and 
speaking man." In his peregrinations from parish 
to parish he became keenly observant of the fact 
that ' ' sounds change with perfect regularity from 
one region to another " ; he came to believe that 
" phonetics could be something more and better than 
a descriptive science of spoken sounds, that it ought 
to be geographical." Noticing the differences in pro
nunciation among three generations of his own family 
living together, he got the idea of genealogical phonetics. 
This thought led to the foundation of the science of 
-experimental phonetics. 

Coming to Paris in 188o, Rousselot was initiated 
into questions of Romance linguistics by Gaston Paris 
:and Michel Breal, to the physical sciences by Branley 
.and Becquerel, to physiology by Dejerine, and to fine 
jnstrument work by Koenig. Finding it impossible 
to detect the finer details of spoken sounds by the ear, 
he complained to Gaston Paris, who said, " Only 
·mechanical registration will give you accurate know
ledge. Attempts have been made in Marcy's labora
tory. Go and see ! " 

In 1886, Rousselot devised an electric speech recorder 
·with which he made investigations of his native dialect. 
In 1889 the first course in experimental phonetics was 
given at the Institut Catholique de Paris. In 1891 
he obtained his Doctorat es Lettres before a committee 
hostile to experiments-the first doctorate in experi
mental phonetics. He was the inspirer of La Parole 
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I and later the founder and editor of the Revue de 
Phonetique (19II-1915). His great work, " Principes 
de phonetique experimentale," was finished in 19o8. 

In 1897, G. Paris and Breal succeeded in founding a 
laboratory of experimental phonetics at the College 
de France ; it was annexed to the chair of comparative 
grammar (Breal) and Rousselot was made its director. 
In opening the laboratory, Prof. Breal did not hesitate 
to declare that " the moment has arrived when one 
could no longer think of phonetics as anything else 
than experimental " ; he proclaimed that from now 
onward'' it would be necessary to collect facts instead 
of announcing a priori principles." 

In this heroic age, the Abbe and his pupils worked 
with insatiable ardour at inventing apparatus, develop
ing methods, and collecting facts. They had to face 
the opposition of the whole world of linguists, gram
marians, and philologists, but with ready pens they 
fired their bombs of explosive facts at the army of 
opinion and guesswork. 

Rousselot had several admirers and friends of the 
older generation outside France. Foremost among 
them was the linguist and phonetician, Vietor of 
Marburg, who invited Rousselot to lecture there and 
insisted on introducing experimental methods in a 
modest way. Under his auspices a phonetic cabinet 
was established with Calzia, a pupil of Rousselot, as 
chief. The speech pathologist Gutzmann developed 
an extensive laboratory on Rousselot's lines in Berlin 
in connexion with the speech clinic. Coming into 
phonetics from another side, I had the privilege of 
spending a few weeks in Rousselot's laboratory in 
the early days ; his spirit and his methods have been 
the inspiration in all I have attempted since. 

Few of Rousselot's pupils have succeeded in following 
him. The environment has usually not been favour
able, and they have seldom had the inspiration that 
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leads to self-sacrifice for an ideal. The most successful 
pupil is probably Prof. Calzia in Hamburg, who, in 
a favourable environment created by Meinhoff, has 
built up the most completely equipped laboratory of 
the present day. A favourite pupil, Prof. Chlumski, 
has now a laboratory in the University of Prag. 
His latest pupil and assistant, the Abbe Millet, 
has been · appointed to take charge of Rousselot's 
laboratory. 

In establishing experimental or laboratory phonetics, 
Rousselot's scientific influence has been decisive. In 
France, laboratory work has been begun at Grenoble 
and Montpellier. \Vork with Rousselot's methods has 
also been introduced into the Sorbonne. In Germany, 
the large laboratory at Hamburg and the pathological 
speech laboratory at Berlin are based on his methods ; 
smaller beginnings are found in other universities. 
In the United States I built up an extensive laboratory 
at Yale University, but the work was dropped after 
my departure. The demand for this work in that 
country is now pressing, but no men can be found 
who have learned the methods. In England I have 
for twelve years conducted researches on speech in 
nervous diseases, using Rousselot's graphic method, 
and I scarcely need say that in Vienna the work is 
based on Rousselot's ideas and methods. 

In one way it might be said that Rousselot just 
lived to see the realisation of his ideal as expressed 
by Prof. Breal. The adjective " experimental" need 
no longer be used ; there is no other kind of phonetic 
science. This means that in investigating living 
speech, all judgments by the ear become quite sub
ordinate to the study of registrations. But no one 
could for a moment think of any antagonism between 
the phonetics of present-day speech and the science of 
historical phonetics treating of sound change in the 
past. In fact, what experimental phoneticians have 
accomplished in their domain is a small matter in 
comparison with the magnificent work of past and 
present linguists. What Prof. Breal meant to point 
out was probably that when the historical phoneticians 
wish for explanations of the past facts of sound change, 
they must seek the sources of similar processes in living 
speech; this information can be obtained only through 
experimental phonetics. It behoves experimenters, 
however, to recognise that in this direction they have 
been able to advance only a very small way. 

Experimental work was begun by men in other 
sciences, such as Briicke, Danders, Hermann, Helmholtz 
and others-nearly all physiologists, but the unifica
tion of effort into a science was the work of Rousselot. 
He is fully entitled to be called the'' Father of Experi-
mental Phonetics." E. W. ScRIPTURE. 

SIR GUILFORD L. MOLESWORTH, K.C.I.E. 

THE death on January zr at the age of ninety-six 
of Sir Guilford Lindsey Molesworth removes one 
whose name has long been a household word among 
engineers. To few it is given to become a leader in 
his profession, but Sir Guilford Molesworth not only 
rose to distinction and became the president of the 
Institution of Civil Engineers, but he also compiled a 
standard work of reference which has been carried into 
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the remotest corners of the earth. Published first in 
r86z, his " Pocket Book of Engineering Formul.e" 
passed through no fewer than twenty-four editions 
before rgoo. A'' Molesworth " was to be found in the 
pocket of practically every engineer, and its pages have 
been thumbed in many a difficult situation, knowing 
that its contents could safely be relied on. 

Born in Southampton on May 3, r8z8, nine years 
before Queen Victoria came to the throne, Sir Guflford 
was the son of the Rev. J. E. N. Molesworth, vicar of 
Rochdale, grandson of John Molesworth the mathe
matician, and was a descendant of the first Viscount 
Molesworth, created in I7J6. He was educated at 
King's School, Canterbury, and at the College of Civil 
Engineering, Putney, and then was apprenticed to 
Fairbairn, the leading engineer of his day. He gained 
experience in railway engineering on the London and 
North-Western Railway, and London, Brighton, and 
South Coast Railway, and during the Crimean War was 
employed in Woolwich Arsenal. In r859, at the age 
of thirty-one, he went out to the East in connexion 
with the first railway in Ceylon: that from Colombo to 
Kandy. Three years later he became chief resident 
engineer of the line, and in r867 Director of Public 
Works. From Ceylon, in r87r, he passed into the 
service of the Indian Government as technical adviser 
on railways and held that position until r88g, receiving 
the honour of knighthood in r888. He had seen active 
service in Afghan and Burma, and after his retirement 
was emp!oyed in various government missions, such 
as reportmg on the Uganda Railway. He also became 
known as a writer on the decimal system, bimetallism, 
taxation, and other subjects. In 1904, at the age of 
seventy-six, he was chosen to succeed Sir William 
White, the great naval architect, as president of the 
Institution of Civil Engineers, and his address contains 
an admirable summary of the public works of India. 
Prefacing his remarks by a saying attributed to 
Macaulay to the effect that" a broken head in Cold bath 
Fields created greater excitement in England than 
three pitched battles in India," he reviewed the proo-ress 
of the irrigation works and the railways of India; and 
referred to the Indian Government as " the purest 
administration in the world." Speaking ofthe resources 
of India, he said its coal fields covered an area of 
35,ooo square miles and contained some zo,ooo million 
tons of coal. 

A man of extraordinary physical energy, when in 
Uganda in r899 Sir Guilford cycled 46 miles on the 
hottest day of the summer" without experiencing any 
fatigue," and in the early part of the War, when well 
over eighty years of age, he served as a skilled mechanic 
in one of the munition shops of Messrs. Vickers at 
Crayford. 

WE much regret to announce the death on January 
z6, at age of seventy-one years, of Sir James 
MackenziC, F.R.S., honorary physician to his Majesty 
in Scotland. Sir James will be remembered as a. 
pioneer investigator on cardiac disease, and only 
recently was awarded the Charles Mickle Prize offered 
by the University of Toronto for the best work to 
advance sound knowledge of a practical kind m 
medical art or science during the past ten years. 
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