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DIAGRAMMATIC SECTION OF THE HEAD AND CHEST.







OPINIONS OF THE PRESS ON PREVIOUS
EDITIONS.

““ It is compiled by a scientific man of the first order, whose facts and
deductions may be -accepted without a moment’s hesitation. Dr.
Mackenzie, as is well known, is the guide, philosopher, and friend of
almost the entire musical profession. . . . Golden rules might be
multiplied ad énfinitam from Dr. Mackenzie's pages, but sufficient has
been said to show that his work is as useful and readable as it is
scientifically important,”— Fimes,

““ Thought, learning, long experience, quick and constant observa-
tion, and a play of mind which keeps it free from all mere trammels
of theory—such are the qualifications which the author of this little
manual brought to the task of writing it."—S. Fames's Gazette.

** The book may be recommended as a wholesome antidote to those
new treatises which are now constantly appearing with respect to the
traming and care of the singing voice, and which, while loaded with
much scientific jargon, are hopelessly bewildering to the real voice
treiner. ' —Saturday Keview.

““ As a guide to health management, it is invaluable for singers and
speakers.”"—Church Times,

‘‘ We can confidently recommend the book to all singing students.”
— The Musical World,

_** A chapter headed ‘ Special Hygiene for Singers’ contains valuable
hints on temperance, clothing, diet, exercise and many other matters
absolutely necessary to be carefully studied by vocalists.”— 7e Musical
Times.

** Valuable hints for training the voice are given.”—Nature. I

““The book contains many practical hints, both for singers and
speakers, :11r1-:’é the whole warrk, as might be expected, shows evidence of
large experience and extensive reading.”— British Medical Journal,

““ It combines in a happy manner all the excellences of a thoroughly
correct and scientific work, with the best style of popular writing and

lucid exposition. No speaker or vocalist should neglect to add it to
his or her book-shelf."— Health.
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PREFACE TO THE FIFTH EDITION.

THE present edition is little more than a reprint of the last,
which was so quickly exhausted that the book has already been
for some time out of print. Great pressure of work in other
directions has prevented me from making a few additions which
seem desirable. I had intended to examine in some detail how
far certain complaints of Signor Manuel Garcia that I have
misrepresented his views on the registers are justified. This
question 1 am, to my regret, compelled by want of leisure to
leave untouched for the present. I hope, however, to do full
justice to the eminent maesfro’s teaching in a future edition, if
one should be called for.

September, 1887.

PREFACE TO THE FOURTH EDITION.

THE demand for this little work continues to be so great that
another edition is already called for. The alterations are confined
to a few corrections in the Index.

April, 1887,

PREFACE TO THE THIRD EDITION.

S1xX weeks after the publication of the second edition of this
volume a third was called for, so that it would not appear that
much alteration or addition was required. Nevertheless I have
thought it desirable to make a few slight changes, the principal
of which consists in placing the anatomy of the vocal organs
and the chapter on the conflicting views on the falsetto register
each in a separate appendix at the end of the volume. The
large demand for this little work has also led me to add an
index, which I trust will be found useful.

February, 1887.

PREFACE TO THE SECOND EDITION.

IN issuing a second edition of this handbook the Author can-
not refrain from expressing his gratification at the favourable
reception which it has met with from those best qualified to
judge. It is a source of legitimate pleasure to him to find his
humble efforts so favourably acknowledged by the press, and
by public and private teachers,

The present edition is substantially a reprint of the first. One
or two verbal errors have been corrected, and a few slight
additions have been made here and there, but there is no
material alteration in the text.

December, 1886,
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2 Hygiceia Victrix.

of Olympus. Nowadays the supreme importance
of hygiene is universally allowed, and the goddess of
health-preservation bids fair to take precedence of her
father, Asculapius the healer. In other words, the
sanitary engineer is abroad, and threatens to displace
the doctor. Half a century ago Carlyle complained
that the spirit of the time was mechanical : the present
age is nothing if not hygienic. The problems of
drainage and ventilation excite a livelier interest than
those of “fate, foreknowledge, freedom absolute”;
the true evangel is looked for by many in a proper
disposal of sewage; the inventor of an improved
trap is more venerated than the discoverer of a new
planet. Questions relating to ladies’ under-clothing are
discussed from the standpoint of advanced physiology,
and even the tyrant Fashion is defied by some fair
sanitarians who have taken the “divided skirt” as
their oriflamme. 1t is not only the health of the body
as a whole that is cared for, but the well-being of
each and every one of its component parts is
zealously studied. ILearned professors have not dis-
dained to place the results of painstaking anatomical
researches at the service of shoemakers, whilst the
skin, the hair, the eye, the teeth, have each been made
the text for the conveyance of much good advice by
philanthropic men of science. The voice has received
its fair share of attention in this outburst of hygienic
enthusiasm ; within the last few years doctors and
singing-masters scem to have been smitten with an
overmastering desire to impart their “own gained







4 Basis of Vecal Hygiene.

to the eye or impairment of its power may be pre-
vented, but also how the organ may be maintained in
a state of functional perfection. Hygiene as applied
to the vocal apparatus, therefore, must include a con-
sideration of the best methods of developing its powers
to the highest pitch as well as protecting it froth injury
ordecay. /e right use of the voice is the chuef factor in
the maintenance of its quality. Many persons suppose
that this * comes by nature,” as Dogberry thought of
reading and writing, but so far from this being the
case, it has by the bulk of mankind to be acquired
by laborious effort with the help of skilful training.
As the health of the voice depends largely on its
proper education, this must form the ground-work of
every system of vocal hygiene. The subject there-
fore naturally divides itself into two parts: first, the
training and formation of the voice ; secondly, the care
of the voice when formed. In addition to this the
relation of the vocal organs to the general economy
must be understood by all who use the voice, and
especially by those who undertake to train it. Singers
and speakers are not only artists but also in a certain
degree athletes, their work consisting essentially in
well-ordered muscular movements. A man may be
trained for a foot-race or a boxing-match by methods
which, while calculated to develop the special qualities
required for the performarnce of the feat, may be
simply disastrous to the health of the body as a
whole. In like manner an unintelligent teacher may
seek to develop the voice at the expense of its













S The Voice produced in the Larynx.

below it, viz. the thorax or chest. These and their
mode of action are briefly described in Appendix I,
P, T7IL.

The physiology of the vocal organsisa very difficult
subject in itself, and its obscurity has been deepened to
almost Cimmerian darkness by the dust and smoke of
angry controversy. The sober scientist has shown a
remarkable alacrity to rage and imagine vain things ;
and questions as minute as the zo/a of theology have
given rise to terrible heart-burnings among learned
professors both of medicine and music—a scientific
mixture which has shown an unfortunate proclivity
to become incandescent on the slightest provocation.
I shall endeavour to walk over the smouldering ashes
of these disputes without stirring them up into flame,
and shall, thercfore, as far as possible avoid questions
of mere theory, and confine myself to matters of fact,

It cannot be too clearly understood at the outset
that the voice is generated solely in the larynzx. 1t
is necessary to insist on this elementary fact with
some emphasis, so much confusion having been caused
by fanciful expressions like “ head voice” and “ chest
voice.” Philosophers are never tired of warning us
not to mistake names for things, but it is an error to
which we are all liable, and none more so than these
estimable persons themselves. The present is a
typical example of the danger alluded to.

The originators of the terms “head voice,” &c.,
no doubt applied them with subjective accuracy, ze.
the name expressed the fact as they conceived it.



Confusion of Terms. 9

But just as “the evil that men do lives after them,”
misleading terminology continues to work havoc in
the minds of learners long after its falschood has
been recognised by teachers, who, however, adhere to
it from a mistaken notion of its practical usefulness.
It is no exaggeration to say that most of the con-
fusion in which the whole subject of voice-production
is still involved is caused by the use of terms either
wrong in themselves or wrongly applied. The larynx
is the organ of voice just as the eye is the organ of
sight, or the ear of hearing. Every one would laugh
at a man who should pretend to smell with his lips or
see with his fingers ; yet such claims are not one whit
more absurd than those of singers who profess to
fetch their voice from the back of the head, the roof
of the mouth, the bottom of the chest, or anywhere
else that their misinterpreted sensations lead them
to fancy. As a dasso profondo is sometimes figura-
tively said to “sing out of his boots,” we may perhaps
be grateful that there is no voce di piede among the
acknowledged registers.

Before describing what takes place in the larynx
whilst the voice is being produced, it will be well to
give the reader some idea of how the knowledge which
we have on the subject is obtained. Until a short
time ago the notions of scientific men as to the work-
ing of the organ of voice were derived either from
experiments made on the human body after death,
or on living animals, or from more or less probable

conjectures founded on the analogy of musical



10 The Laryngoscope.

instruments of different kinds. Now, however, the
inside of the larynx can be seen whilst the parts are
at work, and the various movements watched and
studied at leisure. The apparatus by which we are
enabled to do this is known as the laryngoscope.!
This little instrument consists essentially of a
small mirror fixed at a somewhat obtuse angle to the
end of a slender shank. It is introduced into the
mouth, and placed in such a position that the deeper
parts of the throat are reflected on its surface where
the image can be seen by the observer. The light
may fall on the mirror directly from the sun, but as
the operator's head is apt to intercept the rays, it is
useful to have a second larger mirror on which they
may be caught and reflected into the patient’s throat
in the way familiar enough to mischievous school-

1 The laryngoscope seems a simple thing, but, like every other
improvement, it took a long time to discover, and, as need hardly
be added, had to overcome much indifference and scepticism be-
fore it was accepted. Then came the usual fierce jealousies as
to priority, &c. Like most really valuable additions to medical
science, the invention came from an outsider, and this no doubt
at first hindered the recognition of itsimportance. Attempts had
been made to see the larynx by Bozzini of Frankfort in the early
years of the present century, and after him by Senn of Geneva
(1827), Babington of London (1829), Bennati of Paris (1832),
Baumés of Lyons (1838), Liston of London (1840), Warden of
Edinburgh (1844), and Avery of London (1844). A full account of
the instruments devised by these various workers may be found
in my little work on the Use of the Laryngoscope, 3rd edition,
1871 (Longmans). In 1855 the problem was at last solved by
Professor Manuel Garcia, the celebrated maestro, who succeeded
in seeing his own larynx and watching its movements in respira-
tion, in the formation of vowels, and in singing. Since his results







12 How not to use the Laryngoscope.

of the uvula, ze. its point of attachment to the soft
palatc. The operator next draws forward the
patient’s tongue with his left hand, whilst with his
richt he introduces the small or “laryngeal” mirror,
which should be slightly warmed beforehand that it
may not be dimmed by the moisture of the breath.
It should be lightly held by the handle like a pen,
and passed inwards, with the reflecting surface down-
ward, care being taken not to touch either the tongue
or the roof of the mouth. When the mirror is seen
to be in contact with the upper part of the uvula, it
should be made to push the soft palate very gently
backwards and a little upwards, when the image of the
larynx will appear on the surface. The tendency of
beginners is to thrust the instrument acainst the back
of the throat, a manceuvre which, even if it does not act
as an immediate emetic, is sure to bring the attempted
examination to an abrupt conclusion. The tongue
also is apt to fare badly in the grasp of the “ prentice
hand,” being either squeezed too tightly, or dragged
too roughly out of the mouth, or pulled forcibly
down so that its under surface is wounded by the
lower teeth. The tip of the organ should be lightly
held in a small cloth between the thumb and the
forefinger, the latter supporting it below so as to
protect it from the teeth. The object of pulling the
tongue forward is twofold : first, to keep it steady
and prevent its obstructing the view; and secondly
to draw the epiglottis slightly upwards and forwards
so that the interior of the larynx can be more easily




What is seen with the Laryngoscope. 13

seen. For purely physiological purposes, however,
where it is important to see the parts as much as
possible in a state of nature, it is better to make the
examination, when practicable, without drawing out
the tongue. This unluckily is feasible only in a
comparatively small proportion of cases.

On looking into the throat with the laryngoscope
the first thing that meets the eye is usually the
epiglottis, differing in size and shape in individuals
just as much as the nose or any other feature. It
is generally curved somewhat upwards and forwards,
and thus presents its under surface to the observer.
Passing backwards from either edge of the epiglottis
are two thin red folds, composed of mucous mem-
brane and a few muscular fibres; these help to form
the upper rim of the larynx. Behind, they can be seen
to join the arytenoid cartilages, the somewhat rounded
outline of which, together with the little pea-like
cartilages of Santorini and Wrisberg connected with
them, can be distinctly seen bulging out at the back.
Within the circumference of the outlet, but at a
lower level, two pale-red, smooth ledges are visible
running from before backwards, and joining the lower
part of the arytenoid cartilages. These are the ven-
tricular bands; each of them overhangs a cavity
(ventricle of the larynx), of which it forms the upper
border. The mouth of the cavity cannot, however,
be distinctly seen without slanting the mirror to one
side. Deep in the interior of the larynx (ze. in the
centre of the image), when it is in a state of repose,



14 Upper View of the Vocal Cords.

-

the white glistening vocal cords can be seen running
in the same direction as the ventricular bands, but
nearer the middle line. Sometimes they are not seen
until the act of phonation is performed, when each
seems to shoot out from under the corresponding
ventricular band. The aperture between the vocal
cords is wider bzhind than in front, and forms, as
already said, a triangular space (see Fig. 1), the apex
of which is at the anterior part where the vocal cords
join each other, whilst the base is behind, between the
arytenoid cartilages. If the breath is drawn in, as in

FiG. 1.—THE GLoTTIis. (SEEN FROM ABOVE DURING THE Emission oF A Low
Cuest NotEe)

quiet inspiration, the cords are seen to move a little
way apart from each other, and the base of the
triangle widens out. If a decp breath is taken, the
cords separate still more, and in forced or gasping
inspiration they are drawn still more widely apart,
affording a glimpse of the inside of the windpipe,
which in certain cases can be distinctly seen down
to the point where it divides into the tubes which go to
the lungs. If now the person examined sounds a high
note, the hinder part of the glottic orifice, which lies
between the inner surfaces of the two arytenoid cartil-







16 Interpretation of Laryngoscoptc ITmage.

In studying the laryngoscopic image it must
be borne in mind that it is vertical, the parts -
nearest the mirror appearing highest, and those
farthest away occupying the lowest place. The
epiglottis, therefore, is seen at the top, and the
hinder part of the larynx at the bottom, the vocal
cords being visible between the two, and appearing
to run upwards to their point of junction below the
epiglottis. It must be remembered, too, that the
image is reversed as regards the spectator, that is to
say, the part which seems most distant from him is in
reality nearest, and wice wversd, and the cord which
corresponds with his right side is the left cord of
the person observed, and so on. These complications
make laryngoscopy a difficult art to those who have
not a practical familiarity with the parts as they are
in themselves ; no amount of book lore and study of
anatomical plates! will enable a man to read the
writing on the little mirror aright unless it has been
supplemented and corrected by the careful examina-
tion of an exsected larynx. The difference between
the two mental conditions may be compared to that
between the knowledge of a district acquired from
the study of a railway map and that gained by
making an actual survey of the ground.

Laryngoscopic examination is easier in some

! Itis still more impossible to acquire more than a very hazy
notion of the structure or appearance of the larynx from plates

alone, in which it is impossible to represent the difference of
level of the various parts.




Value of the Laryngoscope. 17

persons than in others, and the student should know
something of the difficulties that may beset his path.
Irritability of the throat is the most common obstacle,
the contact of the mirror with the delicate lining
membrane causing such distress that the operation
cannot be borne. In other persons the tongue arches
itself like the back of an angry cat and hides the
mirror from view. In others again the epiglottis is
doubled over the larynx in such a way that only a
small portion of the interior can be seen,

Although the laryngoscope is invaluable in the recog-
nition and treatment of diseases which before could
only be guessed at and let alone, it is surprising how
little it has up to the present time added to our know-
ledge of the p/liysiology of the larynx. Indeed, with the
exception of certain points relating to the “ falsetto ”
register, the laryngoscope can scarcely be said to
have thrown any new light on the mechanism of the
voice. This will no doubt be a “hard saying” to
many vocalists who look upon the little mirror as a
sort of magic glass in which the whole secret of
Nature's workmanship is made visible to the eye.
A very slight acquaintance with laryngoscopic litera-
ture, however, is sufficient to disabuse the mind of any
such notion, In speculative subjects one is prepared
for any amount of disagreement, but in matters of
physical observation a person of even the least
sanguine temper might look for a certain degree of
uniformity in the results. Instead of this, however,

we find B upon the direct evidence of his laryngoscope
g



18 Difficulties of Laryngoscopy.

flatly contradicting the statements of A, an equally
competent observer, whilst € again differs from both,
No such discrepancy is found in laryngoscopic studies
of disease; the differences as regards the voice must
therefore arise from some special cause. The fact is
that much greater skill is required for the examination
of the larynx in the act of singing than for ordinary
medical purposes, for which in most cases a mere
cglimpse of the parts is all that is required. Such
lightning glances, however, are of little use in
elucidating the mysteries of voice-production. The
whole of the larynx must lie open to the view; every
nook and cranny of its interior must be explored ; the
most minute change in the relative position of its
parts, the least quiver, so to speak, of its muscles
must be noted, and all this has to be done for a
considerable period of time continuously. It is clear
that not only must the observer have a degree of
skill altogether beyond the average, but he must be
provided with a fairly tolerant subject. His observa-
tions must therefore be confined to a comparatively
small number of cases, a limitation which must to
some extent detract from the value of his results,
As a matter of fact hitherto nearly every worker
in this field has made his own larynx the principal,
if not the sole, object of his attention; the con-
clusions arrived at under such circumstances can be
accepted as valid only for the particular case, The
discrepancy between the results in different individuals

is perhaps to be explained on that ground, Moreover,







20 Photography of the Larynx.

——

other developments of laryngoscopy, but with such
indifferent success that he did not feel encouraged
to persevere. In 1882 Dr. French and Mr. Brainerd,
of Brooklyn, U. S, exhibited to the American Laryn-
cological Association the results of some experiments
in the same direction, and soon afterwards Messrs.
Browne and Behnke of London published some photo-
graphic views of the interior of the larynx during the
production of certain notes. In August, 1884, Dr.
French presented to the International Medical Con-
gress at Copenhagen a series of photographs of the
larynx of a comparatively high degree of excellence,
and the problem may now be considered solved. It is
questionable, however, whether the practical outcome
of such persevering efforts is at all commensurate
with the time and trouble which they must have cost.
My own feeling in looking at these photographs is
more one of admiration of the ingenuity and resource
displayed in overcoming a great difficulty, than of
edification by the actual results. No obscure point
in the mechanism of the voice has been elucidated by
the camera, whilst for purposes of instruction the
views of the larynx obtained thereby are less valuable,
because less clear, than ordinary drawings.

In examining the larynx of a bass or barytone in
the act of singing low notes (when the vibrations are
comparatively slow), the vocal cords, and often the
arytenoid cartilages can be seen to quiver, the
appearance being primarily caused by the wvibration
of the substance of the cords, which is the essential













24 The Vocal Reeds.

—

stretched between their fixed points of attachment
before they can be made to vibrate. This is effected
by the action of the various muscles acting on the
cords; and the degree of tension can be altered and
the vibrating element lengthened or shortened at will,
so that one cord serves the purpose of many reeds of
different sizes, a triumph of economy of material
combined with perfection of mechanism to which
there is nothing comparable in any musical instru-
ment ‘“made with hands.” As there are two vocal
cords, it is obvious that the membranous reed in the
human larynx is double ; in the act of sounding the
voice, however, when the cords come together, it is
practically a single membrane, with a narrow slit in the
centre, stretched from before backwards over the top of
the windpipe. An eminent man of science has said that
the human eye is so defective as an optical instrument
that he would return it to any artificer who sent him so
poor a piece of work. I am not aware, however, that
this superior person has yet found much evidence
of bungling in the larynx, though I have no doubt
that, like Alfonso the Wise, if consulted he might
have been able to suggest improvements. However
that may be, we must be content with the instrument
as it is, and even philosophers must allow that the
tiny chink with moveable edges can discourse most
elecquent music, beyond the power of human inventors
to rival.

The timbre of the voice is that peculiarity of sound
which enables a listener to identify a friend by his

[ S——
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28 Compass of the Voice.

a variety of modulation,! approximating to the re-
citative of the operatic stage. Speech and song,
therefore, are as it were the opposite poles of vocal
utterance, the interval between them being filled up
by declamation and recitative. The impassioned
speech of the ancients was, as Cicero tells us, a
cantus obscurtor, and we read of orators, whose voice
was apt to run away with them, taking the precau-
tion of having some one at hand to give them the
proper note every now and then with a flute. The
difference in most cases between singers and those
who have “ no voice” is really a defect of ¢ar on the
part of the latter, who are naturally unable to imitate
sounds, that is, reproduce gradations of pitch, which,
as a matter of fact, they either do not hear at all, or
only imperfectly.

The average compass of the human voice is from
two to two and a half octaves; a range of three
octaves is exceptional, whilst one of four is almost
phenomenal. The limits of strength of the voice have
not so far as I know been accurately determined :
it is obvious that they must depend on circumstances
of an almost infinitely variable nature.

The singing voice may begin as early as the age
of three; many children can be taught to sing little
airs when they are between three and four years old.

! Every one who has heard Welsh people talk must have been
struck by this. The ordinary speech, too, of the inhabitants
of Inverness could no doubt easily be taken down in musical
notation by any one with a practised ear.







30 Decay of the Singing Voice.

and volume, and often also something in tone, till in
extreme old age it becomes shrill and quavering.

“ His big manly voice
Turning again towards childish treble, pipes
And whistles in his sound.”?

In women there is also loss of resonance and
flexibility in advanced age, though the change is
often scarcely noticeable in ordinary conversation.

It must have been known empirically ever since
singing was first cultivated as an art that there are
certain points in the ascending scale which it is difficult
or impossible for the voice to get beyond without in
some way changing the manner of production. The
number of these “breaks,” as well as the gamut-level
at which they occur, varies in individual cases; in
nearly all, however, there is one fundamental division
between the lower and upper parts of the voice. This
is found in most voices at some point which varies in
different persons. In other words, at a variable point
in the musical scale, there is, as it were, a gulf
fixed ; on one side of this (the lower) is a series of
notes which are produced in a way giving rise to certain
sensations ; on the other (the higher) is another series,

1 Of course there are exceptional organisations in which the
voice retains its freshness and agility even in advanced age,
Rubini and Lablache were in “full song?” at the age of sixty-
two, and Sims Reeves can still produce notes which many
a singer in his prime would be glad to possess. Mr. Tom
Holmes can yet claim the title of “ Champion Tenor” at a
period of life considerably beyond the Biblical limit. I may
mention, as showing that the retention of the vocal ‘puwe.r
depends largely on the general organisation, that this gentleman
won a cycle race, when he was seventy-six years old, against a
most skilful performer in the prime of life.







32 Definition of the Registers.

_

producible by a particular adjustment of the vocal cords.
Strictly speaking, there is a different “register,” z.e.
a certain appropriate condition of the laryngeal orifice
for every note, but the actual mechanical principle
involved is but twofold. Essentially, then, there are
two registers, viz. one (chest) in which the pitch is
raised by means of increasing tension and lengthen-
ing! of the cords as the voice sings upwards ; the
other (head) in which a similar result is brought
about by gradual shorteming of the vibrating reed,
which is still tense, though less so than in the chest
register. If, therefore, a new nomenclature is thought
necessary to replace the old, the terms “long-reed ”
and “short-reed ” registers would serve well enough
to express the two fundamental differences of
mechanism in voice-production.? Subtle intellects
and delicate ears may

“ distinguish and divide
An inch twixt south and south-west side,”

and quarrel like Hotspur and Glendower as to the
limits of the two registers and the apportionment of
a given tone to one or the other? It is certain that,

1 The actual elongation is very slight, not more than a line
or =o.

* The division of “higher” and “lower” used by Mandl and by
some of the present teachers of singing in France is objection-
able, as many notes can be sung equally well in both registers.

# One can scarcely fail to be struck by the fact that whilst
nearly all scientific observers, such as Miiller, Mandl, Battaille,
Vacher, Koch, Meyer, Gouguenheim, and Lermoyez, are content
with a twofold division of the voice, musicians (Garcia, Madame
Seiler, Behnke), affect the more complicated arrangement of five







34 How the Reed is Shortened.

strength of blast remaining the same, and conversely
increase of blowing-power alone will heighten pitch,
the tension remaining the same. There are limits,
of course, beyond which neither the tension nor the
air-blast can be increased. The difficulty is met by
shortening the cords, ze. providing a shorter reed,
whereby, 2ps0 facto, pitch is raised, and can be height-
ened still more with less expenditure of wind-power.
In putting forward this view I make no claim to
originality. The reed theory of the voice has been
almost universally accepted for many years. Since
Magendie! propounded it, DMiiller's experiments
have established its truth. The former physi-
ologist even went so far as to say, that, in dogs at
least, as the tones become higher in pitch the reed is
gradually shortened.? The only novelty which I
have ventured to put forward is that the essential
factor in chest production is the long reed, whilst
the essential factor in the head delivery is the short
reed. I do not wish this theory to be considered
a master-key which will unlock every mysterious
recess of the subject. I merely offer it as what
may be called the solid residue after the wvarious
theories have been submitted to the flame of criticism,
and their gaseous elements (which are largely in
excess) dissipated.

L Précis Elémentaire de Physiologie, 3rd edition, Paris, 1833,
t i p. 292 ef seg.

* 1t is curious that in dogs the shortening of the reed takes

place progressively from the front backwards.—Magendie, op. cit.
p. 302.

T



The Author's Observations. 35

On looking into the larynx during singing, the
position of the vocal reed, ze. the two vocal cords
acting together, can be seen, and the form and size of
the orifice through which air passes upwards can also
be observed. The difficulties in the way of an
adequate examination are so great that to obtain a
complete view of the whole process a very large
number of singers must be examined. Thus in
order to study the working of the wvocal cords
throughout the entire scale in fifty persons, I found
it necessary to examine between three and four
hundred singers. It has been judiciously observed
that in order to study the action of the vocal cords
in singing, a large number of practised vocalists
should be examined by an expert laryngoscopist.!
Concurring in this view I have looked only at the
throats of persons gifted with fine voices. My
cases include a great many of the best singers of the
day ; of the fifty, forty-two were trained, whilst eight
were natural singers : I have not included any “ non-
singers,” for, as already said, I did not consider they
would be of any use for the purpose in view. Before
describing my own observations, I must remind the
reader who is not familiar with anatomical details, first,
that the space between the vocal cords is called the
glottis or glottic chink (see Figs. 4 and 5 o¢ and
og'); secondly, that vocal sounds are produced by
the vibration of the free edges or lips of the

! Gordon Holmes: Vocal Phlysiology and Hygiene, 2nd
edition, p. 118, footnote.
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38 Action of the Vocal Cords.
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—4H and not infrequently to E%————

Beyond this note, closure of the cartilaginous portion
of the glottis takes place. Sometimes, on the other
hand, the whole glottis is open throughout. Secondly,
that in barytone voices the whole glottis is often

open to ﬁ%g; and occasionally to EEEE
. i
I

Beyond this note the cartilaginous portion of the
glottis is closed, except in the rare cases in which the
entire glottis remains open throughout. Thirdly, that in
the bass voice the whole glottis is sometimes open to

Ay Beyond this point the -cartilaginous

B g

glottis is gradually closed, except in the few instances
in which the whole glottis remains open. Fourthly,
that in sopranos and mezzo-sopranos the whole glottis

is sometimes open to ﬁ ——"F-"i-—H often to :—___l]

u —— |

beyond which the cartilaginous glottis is usually
closed. The glottis is sometimes closed through-
out the scale, and in one case it was open throughout.
Fifthly, that in contralto voices the whole glottis is

Beyond this the carti-

often open to L_ ——
Go=






40 Mechanism of Falsetto Voice.

that some air passes up through the hinder portion
during singing even when apparent closure has taken
place. There is another kind of closure, however,
which is much more significant, and that is “stop-
closure.” By this term I understand a condition of
the glottis in which its membranous lips are not
simply in contact, but pressed together so tightly
for a greater or less portion of their length as to
prevent each other from vibrating at that part. This
1s done either by the edge of one lip overlapping
that of the other, or ‘by both cords being forced
against each other in such a way as to turn their
edges upwards. This mechanism is brought into use
whenever the head-notes are employed by women or
the falsetto by men. In this condition the back part
of the interval between the vocal cords themselves
is not merely closed but the two cords are tightly
pressed against each sother for a certain length ;
in the portion where they “jam” in this way all
vibration is stopped, and thus the long reed is con-
verted into a short reed. Sometimes the vocal
cords are also pressed together anteriorly. This
latter condition has been looked upon by many
observers as the usual one, but I have found simple
posterior stop-closure the most common. Whether
the stop action occurs only behind, or both tehind
and in front, the elliptical opening between the lips
of the glottis invariably becomes progressively shorter
(from behind forwards)! as the voice rises. In only

1 See footnote 2, p. 34.

T

TR— SN T






42 The Registers in Different Singers.

and Madame Valleria! On the other hand, contralto
singers sing their high notes almost invariably in the
head register (or short reed) : this mechanism of the
high notes is shown in the case of Madame Patey and
several other fine contralto singers in Fig. 10. Mezzo-
sopranos also generally make use of both the long and
short reed. Most tenors use both reeds, five-sixths of
the notes being sung with the long reed, the remainder
with the short reed, but a few confine themselves en-
tirely to the long reed. On the other hand, one of
the most charming ballad singers of the day employs
the short reed in the production of the upper three-
fourths of his voice. Barytones whilst keeping within
their proper compass use the long reed, and bass
singers confine themselves entirely to this mech-
anism. The finest alto singers amongst men spring
from bass or barytone singers who use the falsetto or
short reed, but the exc/usive use of the falsetto by
these singers ultimately destroys the natural register
or long reed. If both registers are constantly ex-
ercised no harm is done. Mr. Corney Grain is able
to sing two octaves with the long reed, and one
higher one with the short reed, 7. in falsetto, and it is
difficult to tell which register is the finer.

That the falsetto is really an artificial mode o1

' Mancini (Pensieri e riflessiont pratiche sopra il canto ficurato,
Vienna, 1774. p. 43) says that in certain rare instances there is
only one register—the “‘ chest "—throughout the whole compass
of the voice :—* 5i da anche qualche raro esempio che qualche-
duno riceve dalla natura il singolarissimo dono di poter eseguir
tutto colla sola voce di petto.”






44 Obyections to the Common Theory of the Falsetio.

which is experienced in passing from the long to the
short reed is probably due to this cause and also in some
measure to the increase in the size of the opening
between the vocal cords, freer exit of air being thus
permitted. As regards the theory of marginal vibra-
tion, it may be remarked that it owes its origin to a
single experiment of Lehfeldt (see Appendix IL, p. 197)
in which, while blowing air up the trachea, he produced
in an exsected larynx a sound somewhat resembling
that of the flageolet. On looking at the vocal cordswith
a magnifying glass, he thought that the margins and
not the whole substance of the vocal cords vibrated.
Accepted by Miiller, this theory has come to be
regarded as almost an ultimate fact in the physiology
of voice-production. All, however, that is seen with
the laryngoscope is that in the head and falsetto
registers there is an elliptical opening between the
vocal cords near their anterior commissure.

Although Lehfeldt could recognise the limitation
of the vibrations in an exsected larynx entirely under
his control only with the aid of a lens, many laryngo-
scopists have gone so far as to say that they have
been able to see these vibrations in the laryngeal
mirror. It is difficult, however, to imagine that such
limited movements could be visible to the naked
eye at a distance of twelve inches (the nearest point
at which it is possible to obtain a good view of the
larynx) when it is remembered that the parts of
which the vibrations are said to be seen do not exceed
half an inch in length and a sixteenth of an inch in







46 How Vibration is Checked.

e

theory, it is, as Holmes points out, difficult if not
impossible to establish by direct observation, as the
parts cannot be looked at obliquely enough to de-
termine whether there is actual contact of the
ventricular bands with the cords. Though I have
often tried to see the action, I have never suc-
ceeded. Nevertheless it is right to state that
MM. Gouguenheim and Lermoyez say they have
seen it in one case, a bass singer in the act of
using the falsetto register! Madame Seiler thinks
that the anterior closure of the vocal cords is often
facilitated by the presence of minute pieces of cartilage
in the substance of the cord in this situation. She
suggests that these may be more often present in the
female than in the male larynx, and as, from its
larger size, the latter is generally made use of for
dissection, they may have thus been overlooked by
anatomists. Madame Seiler states that her observa-
tions are supported by the description in Wilson’s
Anatomy, but, as far as I have been able to ascertain,
the small cartilages referred to in that text-book
are situated between the cartilages of Wrisberg
and Santorini.  Dr. Elsberg, however, appears to
have met with cartilages corresponding to those
described by Madame Seciler. I have seen with the
laryngoscope four cases in which small white specks
were present in the anterior part of the vocal cords,
They did not cause any projection, and may have been
of cartilaginous structure, but in every one of these

' Plysiologie de la Voix et du Chant, Paris, 1883, p. 142.
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48 Action of Uwvula in Falselto.

is believed by others to take place in the pharynx
(see Appendix L. p. 187), the walls of which, asalready
said, are muscular, and Mills attributes to this cause
the sense of fatigue in that region which is often
experienced in production of the head voice.!

MM. Gouguenheim and Lermoyez? attach much
importance to the fact that in the falsetto register
the soft palate is forcibly drawn back and upwards
so as entirely to prevent the passage of air through
the nose. Experimental proof of this is, according
to them, afforded by the fact that if the vowel ¢ (pro-
nounced like our English @ as in fa#e) be uttered in a
chest tone whilst the nostrils are compressed it has
a distinctly nasal character, whereas if sounded in the
head register, under the same conditions, the nasal
twang is absent, whence it may be inferred that in
the latter case the whole of the air-current passes
through the mouth.

There are other movements which take place in
the head register, and which also occur, though to a
much more limited extent, in the high notes of the
chest voice. Thus, as the soft palate rises more and
more, traction is necessarily made on its “ pillars” (see
Appendix I. p. 190), which are attached to the sides
of the throat near the back of the tongue. Now
these ridges or pillars are in reality bundles of
muscular fibres, one of which (the anterior) is
attached to the tongue, whilst the other is directly
connected with the upper cartilage (thyroid) of the

L. Log oot 1, 15% YO8 o b 155






50 Movements of the Trachea.

the interval between their borders in front (crico-
thyroid space, see Fig. 15). This latter movement
in no way affects the position of the larynx as
a whole, but only the condition of the vocal cords
in respect of antero-posterior tension. Approxima-
tion of the cartilages stretches, whilst separation
of them relaxes, the vocal cords. Accordingly we
find that at the lowest part of the chest register the
interval is at its widest, whereas in the upper the gap
entirely disappears, as can easily be verified by the
singer’s own finger.

It is probable that the two wings (see Appendix
I. p. 177) of the thyroid are drawn apart to some
extent in the lower notes and pressed together in
the upper. A vertical notch extends some way
down in front between these wings, and this feature
is much more pronounced in men than in women.
It is obvious that this formation must make the
two sides of the cartilage more moveable, 7z.e. that
owing to its presence they can be pulled further apart.
Teleologists would say that this fact shows the pur-
pose of the notch, the male voice requiring a wider
glottis for its deep full tones than the shriller female.

With respect to the parts below the glottis, the
trachea rises to a slight extent out of the chest as the
voice goes upwards. This, however, has probably
little or no effect either on the pitch or quality of the
note, but is merely the mechanical result of increased
breath-power, the larynx being in fact blown upwards
by the air-current, and pulling the wind-pipe up with






52 Fallacies of Analogy.

the true cause of which is visibly somewhere else.
It is often almost impossible to convince a person
that a bone or other foreign substance which may
have stuck in his throat has been removed even when
he is shown the corpus delicti. Sensation, however,
is a useful witness in confirming the results arrived
at in other ways, and it can always be relied on when
it tells whether an action causes strain or not. The
conclusions reached as to the voice by reasoning
from analogy have already been incidentally touched
on in speaking of the musical instruments to which it
has been compared. Analogy serves very well for
illustration, but is always an unsafe foundation on
which to rest a theory. With the exception of the
drum and the triangle there is scarcely an instrument
which has not been found to present a striking re-
semblance to the human organ of voice. It has so
far also escaped being compared to the bagpipe,

but the ventricles offer too tempting a likeness to

the “drone” for the similarity to remain long
unperceived! The beginning of wisdom in studying
the voice is to clear the mind of all pre-conceived
ideas as to its resemblance to this or that instrument,
and study it by itself in the light of anatomical and
physical science. It cannot be too strongly affirmed
that the human larynx is an instrument absolutely
sui generis. There can be no doubt that the per-
verse ingenuity of analogical fancy in this matter
has had a retarding influence on our knowledge of
voice-production,
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Necessity for Instruction. 55

invented of malice aforethought by musical teachers,
and varying according to individual taste or whim.
They are rational laws founded on the observation of
natural processes, and drawn from the practice of the
best singers, just as the rules of grammar are the
generalised formula of the purest speech. They are
not by any means intended to *“correct” Nature or
bring her ways into conformity with fantastic stand-
ards existing in the minds of crotchety maestri, and
cherished by them as if they were the very “ arche-
typal ideas” of the Divine Intelligence. With every
allowance for the hyperbolical forms in which the
artistic temperament finds its natural expression, the
boast heard on the lips of some singing-masters that
they can ¢reate a voice is as absurd as it is arrogant.
Does the trainer put fleetness into the legs of the
racehorse, or give strength to the arm of the pugilist ?
The function of the teacher is important enough with-
out any such ridiculous pretensions, for without him
the natural endowment would fall short of its proper
measure of achievement. Untrained talent is like
learning unquickened by wine, according to Falstaff,
““a mere hoard of gold kept by a devil till sack sets it
in act and use.” Singers indeed there are who trust
to natural faculty alone, and deem themselves above
rules, as a certain emperor declared himself to be
supra grammaticam. Many persons are apt to be
misled into a thoughtless admiration of untutored
geniuses by a preference which they fancy themselves
to have for “nature” as compared with “art.” DBut



56 Test of a Singing Master.

true art is in this case perfected nature, and the sup-
posed antithesis is altogether imaginary. However
richly gifted by nature a singer may be, he must be
taught how to put forth his powers to the best pur-
pose, and how to husband them that they may not
fall into premature decay. In fact, the better the
voice the more need there is for its being trained to
its full degree of excellence that its artistic destiny
may be fulfilled and the world may not be made
poorer by its untimely loss.

It is most desirable that the voice should as far
as possible be properly trained from the very first
so that at any rate there may be nothing to unlearn.
Afterwards, when the real education commences, it
is of the utmost importance to have a thoroughly
good teacher. But how, it may be asked, in such
a crowd of pretenders are competent instructors to
be distinguished from quacks? 1 answer (not to
speak it profanely), “By their fruits ye shall know
them.” As a doctor is judged by the proportion of
cures which he effects, and an advocate by the number
of rogues he saves from hanging, the ability of a
singing-master is measured by the excellence of his
pupils. Do they sing well ? and do their voices last ?
This practical test is the only sure criterion, and it is
not an unfair one, if applied with proper discrimina-
tion. That is to say, the aggregate results ought to
be taken into account, not merely stray cases here
and there of exceptional merit or the reverse. It

would be nothing to the purpose for an unsuccessful







£8 Poor Rewards of Teachers.

master must at least be able to sing well enough to
exemplify his own precepts, and show his pupils Zow
to produce the voice and how noz. He need not, how-
ever, be a brilliant performer ; indeed, I believe several
of the most successful voice-trainers of the day have
themselves little or none of the divine gift which they
cultivate in others. The greatest practical adepts in
any art are not by any means always the best teachers
of it, not merely from lack of the necessary patience,
but from want of the power of imparting knowledge.
The hone, which, although it cannot cut, can
sharpen the razor; the finger-post that shows the
way which itself can never go, are emblems of the
teacher.!

! Tosi (ap. cit. p. 8), with some bitterness, advises any one
wishing to undertake the work of teaching to * read, mark, and
inwardly digest” Virgil's well-known challenge-lines ;:—

“ Sic wos non vobis vellera fertis oves !
Sic vos non vebis nidificatis aves !
Sic vos non vobis mellificatis apes !
Sic vos non vobis fertis aratra boves!”

which may be “freely Englished,” or rather “ adapted,” as
follows : —

“ Not for herself the cow doth store her milk,
Not for itself the worm doth weave its silk ;
Not for itself its pear] the oyster bears,
Not for itself its coat the ermine wears ;
Not for himself the jackal stalks the prey,
Not for himself the poor ‘ ghost’ moulds the clay ;
The soldier fights—the captain gets the spoils,
And for his pupil’s fame the teacher toils.”

It cannot be pleasant, as Tosi says, “a cki ha sete di portar il
vino agli altri e non poter berve”




Catholicity of Culture in Teackers. 59

This may at first sight seem to be a very humble
function, but it must be borne in mind that the
instruction of others is as much an art suz generis as
that of singing itself, and it is only by a fortunate
coincidence that the capacity for both may some-
times be found in the same individual! No doubt,
however, for public singing the guidance of one who
has himself gone successfully through the ordeal,
has the priceless value which attaches to practical
experience.,

If a maestro may be allowed to have an indifferent
voice, he must, on the other hand, possess an ear of
the nicest precision. He should also have a refined
catholicity of taste, fed on the choicest works of every
school, a knowledge of the best that is played and
sung in the world—to parody Matthew Arnold’s
definition of culture,—and an acquaintance with his
art not confined to his own particular branch, but

1 [ hope that I shall not be understood as arguing that the
less vocal ability a man has the better is he fitted for teaching.
In arts which are learnt only by imitation the instructor must of
course be, to a great extent, a model. But apart from the fact
that geniuses in their own right are seldom safe exemplars for
less gifted mortals, and that their very superiority would be likely
to overwhelm and dishearten their disciples, there would often
seem to be a real incompatibility between practical excellence
and theoretical knowledge, or the power of comnmunicating it.
This arises from the radical difference between the synthetic or
constructive and the analytic or critical type of mind. Thus
learned grammarians are very often inelegant writers, and pro-
found physiologists are not seldom indifferent doctors. Poets
are by no means the best judges of verse, whilst the Pegasus of
critics is too often of the Rosinante breed.



60 Defects in some Teachers.

extending over the whole domain of music and
reaching to its deepest principles, He must have
the infinite capacity for taking trouble, which has
been said to be the backbone of genius, and must
spare no pains to acquire an exact knowledge of his
pupil’'s powers, so that he may develop the good
points and eradicate the bad. Whilst keen in detect-
ing defects and strict in correcting them, he must
take care not to do so in a harsh or irritating
manner. This word of caution is, I am sorry to
say, not altogether superfluous, for there are still
teachers who, as Quintilian says, sic objurgant quasi
oderintl 1 have myself more than once had occasion
to see the evil effects on sensitive natures of such
rough schooling. Patients have been brought to me
who had lost all control over the voice, not from any
disease or organic defect, but solely from nervous
disturbance, caused by a blustering or unsympathetic
master.? It is as though one were violently to shake
and pull about a watch whenever there is the least
failure in the precision of its action. The nervous
system, especially in women, is infinitely more
sensitive than the most delicate piece of machinery,
and rough handling simply defeats its own purpose.

1 Inst. Orator., lib.ii. cap. ii.

? Fuller’s remarks concerning the fagellant pedagogues of
his day seem especially appropriate here. He says :—* Such an
Orbilius mars more scholars than he makes. Their tyranny
hath caused many tongues to stammer which spake plain by
nature, and whose stuttering at first was nothing else but fears
quavering on their speech at their master’s presence.”







62  Uselessness of Laryngoscope in Training.

the physician it has undoubtedly been the means of
saving thousands of lives, but in those of the singing-
master I fear it is too likely to lead to the ruin of
not a few voices. The most experienced teachers
and professors of the art agree in condemning the
frequent use of the laryngoscope in voice-training as
not merely useless but pernicious. Signor Manuel
Garcia, at once the most scientific and one of the
most successful of maesirz, has informed me that in his
teaching he makes but little use of his own invention.
That accomplished teacher, Madame Seiler, also has
never allowed her skill with the laryngoscope to
encroach on the true domain of voice-training. To
my mind it is just as absurd to insist on a singer
knowing the structure of his vocal organs as it would
be to make painters learn the anatomy of the eye
and study its internal condition with the ophthalmo-
scope. At best the laryngoscope can only serve to
make the singer self-conscious, a fatal defect in the
execution of movements which to be perfect must
be almost automatic. Moreover, such examination
of the throat when practised by beginners is sure
to cause considerable local irritation and fatigue.
Again, it is only to the experienced eye that the
laryngeal mirror conveys accurate knowledge of the
state of the parts. The unskilled observer is apt to
mistake transient and accidental appearances for
signs of threatening or actual mischief; he becomes
nervous, like a man who feels his own pulse, imagines

that he cannot sing, and may really fail from no other






64 Determination of “ Natural Order” of Voice.

the contrary. The perfection of their statues has
been the wonder of all succeeding generations yet
it is all but certain that they knew no anatomy.

The first thing which the master must do is to
take the measure of his pupil’s ability ; as Montaigne
(speaking of general education) quaintly puts it:
“Il est bon qu'il le face trotter devant lui pour juger
de son train,” Before everything it is essential that
the true quality of the voice should be once for all
determined. This is the keystone of the arch, and
training founded on a mistaken view as to this simply
vitiates the delivery throughout the whole compass.
The result is necessarily failure, possibly even ruin of
the voice, unless the error be discovered and rectified
in time. The master cannot, therefore, be too care-
ful in coming to a decision on this cardinal point,
It is not always, however, an easy matter to recognise’
the “ natural order” to which a given voice belongs,
especially when the physiological development is not
quite complete. The laryngoscope gives no help in
the matter, for there are no certain signs by which a
contralto can be distinguished from a soprano organ
or a tenor from a bass. The educated ear is the
only safe guide. Mistakes are no doubt often made,
even by experienced masters, but they are probably
nearly always corrected before real mischief has been
done. Both Mario and Sims Reeves were, I believe,
trained as barytones for some time before the
true character of their voices asserted itself In
the case of Faure the opposite mistake was made
























72 Messa di Voce.

this instinctive procedure, or may be an allusion to
the use of the sash or belt so commonly employed
in the East. These articles of dress of course in-
tensify the flattening of the abdominal walls, and
thus artificially assist in controlling the escape of
breath.

As the result of personal observation, I may re-
mark that the old Italian style of breathing is em-
ployed by some of the finest male singers that I
know, and all these persons have a wonderful degree
of control over the respiratory function.

The first point in the training of the larynx itself is
to insure the production of pure tone by accurate
adjustment of the vocal cords. Each note must be
“held” without the slightest alteration of pitch or
intensity, that is to say, with perfect steadiness and
evenness. This may appear a simple enough thing,
but like the goose-step of the recruit it is the founda-
tion of vocal discipline. When perfection has been
attained in this, the pupil’s control of his voice must
be still further increased by constant practice of what
the Italians call the messa @i voce, ie. the holding of
a note in a varying scale of intensity beginning from
the softest pzano and swelling out by degrees to the
loudest fortissimo and then back again in the same way
to pranissimo in one breath. This is perhaps the most
essential feature of artistic voice-production, and the
utmost importance was rightly attached to it by the
famous old Italian teachers, who made their pupils

constantly practise it, and considered the possession







74 Blending of the Registers.

registers,” dovetailing the one into the other and as it
were planing the surface of sound till the voice was
smooth and uniform throughout the entire compass,
and no “break” or difference of ¢imbre could
be detected. In the proper management of the
registers lies the whole secret of fine singing, and
in nothing is the skill of the master more clearly
seen than in the success with which he imparts this
accomplishment to his pupils. It is on this point,
too, that vocal training most requires to be con-
trolled by the physician, not of course that a medical
man should presume to dictate to the singing-
master what should be done, but he may certainly
advise as to what should zof be done. All I claim
for science is a right of wefo against methods which
are physically hurtful. If inthe attempt to develop the
voice, a register, z¢. a particular mode of production,
is forced beyond its natural limits in a given individual,
the result is likely to be serious injury to the vocal
organs, in precisely the same way as when the strength
of any other part of the body is overstrained. It is
in order to guard against evil of this kind that I have
laid such stress on the necessity of dealing with every
voice according to its idiosyncrasy. If a teacher
mistakes his own ideas as to the registers for ultimate
facts of nature, and insists on making every larynx
rigidly adapt itself to his a priori conceptions, he can-
not fail to work much mischief. He may have some
brilliant successes, but his record of failures will
certainly be a heavy one. Now although the physician

1













78 Possibility of Modifying Timbre.

gained, but the very quality or #Zmbre of the voice may
be to some extent modified and improved. This
is sometimes exemplified in the case of singers whose
voice in speaking is rough or disagreeable, but becomes
mellow and powerful in its natural element of song.
Each vowel-sound must be assiduously practised
before a glass, the space between the lips, and the
shape of the mouth being particularly attended to. I
do not enter into details as to the mode of uttering
the different vowels ; these must be left to qualified
instructors. No pains should be spared by the pupil
to perfect himself on this point, which lies at the root
of artistic enunciation, a thing too much neglected by
vocalists. Without it, song loses one of its greatest
charms, and the voice of “articulately-speaking man”
becomes little more expressive than sounding brass
or tinkling cymbal. To a person of taste, a simple
ballad sung with feeling and clearness of utterance
gives more delight than the finest music rendered
by a voice that sounds the notes but murders or muti-
lates the words which they are meant to express.
English singers are perhaps the greatest offenders
in this way. It is not altogether their fault or that of
their teachers ; the predominance of consonants and
closed vowels in our language makes it ill adapted for
singing. It may be hinted, however, that vocalists in
general are somewhat apt to look upon the words
as of very secondary importance relatively to the
music, and hence do not think a good pronunciation
worth taking any trouble to acquire. The childish













82 Training of the Uvula.

flowing out from the larynx. In the high notes, and
especially in the falsetto tones, the proper position of
the uvula is of the first importance (see Frontispiece),
and so great an authority as Madame Lind-Gold-
schmidt considers that purity of tone depends largely
on accurate training of the uvula. This gifted lady,
who unites the highest executive powers with rare
didactic skill in her art, when instructing a new pupil
devotes much of her attention at first to the educa-
tion of the uvula. In this there can be no doubt that
she is right, for that little organ can not only by an
inappropriate position spoil an otherwise fine voice,
but by its valve-like action with respect to the nasal
passage, it has a positive function of the highest im-
portance. So-called “throaty” tones are often due
to the back of the tongue being allowed to remain

and the orchestra being separated from the pit by a solid wall
sunk several feet below the level of the first row of the
spectators’ seats., The brass portion of the orchestra, which is
actually under the stage, produces an effect which if anything is
too soft. The disagreeable effects occasionally heard in the
concert-room are never produced in Wagner’s own theatre, whilst
the voices rise above the orchestra, so that not only every note
but every word is distinctly audible.

The absurd complaints made against Wagner by some
vocalists remind one of the story that Schnorr von Carolsfeld
was killed by his performance in T7istam wund Isolde, the fact
being that the poor man died from typhoid fever! As a proof
that singing Wagner’s inusic does not injure the voice I may
mention that Niemann who sang Tannhiduser in Paris in 1861
is still delighting the American public ; Vogl has also been singing
for many years, and his voice is as sweet as ever, whilst the
vocal efforts of Friulein Matten retain the full force and purity
of her early performances.







84 Economy in Breathing.

As regards the blast, the great object to be aimed
at is that no air shall be wasted or expended unpro-
ductively, Just the amount required for the particular
effect in view must be used. Too strong a current
tends to raise the pitch, a result which can only be
prevented by extra tension of the vocal cords, which
of course entails unnecessary strain. The air, again,
may be sent up with such velocity that some of it
“leaks” through before the glottis has time to inter-
cept it ; or with such violence as to force the lips of
the chink a little too far apart. In either case so
much motive power is thrown away, and besides,
the brilliancy and fulness of the tone are lost. The
coup de glotte, or exact correspondence between the
arrival of the air at the larynx and the adjustment
of the cords to receive it is a point that cannot be too
strongly insisted on. Neither books nor dissection

suffering from Zocomotor Alaxy may be seen vainly struggling
to place his feet where his eyes tell him they should be put. In
St. Vitus’s Dance the muscles generally, or those of one part of
the body, lose the power of combining for a definite end, and go
through violent but purposeless movements. The double vision,
staggering gait and indistinct utterance of a drunken man
exemplify the temporary loss of co-ordinating power. The
curious feeling that sometimes comes over us of having been in
precisely the same circumstances at some former time has been
supposed to be due to passing loss of co-ordination of the two
halves of the brain, one hemisphere lagging behind the other for
a moment, and repeating the state of consciousness, instead of
helping to complete it. The “most admired disorder” that
would be produced in a choir, if each performer were to sing and
play in his own time and key, regardless of the rest, is an
example of want of co-ordination that will be intelligible to
every one.







86 Breathing should be Automatic.

insisted on by Garcia,' if not originally propounded
by him.

The direction of the coluinn of sound through the
mouth is another matter needing attention. It must
be projected against the roof of the cavity behind the
upper front teeth, from which it rebounds sharply and
cleanly to the outside, In saying this I do not mean
to rival those maestri who gravely tell their pupils to
squirt' their voices as it were out of a syringe at the
back of the head, the root of the nose, and even
downwards into the abdomen. Singers are conscious,
however, of being able to a certain extent to direct
the air-column, and this faculty can be improved by
practice. When the art of breathing properly has
been thoroughly acquired, it ought to become entirely
antomatic. 1 have seen many amateurs who in their
conscientious endeavours to attend to the precepts of
their instructors as to the method of breathing, have
entirely lost sight of the ultimate object of singing,
and in place of the perfect expression of the emo-
tions by vocal utterance, have shown either nervous
hesitation or mechanical monotony.

There must be as little action as possible of any
muscles but such as directly assist the production of
voice. The hideous muscular contortions of the face
and neck, and the swelling of the veins in those
parts sometimes seen in singing are the result of

V Traité complet de PArt du Chant, Paris, 1878, p. 13. The
idea is much older than the date here given, and may no doubt
be found in earlier editions,







83 Prolonged Training Necessary.

pupil. Voices were made then for #se, not like Peter
Pindar's razors merely “to sell.” Caffarelli, as is
well known, was kept by his master Porpora for six
vears ! to the practice of exercises which covered only
one sheet of music paper. When at the end of that
time the disciple meekly asked to be allowed to
attempt an air, his master replied, “ Figlio mio, tu sei
il primo musico del mondo.”* Rubini had to serve
an apprenticeship of seven years before he was
considered fit to sing in public. The great lack of
good voices now generally complained of, and attri-
buted to all sorts of causes® I take to be principally
if not solely due to the feverish hurry and impatience
of modern life which makes pupils and teachers alike
more anxious for immediate success, however epheme-

1 George Sand, in Consuelo (which, though a romance, is to
a great extent historical and founded on careful literary research),
gives the period as eight years. She also asserts that the great
singer was always known as Caffuriello everywhere except in
France.

® There has been a good deal of futile controversy as to
whether this anecdote is to be accepted in a natural or in a
non-natural sense, ze. whether Porpora could actually have put
the whole secret of his teaching into so small a space, or
whether he intended thereby to rebuke the overweening conceit
of his pupil. But surely all that a singing-master can teach is
the mere fechnigue of the art, and the greater part of this can
be expressed by symbols which, taking up little room, can be
made to mean a great deal when interpreted by a man of genius.

* By Rossini to the extinction of the class of singers known
as soprani or male trebles ; by Madame Seiler to the gradual
rise of pitch which has taken place during the last hundred
years : by Behnke to the disregard of modern composers for the
natural powers of the human voice ; by many worthy persons,
doubtless, to the general degeneracy of mankind.













92 Age for Commencing.

high order, as the teachers for the most part have
no special knowledge or skill.

There is much difference of opinion as to the age
at which systematic vocal training should commence.
The weight of authority is in favour of deferring it
till after puberty, especially in girls. Indeed many
teachers refuse pupils before that period of life. The
reasons given are that training at an earlier age would
be likely to damage the voice by straining it whilst
still unformed, and the general health by subjecting
the system to fatigue beyond its powers. To place
the question in a proper light, it is necessary to be
clear as to what is meant by “training” To put a
young child through the vocal athletics which the
adult is rightly made to practise, would be as
ridiculous as setting him to defend a wicket from
the “Demon Bowler,” or to row in the University
Boat-race. But I can see no objection to his being
subjected to a cerfain amount of vocal discipline as
carly as the age of five or six or even younger. Of
course in this as in other matters the question guzd
valeant humeri quid jferre vecusent must never be
lost sight of. Only simple little airs of limited com-
pass?! should be sung, and the co-ordination of the
laryngeal muscles with the ear (which is the conscience
of the voice) should be thoroughly established. This

! An excellent set of songs, especially adapted for children’s
voices, has been composed by Louisa Gray and published by
Messrs. Wood and Co. They are warranted to contain *no
love and no high notes,” and may therefore be trusted not to
inflame either the infant’s tender heart or its delicate larynx.







o4 Importance of Early Training.

been injured by the regular instruction they received
when mere children. Catalani and Christine Nilsson
also used their voices largely, almost from the
cradle! Who can tell how many mute inglorious
Girisis and Marios there may be who have been lost
to art for want of early training !

So far from injuring the general health, the teaching
of singing in childhood is likely to prove highly
beneficial, especially in cases in which there is a
tendency to delicacy of the lungs. By the healthful
exercise of these organs in singing, the chest is
expanded, the muscles of respiration are strengthened,
and the lungs themselves are made firmer and more
elasticc. The rare occurrence of pulmonary disease
among singers is well known. Of course it must be
understood that the vocal exercises are to be strictly
moderate both as to quality and quantity, that is to
say the lessons must be very short, and at the most
only the ten or twelve notes which form the average
compass of a child's voice must be used. On no
account must there be the least forcing or fatigue.

! All the artistes referred to have remarkably strong and
durable voices, and in none of them has there been any sign of
premature decay. It is true that Madame Lind refired from
the opera at the early age of twenty-eight, but this was alto-
gether on the score of general health. The severe nervous head-
aches from which this lady has suffered nearly all her life were
greatly intensified by the late hours and excitement of operatic
performance. Madame Lind, however, continued to sing at
concerts and oratorios, and her voice retained its fine timbre,

and nearly its full compass, for nearly twenty years after she had
taken her farewell of the lyric stage.







06 The * Change” generally very Gradual.

the organs in singing, or to accidental cold, &c. I
‘pointed out some years ago?! that in all cases in which
the voice is “ broken,” the vocal cords are seen with the
laryngoscope to be much congested. They are often,
however, somewhat red even when there is no par-
ticular harshness in the voice. The change sometimes
takes place with startling suddenness, as in the case
of Lablache, who is said to have passed from alto to
deep bass in a single day, but it is generally a gradual
process which may take years to complete itself.
Thus beginning, as a rule, about fourteen, it goes on
steadily till the age of eighteen or thereabouts ; after
that, the development still continues, though much less
perceptibly, and the voice is not usually full-grown,
so to speak, before twenty-eight or thirty. This
protracted period of development is characteristic of
the male voice, and is most noticeable in the tenor
variety.

If due care be exercised there is no reason why
the voice should not be used in singing during the
transition period. If a boy is found to have
become slightly hoarse or uncertain in one or two
upper notes he must not be allowed to attempt them.
In fact, he should be restricted to his middle
notes, so as to avoid straining at the upper end of
the scale, and give the organs time to mature
themselves for the utterance of the newly-acquired
graver tones. For it will generally be observed that
as the boy loses a high note he gains a low one, and

! Reynolds’s System of Medicine, vol. iii. p. 430, London, 1871.













100 Avoidance of Strain.

practice of some great singers to keep themselves in
voice by frequent humming and occasional practice
of trills and flourishes @ gorge déployée during the day
before a performance that is likely to make an
exceptional demand on their powers. Now humming
(which, it need bardly be pointed out, is phonation with
the mouth closed) exercises the laryngeal muscles,
whilst the bursts of “full-throated” song keep all
the parts supple and obedient to the will. Of course,
however, no considerable amount of vocal practice is
advisable when later in the same day the artist's
powers have to be displayed in public.

It need hardly be said that the voice must not be
abused either by being forced beyond its natural
compass or by excessive violence of production. If
the strings of a fiddle are screwed up too tight they
will snap, and severe physical injury to the vocal
organs may be the consequence of straining the
voice beyond the limits of its capacity. ILoss of
elasticity of the vocal cords from over-stretching,
rupture of some of the muscular or ligamentous
fibres, or even of a blood-vessel in the throat,! par-
alysis of one or more of the laryngeal muscles, are
some of the ways in which nature occasionally avenges
too rough handling of her delicate machinery. Burst-
ing of the wind-pipe, with consequent formation of a
swelling in the neck, has sometimes resulted from

1 1 have lately seen in a medical paper an account of such
an accident during singing (New York Medical Record, p. 317,
March 21st, 1883).












104 Injurious Effects of Alcokol.

Alcohol, except in strict moderation, is in nearly
every form noxious to him, not less from its
systemic than its local effects. Though it may
doubtless give a stimulus which may carry the artist
successfully through a trying effort, the inevitable
reaction must follow, and too often.requires a further
dose to counteract it. What the result of this will
be after a time it is easy to foresee. I do not speak
of drunkenness, but of the cumulative effect on the
nervous system of the progressive drain on its
powers involved in such a repeated ebb and flow of
vital energy. “It must follow as the night the day”
that want of steadiness, z.e. want of adequate co-
ordinative power over the laryngeal muscles, slight
at first but gradually increasing, will ensue. Most of
us are familiar with the hoarse tones of the confirmed
votary of Bacchus. These are due to chronic in-
flammation of the lining membrane of the larynx;
the originally smooth surface is roughened and
thickened by the irritation of the strong fluid, the
cords have less freedom of movement, and their
vibrations are blurred or rather muffled by the un-
evenness of their contiguous edges. ILocally there-
fore the effect of alcohol in excess on the parts over
which it travels in its passage down the throat, and on
those adjoining them, is simply pernicious; even in a
comparatively mild form it keeps the delicate tissues
in a state of congestion which makes them particu-
larly liable to inflammation from cold or other causes,
If a singer feels that he needs a stimulant of some

&1






106 Nature of Food.

at the highly rarefied menus dictated by the framers
of dietetic decalogues.

Although I do not presume to dogmatise on the
subject of diet, a word or two on the physiological
bearings of the question may not be out of place.
As most of my readers know, food is required by
the body, as fuel is by a fire, for the repair of
the waste of tissue that is constantly going on.
This waste is greatly increased by exercise, and ac-
cordingly the harder a man’s physical work is, the
more food does he need. The two chief functions
of diet are the formation of flesh and the generation
of heat, the former being fulfilled by the nitrogenous,
and the latter by the carbonaceous element. A
certain proportion of both nitrogen and carbon must
therefore be from time to time introduced into the
system, and it is calculated that 300 grains of the
former and 4,800 grains of the latter are required to
keep an adult body in a state of proper efficiency.
Nitrogen is mainly supplied by animal substances,
and carbon by farinaceous materials, although each
category contains a certain proportion of both. In
this fact lies the principal objection to vegetarianism,
as, in order to obtain the necessary proportion of
nitrogen from such a diet, an inconveniently large
bulk of food has to be taken, and an unnecessary
amount of work is thereby thrown upon the
digestive organs. Alcohol, though not a food, has a
certain power of preventing tissue-waste, and accord-
ingly strict teetotalers require more solid food than






108 Comumon Sense tn Clothing.

not be indulged in by vocalists. For the rest, smoking,
unless it be in excess (a term, be it remembered, which
is entirely relative), is harmless enough in itself, though
the example of Mario who, when not actually singing,
always had a cigar in his mouth, is one which, to
use the classic phrase of the biographers of the saints,
is to be “admired rather than imitated.”

The clothing of vocalists is a matter of special
importance. I cannot, however, go into details
on the subject, but must confine myself to the
general principles of dress, which are, broadly
speaking, the same for singers as for other persons
who study their health. The essential thing is that
the clothing should be suited to the season and the
weather. It is impossible, however, with the best in-
tentions always to dress seasonably in so capricious a
climate as ours. We can only try to approach the
ideal standard as closely as possible. Flannel or
merino should always be worn next the skin, and the
outer garments should be warm, but not heavy. The
parts especially needing protection in singers are the
chest and the throat. The former can hardly be kept
too warm, but the latter should not be muffled up
in the day time, unless the weather is bitterly cold.
At night, however, and above all when coming out
of a warm room or crowded theatre, the throat should
be carefully wrapped up and the mouth should be
kept shut. If there be marked proclivity to taking
cold, or if the weather is foggy, a respirator is
a useful safeguard, It must be of such a form






110 Folly of Tight Lacing.

of the abdomen ; the voice is robbed both of power
and resonance because the lungs cannot send a suffi-
ciently strong air-blast, and the walls of the chest
have no room to vibrate. As for tight lacing, where
the pressure is severe enough actually to deform bones
and displace organs, and where the corset resembles
a surgical apparatus for fixing the ribs, it is a species
of stupidity for which hardly a parallel can be found
even among the innumerable follies of civilised life,
I have seen a girl, who showed evident signs of suffer-
ing from this cause, smile pityingly on seeing a
Chinese lady attempt to walk—a singular example
of the mote and the beam!

A well-made woman should not require stays, and
where some support is needed, the corset should be
made of elastic material, yielding readily to the
natural movements of the trunk, and with just
enough whalebone to give it firmness. Steels are
an abomination which should be left to the foolish
virgins whose devotion to fashion makes them willing
to rival the Fakir in self-martyrdom. Rigid stays,
in short, should be relegated to the museums, to be
exhibited side by side with the Collar, the Boot, the
Maiden, and other medizval instruments of torture.

Amongst the external things to be most sedulously
guarded against by the singer must be mentioned
irritating atmospheres or vapours. I have already
alluded to the danger of fog; but dust, smoke—
whether from chimneys or from the “fragrant weed,”
—sulphur fumes e koc genus omne, are all injurious.







112 Rest for the Injured Voice.

vigour to the muscles, but nothing of the kind should
be carried to excess. Hunting is almost too violent,
setting aside the temptation to shout: besides, any-
thing involving rapid motion through the air is in
some measure bad for the throat, owing to the
forcible impact of cold air on the pharynx, &c., and
the necessary entrance into the air-passages of irri-
tating particles of various kinds which may be
floating about in the atmosphere. Fishing is not as a
rule suitable for singers, as the exposure is too great.
Running, or climbing hills, though good in them-
selves for expanding the chest, are not advisable for
the vocal artist.

Coming to more special hygiene, I would impress
on all singers with the strongest emphasis the import-
ance of at once discontinuing to use the voice when
they have taken cold, or when the throat is in any way
out of order. Rest of course is not always possible,
and there are many who grudge, and more who can
ill afford it, even when singing is most difficult and
painful. I know well how hard even a short period
of enforced idleness is to an artist in the full tide of
a successful carcer, and how sorely even a week of
unproductive repose may press on the struggling
vocalist. It is,however, an economy in the long run to
husband for a time the powers which are the means

fair readers that high heels in the middle of the sole, however
chic or psut they may be, are utterly unsuited for any kind of
physical exercise. It is not my business to discuss other still
more serious evils to which this fashion gives rise by the dis-
placement of important organs which it entails.






114 Vocal Elixirs.

This chapter would not be complete without some
mention of various substances, liquid or solid, which
are, or are reputed to be, “good for the voice.” All
singers and many speakers have their pet nostrum,
which is credited by them with wondrous efficacy in
clearing, strengthening, or softening the voice, or
making it “rich,” “supple,” &c. Most of these
things are little more than “fads” (szf venia verbo),
but they have often a virtue of their own which it is
well for the practical adviser to recognise. Great is
the power of the imagination, and if a man fancies
that a thing does him good, it is no doubt often
really beneficial to him; so in medicine the wisest
counsellors are they who adapt their measures to
things as they are, not as they perhaps ought to be.
The truly enlightened physician is not he who, stand-
ing apart as it were on a height of pure science,
denounces everything as nonsense which cannot be
accounted for on mechanical principles, or demon-
strated by instruments of precision, but rather he
who, dealing with “this foolish compounded clay,
man,” as he finds him, tries to turn the patient’s
weaknesses into means of help. Ifa man is deprived
of an aid which he believes to be necessary, he is
likely enough to fail, owing to that very cause. I
may remind my readers of Scott’s early observation
of the magical influence of a waistcoat-button upon
a schoolfellow’s memory. The utility of many things
which vocalists deem necessary for the well-being of
their throats is of much the same kind as that button :

—







116 Vocal Stimulants.

of their voices. Champagne, claret (separately or in
combination), and beer figure very prominently, as
might be expected ; but teetotalers will be pleased to
hear that coffee, tea, milk, seltzer, and lemonade have
also their adherents. Others deem apples, pears,
prunes, strawberries, the * sovran’st things on earth ™
for the voice, and we know from Pliny that Nero,
who was conceited about his singing as any amateur
tenor of the present day (Qualis artifex pereo!),
made great use of /Jeeks to improve the quality
of his voice. We may allow that all these specifics
have some good effect; at any rate if not taken in
excess they are harmless. The ascription, however,
of voice-giving properties to such things as cold beef,
sardines, and salted cucumbers, to say nothing of hot
water, can only be regarded as among the eccentrici-
ties of genius. Raw eggs, either au naturel or beaten
up with sherry, are perhaps the most widely esteemed
of all specifics for the voice, and belief in their virtue
in this respect has, at any rate, the sanction of
venerable antiquity, for in the hygienic code of the
Schola Salernitana we find eggs recommended for
hoarseness. There can be no doubt that many
of those things are of service, and it may be well
to indicate the rationale of their action. This
is expressed in two words, lubrication and stimu-
lation—properties which are frequently combined in
the same remedy. The former effect is produced by
preparations of a so-called “emollient” or “demul-
cent” nature, such as glycerine, tragacanth, honey,
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jellies of various kinds, custards, white of egg, &c.
These substances supply grease to the wheels, if I
may be pardoned the unasthetic metaphor; they
moisten the mucous surfaces—a most important office
when it is borne in mind that several of the parts con-
cerned in the production of the voice touch each other,
and must consequently work at a disadvantage and
with some friction if they are dry. Sometimes when
the throat looks, and when at rest, feels perfectly
well, yet if any vocal effort is attempted, a most
disagreeable pricking or stabbing feeling is ex-
perienced at the back of the palate and the upper
part of the throat. In such cases cocaine! in the
form of soft lozenges or pastils often gives im-
mediate relief. Stimulants are substances which
as it were, apply the goad to parts whose energy is
flagging; they are of two kinds, general and local.
Of the former I have already spoken, and it need
only be added that they influence the voice through
the nerves which govern the laryngeal muscles. Local
stimulants operate directly on the tissues of the throat,
especially on its lining membrane, inducing a brisker
flow of blood, and a corresponding increase of activity
in the glands which pour forth a more copious secretion.
I.ozenges of benzoic acid or chlorate of potash are
useful in this respect, and they may be made smali
enough to keep in the mouth under the tongue in
the act of singing without detriment to the artistic

1 Each pastil should contain one sixth of a grain of cocaine
and one may be taken every half hour for two hours.
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effect.  Protest has already been made against
violent irritants like capsicum (cayenne pepper), which
is often used with the sanction of medical advice;
red gum (eucalyptus), which is also sometimes recom-
mended, is still worse. These things no doubt have
their place as therapeutic agents in certain conditions
of the throat, but used as popular remedies 1 can
only compare their effect to that of a strong acid
applied instead of oil to the joints of a delicate
machine.,

A similar objection applies to a recent invention
which is extensively advertised with testimonials
from several persons whom one is surprised to see
led away by such a “vain thing.” The Ammonia-
phone, as it is absurdly called, was suddenly
presented to an astonished world as a talisman
only comparable to the magic rings and lamps of
Oriental fiction. By simple inhalation of a little
vapour—not unlike very weak smelling-salts—not
only hoarseness, huskiness, and other vocal troubles
were to be promptly dispelled, but the natural voice
was to be transformed, so that the harsh sputter-
ings and cacklings of our Northern throats should
become softened to the melodious cadence of Italian
utterance. The voice was to be “ Italianised,” voi/a
fout—a process simple enough to any one who had
grasped the fact that the vocal superiority of the
Italians arises simply from the chemical constitution
of the air which they breathe! Isolation of the active
principle of the said air and its application to the
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things are combined. The instrument is a tube
containing a strip of cotton soaked with the liquid,
the vapour of which is inhaled through a small mouth-
piece. Divested of the miraculous element the
Ammoniaphone is simply a form of “dry inhaler”
charged with a volatile preparation of doubtful utility.
Any real effect which it may have on the voice is of a
slightly stimulant nature ; of its powerful influence on
the imagination,however, there can be no doubt. When
it was first heard of I wrote to Dr. Moffat with the view
of giving the invention a fair trial. After carefully
testing it on several individuals who were not informed
as to the nature of the results to be expected, I can
only say that in my hands at least the Ammoniaphone
failed to produce any particular effect.!

* The law of evolution governs the growth of ideas as well
as of organisms. It was impossible that a remedy of such
thaumaturgic virtue for the throat should long remain confined
to so narrow a field of action. It is, therefore, not surprising
that this bottled essence of the “sweet South” has already
acquired the property of relieving “abstruse bronchial and
pulmonary affections.” It may safely be predicted that the

Ammoniaphone will continue to develop new powers in various

directions, till it reaches its proper position as a Catholicon or
LPanacea.

“ O grande puissance
De I'Orviétan | *







122 Compass of the Speaking Voice,

conversation as an unmusical and disagreeable series
of noises becomes transfigured in singing into a
stream of liquid melody, the effect is as if a charwoman
suddenly became changed into a goddess—uwera incessu
patens dea—before our eyes. The range of the speak-
ing voice is in most people very limited; in the
majority of Englishmen it hardly exceeds three or
four notes in ordinary speech.! Of course, however,
it is possible to speak at almost any pitch that can be
sung. The tone habitually and instinctively chosen
by speakers is the middle part of the vocal compass,
and it is at this pitch that the voice is used with the
least effort and is heard to the best advantage. The
average male voice is barytone, and its middle, ac-
cording to Hullah,®* lies between F and Bp: the
average female voice is about an octave above this.
Exceptionally high-pitched male voices are every now
and then met with which approximate almost to the
female type,and lady controversialists may sometimes
be heard in the streets whose depth (to say nothing
of their breadth) of utterance might be envied by a
City toastmaster. The former anomaly is probably

! Mr. F. Weber, the Resident Organist of the German Chapel
Royal, St. James's Palace, who has recently written a very in-
teresting article in Longman’s Magazine (Feb. 1887) on Melody
in Speech, says: “ Sentences are spoken in a certain musical
key, and are mostly begun on the fifth or dominant of the scale
of the key-note, from which they descend in seconds or thirds
or other intervals to the key-notes, and, maybe, down to the
dominant.”

£ Op. cit. p. 23, footnote.

-
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124 Mechanism of Speech.

that of song as far as the larynx is concerned, though
of course the action of the vocal cords is of a less
complex description. There are, however, in the
speaking, as in the singing voice, at least two registers,
the “chest” and “falsetto” notes being distinguish-
able in voices of even the most limited compass. In
the act of speech there are four elements : (1) the air-
blast; (2) the vibration of the vocal cords; (3) the
resonance of the chest and the cavities above the
larynx ; and (4) the articulation or modification of
the sound, as emitted from the larynx, into various
forms as particles of intelligible speech. The last,
which in singing is of the nature of an addition, is the
essential and distinctive feature of speech. The
separate elements of articulate sound are of a twofold
kind: first, continuous, and secondly, interruptive. The
former are the vowels, of which there are five funda-
mental varieties universally present in human speech
wherever uttered, and an indefinite number of modified
forms, some of which are heard in one tongue and
some in another. The interruptive elements are the
consonants, most of which, as the name imports,
cannot be sounded apart from vowels; they are pro-
duced by momentary stoppage of the sound-current
by means of the palate, the tongue, and the teeth.
We may in fact make a fanciful picture of speech to
our mind’'s eye by comparing the stream of sound to
a river flowing between banks, now near each other,
now wide apart, broken up by rocks of various size
and shape, trunks of trees, small islands, and what-
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and stuttering, although they are often used even by
scientific men as interchangeable terms, and indeed
the difference is not very easy to define. One has
only to glance at the varying and sometimes contra-
dictory accounts given by writers on the voice and
on elocution, whether from an artistic or a medical
point of view, to become aware of the confusion in
which the whole subject is involved. The inherent
difficulty of the question is due to the impossibility
of observing the mechanism of the defect by actual
inspection ; we are therefore thrown back on more
or less plausible theorising. In the following brief
account I will try to confine myself to facts as far
as that is possible in a matter in which nearly every-
thing is doubtful.

If we attentively observe several persons afflicted
with an impediment in their speech and compare
them one with another as regards their manner of
utterance, a radical difference can hardly fail to be
noticed. Leaving minor points out of consideration,
it will be remarked that while one class of persons
find their chief difficulty in wttering sound of any
kind, another cannot force their organs of articulation?

1 Dr. Holger Mygind, of Copenhagen, in the excellent trans-
lation which he has made of this little book was puzzled as to
how he should render the word “stuttering” there being no
distinction in Danish between  stammering ” and * stuttering.”
He has accordingly invented the terms “ stammering of phona-
tion” and “stammering of articulation ” as equivalents for our

words, a nomenclature which appears to me even better than
that vsed by us.
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(whooping-cough, measles, &c.); in others sudden
shock to the system (fright, &c.) had been the
starting-point. In a certain number the affection
was distinctly of mimetic origin, that is to say,
it had been produced by mimicry conscious or
unconscious. In about 15 per cent. of the whole
number hereditary influence was present, and no doubt
played an important part in engendering the defect.
One remarkable point of difference between stam-
merers and stutterers is that whilst the former are,
as will be readily understood, just as incapable of
singing as they are of speaking properly, the latter
regain control over their rebellious organs when they
sing. Stuttering is made much worse by the con-
sciousness of being observed, and, like chorea, it
has the property of inducing similar attacks in per-
sons subject to it, probably by nervous sympathy.
Thus if a stutterer who may happen to be speaking
fairly well should overhear a fellow-sufferer in the
throes of a struggle with the common enemy, he too
will in all likelihood begin to stutter. Many stut-
terers who have no command over their organs of
articulation in ordinary conversation succeed per-
fectly well in formal speaking or declamation when
the voice has to be produced slowly and with some
effort. It must not be forgotten that stuttering
occurring in a person with no previous impediment
in his speech may be a symptom of disease of the
brain. The effect of alcoholic intoxication on the
utterance need not be dwelt upon further than to
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tiously inserts it in the wrong, is an instance of the
same spontaneous rhythm which makes the Scotch-
man not satisfied with making a long ¢ short unless
he restores the balance by lengthening a short ¢ in
the same phrase, or vice versd.!

Actual disease of speech (technically called ““apha-
sia,” a priv. and ¢nuil speak), although most interest-
ing from a scientific point of view, does not concern
us here, as the affection is not in the vocal organs but
in the nervous centres which preside over them and
over the faculty of language, as distinguished from
articulation.

SECTION III.

Deformities and Diseases of the Organs of Speech.

The natural deformities which interfere with proper
enunciation are, first, fixation of the tongue by a little
fold of membrane binding its tip to the floor of the
mouth ; secondly, fissure of the palate, the gap being
of variable length and width ; thirdly, closure of the
posterior openings of the nasal passages by membrane
or bone ; fourthly, partial closure of the glottis by a
membranous web between the vocal cords. The first
should always be looked for in new-born babes, when
it is remediable by merely nicking the retaining band
or “frenum.” We sometimes, however, meet with
adults whose articulation might be improved by a
similar operation. A person with cleft palate is at
once recognisable by an experienced ear, his speech

1 e.g. Brode véd for broad read.
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having a strong nasal twang, besides a characteristic
indistinctness and want of ring. Closure of the
posterior nares is very rarely found as a congenital
condition, but it is evident that it must act principally
on the pronunciation of the so-called “nasal” conso-
nants ; thus s would become 4, and # 4, in the way
familiar to most of us as a consequence of “cold in
the head.” A membranous web in the larynx would,
it is evident, make phonation impossible.

As regards diseases affecting the voice and speech
their name is legion. In the larynx itself there may
be paralysis on one side or both of the muscles
which approximate, or of those which stretch the
vocal cords; this may arise either from division of
the nerves supplying the muscles, just as telegraphic
communication is interrupted if the wire be cut! or
from pressure on the nerve, if sufficiently strong to
destroy its conducting power. On the other hand,
the cords may be paralysed mechanically, z.e. their
freedom of movement may be interfered with by
swelling of the contiguous parts. Again, there may
be actual degeneration of the laryngeal muscles them-
selves, as in wasting diseases. Warty growths on the
vocal cords make the voice hoarse, and eventually

1 A well-known actress suffers from such a want of nervous
supply to one of her vocal cords, the recurrent nerve having
been severed in an operation for the removal of a small growth
in her neck. The use of the voice is attended with greater
fatigue than formerly, but her vocal power is still good, the
sound cord doing part of the other’s work by crossing beyond
the middle line to meet it.
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reduce it to a whisper. Thickening of the vocal
cords produces huskiness of voice. We have already
seen that alcohol can bring about this state of things,
but there are several other disorders, such as chronic in-
flammation, consumption, &c., which have a like effect.
Phonation is to some extent possible even without
vocal cords, and when both cords have been cut away
or destroyed, vocal sounds can still sometimes be
produced by the approximation of the wventricular
bands and the upper margins of the larynx (ary-
epiglottic folds).

Enlargement of the tonsils gives the voice an un-
pleasant throaty character, which is unmistakeable
after it has been once heard. The soft palate may be
destroyed, or it may be unnaturally adherent to the
back wall of the throat, or, lastly, it may be paralysed
(as after a severe attack of diphtheria). The effect
on the voice depends in each case on the capacity or
incapacity of the organ to close the upper part of the
throat which leads to the nasal passages. When para-
lysed, its function as a valve is abolished, and it hangs
as a mere foreign body in the middle of the throat,
giving additional indistinctness to the utterance.

The slighter forms of disease (congestion, relaxa-
tion of the lining membrane, “clergyman’s sore
throat ) which merely impair the clearness of the
voice or render it intolerant of the least exertion, are
far more common ; in fact, from the medical point of
view, they make up the bulk of the vocalist’s special
troubles. Congestion expresses a state of things in







136 Speech without a Tongue.

accumulation of dry and hardened mucous secretion
and growths within the nasal passages. Of these the
ordinary soft, jelly-like polypus is by far the most
common, but in certain rare cases masses of stone-
like structure and consistence are found. Deformity
of the partition between the nostrils, resulting usually
from direct violence, such as a blow or fall, may quite
alter the character of the voice.

The speech may be made “thick,” or the power of
articulation may be all but destroyed by swelling or
ulceration of the tongue. This is usually due to serious,
if not dangerous, disease, the effect on the voice being a
comparatively trifling part of the mischief. I have,
however, seen some cases in which the act of speaking
was made very trying by an irritable condition of the
tongue, which made it impossible for the patient to
pronounce certain letters, e.g. dentals, without pain-
In such cases there is no actual disease, but the ail-
ment is probably connected in some way with disorder
of the digestive canal. A very similar state of things
may be induced by over-indulgence in tobacco, or by
the continual pricking of a broken tooth. Some of
the glands under the tongue may become enlarged, or
one of their ducts may be blocked up by a small piece
of solid matter ; in either case, the movements of the
organ are greatly interfered with, and distinctness of
utterance is proportionately impaired. The tongue,
however, although of primary importance for articulate
utterance, is not absolutely essential to speech. Per-
sons from whom the whole of the organ has been













140 Importance of Early Training.

which in after-life can only be got rid of with infinite
trouble and vexation of spirit. Too much stress
cannot be laid on the importance of surrounding a
child even before it can speak with persons whose
accent and utterance are pure and refined. The Greeks
at their period of highest culture were keenly alive
to the necessity of this, and would allow no servants
near their children but such as spoke correctly. In
England, however, the early lispings of the future
orator or preacher are too often left at the mercy of
ignorant nurses. We sometimes see people most
particular in their choice of a French or German
governess, and rejecting a better educated person who
has had the misfortune to be born in Switzerland.
Nay, the French teacher must be of pure Parisian
growth (in spite of the fact that the best French is
heard on the banks of the Loire), but it is seldom
indeed that any such care is taken in the selection of
the English domestics among whom the child’s early
years are in great measure spent. This refers only
to such matters as accent and grammatical forms of
speech; it would of course be altogether Utopian
to suggest that a competent instructor might with
advantage be engaged to guide the little prattlers
in their early attempts at voice-production. Some
care might nevertheless be taken to choose nurses
with musical voices and a certain amount of refine-
ment of utterance. The fact is, however, that, as
already pointed out by Hullah! some years ago

' O0p. cit. p. 5.
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and “every way abused” in the fierce struggle to
deliver the message which the speaker has in him.
It is no exaggeration to say that bad elocution is at
the root of most of the throat-troubles which beset
public speakers, and for that the want of proper
training is almost entirely responsible. This is, in
an especial degree, true of clergymen, to whom a
right delivery is of more importance than to any
other class of speakers. Using the voice as they do
only at intervals, and then for a considerable time
without pause, they are particularly liable to suffer
from huskiness, difficulty of production and pain
in speaking. A proper delivery would do much
to avert this, and it would be well if a man’s
skill in the use of his voice were tested before his
admission to orders. A few of the bishops, or, rather
their chaplains, I believe, do make such an ex-
amination in the case of candidates for ordination,
but it is conducted in a very perfunctory manner.
The Bishop of Lichfield, Dr. Maclagan, attends to this
matter, I am told, with more solicitude than his
brother prelates, and the result is that his diocese
already shows a higher standard of elocution. In
some of the theological colleges, more attention is
beginning to be given to the laws of emphasis and
clearness of utterance.

A very important aid to the development of the voice
in young children is exercise for several hours a day in
the open air. The romping is more boisterous than
indoors, and the “ young barbarians” have to shout
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sphere, as it were, coaxes the mouth to open wide,
and the demonstrative nature of the people finds
natural vent in loud and emphatic utterance. On
the other hand, it is a common reproach to English-
men when they attempt the pronunciation of a foreign
tongue that they will not or cannot open their mouths,
but make a rumbling gurgling sound in their throats
which is presently hissed or spluttered out through
the set teeth, as if the speaker were afraid to open his
mouth too wide for fear anything should get into it.
This may be a wise precaution in a climate like ours,
and Milton apparently attributes our mumbling habit
of speech to this cause when he says: “For we
Englishmen being farre northerly doe not open our
mouthes in the cold air, wide enough to grace a
southern tongue, but are observed by all other nations
to speak exceeding close and inward.”! It has also
been said to be due to our reserved and undemon-
strative nature which leads us to avoid making our-
selves conspicuous. Whether this be part of our
national character we must see ourselves as others
see us to determine. At any rate, whatever be the
amount of our retiring modesty that stays at home,
our travelling countrymen do contrive (against their
will, it may be presumed) to make themselves the
observed of all observers wherever they go. And it
may be asked, is the climate of Scotland more genial
or the character of its people more effusive than ours ?
Yet Scotchmen have the gift of articulate speech,

Y Tract on Education, 1644.
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than to the maestro, for whilst the latter has
to do with parts either wholly or in great measure
beyond the pupil’'s control, the former by knowing
how the lips and the tongue should be used can
not only skew them acting properly but make
the pupil imitate the movements, with his eyesight
as well as his muscular sense to help him.

No man can really teach the art of utterance who
is not familiar with the mechanism of articulation in
all its details. Not only this, but he should know all
possible defects of speech and their causes ; provincial
and ethnological peculiarities of accent and intonation,
and the natural modes of expressing the emotions in
their subtlest shades of degree and infinite variety of
kind, whether by the play of the facial muscles, or by
gasture or bodily attitude. In addition to this the
elocution-master should possess at least some amount
of that indefinable moral force known as “personal
magnetism.” He should be able not only to instruct
his pupils, but to command their respect and if
possible rouse their enthusiasm, for, as Quintilian
well says, “we more readily imitate those towards
whom we are well disposed.”! He must not be so
much wrapt up in his own art as not to distinguish
physical incapacity from carelessness or want of will,
and he should have sufficient knowledge to lead him to
recognise or suspect disease or natural defect. I do
not mean that he should be able to make a diagnosis,

! % Vix autem dici potest quanto libentius imitemur eos quibus
favemus.”—/nst. Orator. Lib. ii. cap. ii.
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of many of our pulpit orators. In Mr. Spurgeon’s
case the configuration of the front tecth and lips is
unfavourable to effective utterance, but the vocal
instrument is so perfect and the artistic expres-
sion so faultless, that neither advancing years nor
ill-health can destroy the sympathetic quality of
his rich voice. The vocal powers of but few
clergymen are equal to those of Mr. Spurgeon, the
Bishop of Sydney (Dr. Barry) being perhaps his
closest rival. Cardinal Manning and Mr. Haweis,
though so different in their styles, both show how
much may be done by the intelligent culture of a
naturally weak organ. The former preacher makes
up by extreme clearness of articulation for the lack
of power in his voice, whilst the latter accomplishes
the desired end by the variation and contrast of his
tones, a method which, on the other hand, is per-
haps carried to some excess by Dr. Parker. The
sudden transitions from a deep bass tone to notes
of almost falsetto quality, which characterize the
style of the City Temple preacher, would have long
since caused serious injury to the larynx had not

the organ itself been very strong and capable of
the greatest endurance,
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his organs of speech by means of regulated exercise
of the breathing apparatus and of the tongue, whilst
the latter seeks to help him by means of instruments
which serve to hold up or keep down the tongue.

All or most of these plans succeed fairly well for a
time when the pupil is sustained by the encourage-
ments of an enthusiastic master. It is too often the
case, however, that when the cure is complete and the
unfortunate sufferer is left to himself, disaster over-
takes him, like the swimmer who has never learnt to
buoy himself without corks. Nevertheless, I do not
deny that great ameclioration may be produced by
rational and persevering treatment directed to the
mental as well as to the physical constitution of
the patient. I am inclined to consider a good
deal of what is usually called “impediment” in
speech to be due rather to weakness of volitional
impulse than to any inherent defect in the structure
or working of the organs. The will is there, but
its behests are either imperfectly conveyed or
blunderingly executed. In one of the worst cases
of stuttering that I have met, the utterance was
always improved by small doses of strychnia, whilst
the sufferer was almost deprived of the power of
spcech by tobacco! 1 think it probable that the
utterance would be improved if the voice were
always used in a loud key; the greater effort re-

quired for its production tending to insure stronger

1 Strychnia is a powerful stimulant of the nervous system
whilst tobacco is a mild sedative.
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—

the first place, few actors can have to speak for so
long as two hours in any one evening, whercas that is
I conceive, rather under, than over, the average time
during which a clergyman has to use his voice a/most
continuously on Sundays. Then in the case of
teachers, the drudgery of the work must be taken
into account, the voice having to be used amidst
various noises and depressing surroundings, often to
dull and inattentive listeners. Speaking under such
circumstances is an altogether different thing from
speaking on the stage where everything helps to
stimulate and excite, where applause nerves to fresh
effort, and the very passion of acting, simulated though
it be, produces for the time at least insensibility to
fatigue. The difference is as great as that between
an overworked cab-hack and a racehorse.

The treatment of “ clergyman’s sore throat ” must be
left in the hands of the physician, who, however, can
accomplish little unless the sufferer desists from using
his voice for some time. In most cases also the
sufferer must afterwards go through a course of in-
struction in the art of voice-production. The dryness
of the throat which is often felt as a distressing
symptom by such patients can be alleviated by keep-
ing a glycerine or chlorate of potash! lozenge, or (in
imitation of a certain celebrated curate) an “acidulated
drop” in the mouth. In addition to the emollient

! Wyeth’s “compressed tablets” of chlorate of potash are

especially convenient for this purpose, as they are so small that
they can be held in the mouth whilst using the voice.
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effect of the remedy, the mere presence of the foreign
body promotes the secretion of fluid from the mucous
membrane,

Another condition less familiarly known to the
public and less chronic in character, but scarcely less
distressing, is what Mandl! called faticue de la voix.
There is no particular disease in the vocal organs
except perhaps a certain degree of congestion and
relaxation, but there is a sense of weakness and
inability to sound the voice which sometimes gives
way altogether. When the speaker does succeed in
producing it, it is unsteady and deficient in volume,
and the effort is most fatiguing, not merely to the
organs immediately concerned, but to the general
system, The mental distress is sometimes very
great, the speaker being in an agony of terror lest
his voice should fail him, a state of mind which must
of course hasten the catastrophe. A still more severe
degree of this disorder is what may be called
“vocalist's cramp,” in which the muscles from over-
use lose the power of contracting (like an india-
rubber cord that has been overstretched), or can act
only in an irregular and spasmodic way independently
of the will or even contrary to it. Analogous condi-
tions are often seen in other parts which have been
overtaxed, as for instance in the muscles of the hand
in persons who write much (scrivener’s palsy), or in
the muscles of accommodation in the eye in those whose

1 Hygiéne de la Voix, parlée ou chantée, 2nd edition, Paris,

1879, p. I
M
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work obliges them to look intently at small objects,
especially by artificial light. In cases of “fatigue
of the voice,” the chief remedy is absolute rest of the
parts which have been over-used; without this all
medication is useless. Proper treatment can, how-
ever, help greatly in expediting the cure and making
it more complete and durable, but it would be useless
to refer to this subject further without entering into
details which would be out of place in a popular
treatise. The patient can greatly aid the doctor
by avoiding whatever is likely to delay the cure, such
as premature or injudicious use of the voice, overwork
of any kind whether of body or mind, and quack
remedies which are either inert or, worse still, pro-
ductive of a passing benefit which is dearly bought by
subsequent reaction. Among the principal hindrances
to recovery I must place nervous impatience, anxiety,
and fidgetiness, which the sufferer must struggle
against with all his might. With time and persever-
ance I am convinced that no case of this kind is
incurable, and if sufferers can be brought really to
believe this, such faith will of itself tend to move
the mountain of their complaint. |
Amongst other aids which the patient can employ
for himself I may mention friction and mechanical
support to the larynx. A good way of applying the
former is to sponge the parts round the “ Adam's

apple” with tepid water, and afterwards with cold

water mixed with a little vinegar or Eaw de Cologne.
This should be done for a few minutes, and the skin
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should then be thoroughly dried by rubbing it with
a rough towel as hard as can be borne. Some slight
manipulations may also be practised, such as knead-
ing the sides of the larynx lightly and pushing it
up and down with the fingers. It must be under-
stood that these manceuvres should not be at all
violent but they should be strong enough to be felt
in the deeper parts of the neck. The term “massage ”
has recently been applied to this method of stimu-
lation, and instances have been recorded in which
the singing voice was restored by this means. It
must be clearly understood, however, that such an
effect can only be produced when the loss of voice
is functional, that is to say, when from exhaustion
or nervous disability the machine does not work.
Massage can only do harm when the voicelessness
is caused by organic disease. The larynx may
also be steadied when one has to speak, either
with the fingers or with some sort of mechanical
support, ¢,¢. an elastic belt with two little pads to
press gently but firmly on the sides of the organ. A
band fitted with a small apparatus which sends a
weak current of electricity constantly through the
affected muscles may be worn round the neck with
advantage. It is most important, however, that
this should never be done except with the sanction
of a competent professional adviser, and care must
be exercised in selecting a suitable apparatus, as too
many things of the sort are mere useless toys. It
must be remembered also that -even genuine instru-
M 2
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ments need a great deal of attention and some skill
to keep them in working order.

A course of waters at Aix-les-Bains is likely to be
of great use in cases of chronic congestion and
relaxation of the vocal organs, whilst the Mont
Dore “cure” is especially valuable as a protective
against the tendency to winter catarrh, which is
an unfailing characteristic of weak or over-worked
throats.

SECTION V,
Special Hygiene for Speakers.

The hygienic rules which have already been laid
down for singers apply with equal force to speakers.
The sounder the condition of the body generally,
the better will the voice be, especially for prolonged
effort. All the things which have already been
mentioned as likely to cause irritation to the delicate
lining membrane of the throat must be avoided, and
no trouble must be spared in acquiring the art of
using the voice in the best way. That is indeed the
very corner-stone of vocal hygiene, without which all
other things are practically useless, It is obvious
that the least strain will be put upon the organs
when the voice is confined to the middle of its
compass, that is, when the tones are easiest and most
natural to the speaker, The individual's own sensa-
tions are, within certain limits, the safest guide as to
this, but these are by no means infallible, and no-
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where is the skill of a competent teacher more
clearly seen than in his power of helping his pupils
to discover their nafural tone of voice.

In using the voice the speaker must be careful to
put himself in the position most favourable for the
free play of his vocal organs. An actor may be
obliged by the dramatic fitness of things to speak in
constrained attitudes just as he may have to disguise
his voice, to stutter, or to lisp, but a preacher or
orator has no excuse for using his voice otherwise
than to the best advantage. The body should be held
erect, but not stiffly like a soldier standing at “ atten-
tion,” the head well up, the chest expanded, the neck
not compressed by tight scarves or collars of the
garotting type so much affected by the /Jaute
gomme of the hour. If a man has to read, the book
or paper should be held before him so as to be
legible without bending the head till the chin
almost touches the breast-bone, as is often the case.
The voice must be, as it were, Zirown at the most
distant part of the audience, and the speech should
be addressed mainly to those within compass of such
range of vision as is possible without turning the
body altogether to one side or the other. The orator
should remember that Nature os fomini sublime dedit,
and he should look his audience in the face. He
should not speak with his eyes cast down unless as
a rhetorical artifice in the way familiar to the astute
Ulysses, who as we are told put on an appearance
of modesty and hesitation in beginning to speak,
the more effectually to conciliate his hearers. And
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indeed there is no surer way of securing silence and
attention at the outset than to commence in such a
key that the audience must “stand fixt to hear,” and
it may be added that such initial moderation will
make the wvoice last longer. A man who has to
speak for a considerable time must husband his
resources as runners do in the early part of a race.

Brouc! lays it down as a rule that the most absolute
silence must be observed during the whole day before
using the voice in the evening. This “counsel of
perfection” is of course for actors, but if the rule is
sound it must apply to speakers of all kinds. I do
not consider that such an ultra-Trappistical code is
beneficial, even supposing that any one could be found
to adhere scrupulously to it. That the voice should
not be exerted as in prolonged declamation or even
much speaking in noisy streets, cabs, or trains, is what
every one will agree to ; but absolute silence would, I
think, be rather injurious than otherwise.

I need not repeat here what has already been said
on the subject of medicinal aids to the voice. Every
public speaker has his own specific, from the Spartan
glass of water to possets and concoctions of greater
or less complexity of composition and considerable
alcoholic strength. As there is hardly anything which
hygienists have not condemned as in some way perni-
cious to health, even the glass of water has not escaped
anathema. Few lecturers, however, would, I imagine,
care to face an audience unsupported by the sight at

V Hygiéne Philosoplique des Artistes Dramatigues, Paris_
1836, p. 250.
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ieast of the familiar fluid. In this matter, as already
said, every experienced person must be a law unto
himself. But I am bound to say that I consider the
example of a leading actress (whose retirement has
recently robbed English dramatic art of one of its
most fascinating exponents) is one not to be rashly
followed by less gifted individuals. This lady is, or
rather was, in the habit of drinking a glass of iced
water immediately before going on the stage. To say
nothing of the immediate shock to the nerves of the
throat, the reaction that must inevitably follow such an
application would be likely in less exceptional organ-
isations to induce a degree of congestion that would
seriously interfere with clearness of delivery. It
cannot be repeated too often or too earnestly that
all such violent measures (for such they are when
applied to a part so delicately sensitive as the throat),
even whilst appearing to give temporary relief are to
be reprobated as entailing subsequent discomfort and
possibly even disease. Another powerful argument
against such things is the danger that after some
time the speaker may become unable to dispense
with them.

Sedatives may be necessary beforehand to subdue
that excessive excitement which is common enough
even in the most practised speakers, and which may
reach such a degree as to make them incapable of
doing full justice to themselves. I have already
spoken of the beneficial effects in such cases of
a tonic or sedative draught taken shortly before

speaking ; the great physiologist and surgeon, John
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Hunter, could never address even an audience of
students without such a preparatory potion. Special
care is necessary affer speaking not to expose the
throat to cold air on leaving the theatre or hall ; the
parts are then in a state of congestion from exercise
which renders them very liable to become inflamed
by a comparatively trifling cause. A good meal
should follow any prolonged vocal effort, but hot
or pungent things, which as already said are always
hurtful, must be particularly avoided under such
circumstances for the reason just given. In fact all
the precautions which I have enjoined in various parts

of this work against atmospheric or other irritants
(close rooms, tobacco smoke, &c.,) are doubly neces-

sary when the throat is congested and fatigued after
a great effort.

SECTION VI

Concluding Remarks.

In bringing this little work to a conclusion I must
again draw the reader’s attention to the fact that I
have throughout been speaking purely as a physician.
I have no desire or pretension to usurp the functions
of the singing-master or elocutionist, nor do I claim
any power of “endowing with artistic merit” voices
which nature has made harsh and disagreeable. My
aim has been to furnish the vocalist and public speaker
with a guide to the diseases of the voice, and the best
means of avoiding them. I am aware that the rules
which I have laid down cannot always strictly be
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followed in practice nor is it perhaps altogether
desirable that they should. No one, except perhaps
Dr. Richardson, leads an ideally healthy life; even
the members of the Sanitary and National Health
Societies would I have no doubt be individually found
wanting if weighed in the balance of a severe hygiene,.
Thackeray observes that a doctor who has written a
book on diet is almost always a bon vivant, and at
medical symposia one is pretty sure to be edified by
seeing authorities on gout and obesity showing an
utter disregard of their own austere precepts. But
in addition to the “touch of nature ” which makes the
divorce between principle and practice so familiar to
weak humanity, a nobler feeling may sometimes be at
the bottom of such revolts against hygienic dogma.
It is a reaction, perhaps unconscious, against the wave
of sanitarian fanaticism which is sweeping away one
after the other nearly all the pleasures and much of
the beauty of our poor mortal life. It is beginning
to be forgotten that health, best gift of fortune though
it be, is not an end in itself, but a means to the accom-
plishment of whatever useful or noble work we have
to do in the world. Mere health would be too dearly
bought by the sacrifice of everything that makes life
worth having. No man can be a hero who guides his
footsteps solely by the light of a cautious hygiene;
on the contrary he must often act in defiance of its
dictates. But the most heroic bosom will find its
generous throbbings dulled by improper nourishment,
and sickness impairs the usefulness of the most
energetic worker. Like the hero, the vocal artist
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must spend and be spent if he would achieve great-
ness. As Rousseau said of cloistered virtue, a voice
which can be kept in order only by a strict observance
of hygienic laws is hardly worth the trouble of
preserving.

The man who puts the question of his own physical
well-being before everything else can never excel ex-
cept as a valetudinarian. But whilst thus alluding to an
element of weakness in the modern gospel of health,!
I must not be understood as wishing to undervalue its
teaching. It is well for the most daring sailor to
know the rocks on which his ship may split and all
the manifold dangers of the sea, not that through fear
of them he may spend his life in inglorious ease on
shore, but that his very courage and skill may not
lead him to premature destruction. So it is with
vocalists. Hygiene tells them what is likely to injure
or ruin the voice ; it rests with each one to decide for
himself what risks he shall run for the sake of art or
fame or livelihood. I have attempted to set forth as
lucidly as possible the general principles of voice
preservation and the most important points of practi-
cal detail; the individual application must be left
to those whom it immediately concerns. Though it
is only drawing-room tenors that may need all the
precautions of a hot-house hygiene, even the most

richly endowed organization cannot long defy natural
laws with impunity.

! Summarised in Lord Beaconsfield’s electioneering parody
of the Preacher, Sanitas Sanitatum et omnia Sanitas.
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upper part of which it divides into two smaller tubes
(“bronchi "), which branch off from the main trunk
at an obtuse angle (see Fig. 14, ér),and run in a slant-
ing direction downwards and outwards, one to each
lung. As they approach thoss organs they begin to
break up into still smaller tubes, and this subdivision
‘goes on within the lung itszIf till the ultimate rami-
fications end in tiny pouches or “air-cells,” which the
unscientific reader may picture to his mind’s eye as
resembling soap-bubbles of infinitesimal size. Each
“ bubble,” or cluster of “bubbles,” communicates
through a minute opening with the ultimate divisions
of the bronchial tubes. The walls of these little
cells are very thin and of highly elastic structure,
and in the substance of each is a delicate network of
very small blood-vessels, called *“capillaries.” It is
here that the vital part of the respiratory process,
viz. the purification of the blood, takes place. This
consists essentially in an exchange of gases between
the blood and the air, wherein the former yields up
some of the waste matters of the system in the form
of carbonic acid, receiving in return a fresh supply of
oxygen. It is evident from this how important it is
to have a sufficient supply of pure air, ze. air which
contains its due proportion of oxygen, to renovate
the blood. A room in which a number of people
are sitting soon becomes “ close” if the windows and
doors are kept shut; this indicates that the oxygen
in the air is exhausted, its place being taken by
carbonic acid exhaled from the lungs of the
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assembly, so that the purification of the blood must
necessarily become more and more imperfect. This
process of re-breathing air that has already been
used, if long continued, leads to asphyxia and death,
but short of this point it gives rise to much dis-
tress, and even discase. This canse, for instance,
lics at the root of much so-called “delicacy,”
susceptibility to cold, languor, headache, and nervous
depression,

It is not so much, however, the physiological as
the mechanical part of breathing that 1 am imme-
diately concerned with. Besides their principal
function of purifying the blood, the lungs are the
bellows of the vocal instrument. They propel a
current of air up the windpipe to the narrow chink
of the larynx, which throws the membranous edges or
lips (““vocal cords”) of that organ into vibration, and
thereby produces sound. The air taken into the lungs
in inspiration distends the air-cells; it is driven out
again mainly by the contraction of the elastic walls
of the little cells themselves. This is the essential
feature of the expiratory act. Inspiration, on the
other hand, is more complex, and may be performed
in two or three different ways or by a combination of
them. They all have the common object of increasing
the capacity of the chest so as to leave room for the
expansion of the lungs as the air is drawn into them.
What may be termed the natural method of breathing
is performed principally by the agency of a large
muscle known as the diaphragm (Frontispiece, /, and
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Fig. 14, 4d), which spreads across the cavity of the
trunk, dividing it into an upper or thoracic, and a
lower or abdominal, space. The former is known as
the chest ; the latter (to ears polite) as the “ stomach.”
The diaphragm, when in a state of repose, arches
upwards, so as to make the floor of the chest a

FiG. 14.—THE VucaL INSTRUMENT.

Z, larynx ; ¢, trachea: &7, bronchi: &g, lung ; 4, diaphragm.

kind of dome, on the convexity of which rest the
bases of the lungs, whilst the under surface looks
towards the abdomen. In contracting, the muscle
descends towards the latter cavity so as to make the
floor of the chest almost flat, thus leaving room for
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the increase in volume of the inflated lungs. In ex-
piration the diaphragm simply returns to its former
condition. This mode of breathing is known as
“diaphragmatic” The action of the diaphragm is
assisted by the elevation and partial expansion of
the ribs (see Fig. 14), which, together with the breast-
bone, make a cage-like framework for the chest. Each
pair of ribs is furnished with two sets of muscular fibres
which act on them in contrary directions. Breath-
ing carried on mainly by the ribs is called “costal”
respiration, and it is sometimes iargely practised by
women with the upper ribs alone owing to the partial
fixation of the lower by tight stays. In very violent
breathing the collar-bone (or “clavicle”) is forcibly
drawn up by the muscles of the neck so as to assist
the action of those which act on the ribs. This
method of inspiration is called “dlavicular.” These
three modes of inspiration include all the means at
our disposal for taking breath, and it is important for
all who use the voice to understand them. Clavi-
cular breathing is seldom employed except in certain
diseased conditions and during very violent exertion.!
To obtain its full power the hands must firmly hold
some fixed object in order that the collar-bone may
(through the shoulder-blade) have a fulcrum., When
costal or diaphragmatic breathing is spoken of, it

1 The force with which the clavicle may be drawn up is
shown by the fact related by Dr. Walshe (Dramatic Singing,
London, 1881, p. 15, footnote), that Rubini actually broke hls
collar-bone in delivering a very high note.



176 The Larynx.
must always be remembered that in the normal
human body both methods are always used together,
the one assisting and completing the other. The
terms are in reality relative, and are, or should be,
applied only as one or the other type predominates
in an individual at a given time.

The larynx is sometimes absurdly called the
“ yoice-box,” as if it were one of those ingenious toys
which grind out a thin strain of wiry melody on
being wound up. If a comparison is necessary, I
should prefer to liken it to a hollow wedge, of which
the sharp end looks forward. The larynx is, in fact,
an expansion of the upper part of the trachea, on
which it is placed like a funnel on the top of a tube.
The large end, which is uppermost, is provided with
a self-acting lid, whilst the lower is continuous
with the windpipe, and through it with the lungs.
Almost round at its lower end, the larynx is nearly
triangular in shape at its upper opening, the apex
of the triangle being in front. The walls are formed
mostly by pieces of cartilage of various size and
shape held together by muscles and other soft tissues,
the whole being covered by a smooth, moist integu-
ment like the skin lining the mouth, and known as
“ mucous membrane,” The lowest cartilage, 7.e. the
one immediately above the windpipe, is called the
“ cricoid ”’ (Fig. 15, ), and is almost circular in out-
line. In shape it resembles a signet ring, the broad
surface (representing the seal) being at the back. It
is usually large enough in circumference to admit a
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fibres. The space between the outer border of the
muscle and the inner surface of the thyroid cartilage
is padded with loose connective tissue (Fig. 18, ¢?), so
that the vocal “cord” is not a s#ring, but the free
edge of a projecting fold of membrane (see Fig. 17,
rve and /vc). The upper part is broader than the
rest, so that the inner edges project towards each
other. They are made of fine elastic tissue mingled
with a variable amount of fibrous material. Of course
there are an infinite number of individual differences
in the cords as regards length, thickness, elasticity,
and other qualities just as there are in other parts
of the body. The vocal cords with the arytenoid
cartilages behind enclose a small space forming the
opening of the air-passage and known as the “glottis ”
(Fig. 18), and the free edges of the vocal cords con-
stitute ke lips of the glottis ; it is the vibration ot
these lips which produces the voice. The length of
each cord or vocal lip is a trifle more than half an
inch in men, and rather less than half an inch in
women ; whilst the male glottis as a whole is very
nearly an inch, and the female not quite three-fourths
of an inch long. Immediately above the vocal cord on
cach side is a little pocket or “ventricle” (Fig. 17, ),
which is very variable in size, being sometimes a
mere slit, whilst in other cases it is large enough to
admit the point of the finger. The lower edge of this
opening is formed by the vocal cord itself, whilst
the upper consists of a narrow fringe of membrane,
formerly known as the false cord, to which many
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years ago I gave the name of “ventricular band”
(Fig. 17, #vb and /vb ; see also the laryngoscopic draw-
ings, pp. 36-41), now almost universally employed.
The ventricular band is nothing more than the lower
edge of a membranous fold stretching from the
side of the epiglottis in front to the arytenoid
cartilage behind and completing the side-wall of
the upper portion of the larynx. These parts form
the framework of the organ; it only remains to
describe the muscles which pull the cartilages and
the cords towards or away from each other, and thus
produce the wonderful variety of quality, tone, and
intensity of voice with which every onc is familiar
even in the ordinary speech of his own limited circle
of friends, The laryngeal muscles are small fleshy
slips, attached at each end to different parts of the
framework which, by their contraction, Ze. shortening
of their fibres, are drawn nearer to each other, Thus
there is a muscle (“ crico-thyroid ) (Fig. 15, ctm)
at each side, which runs backwards and upwards
from the cricoid cartilage to the lower edge and
adjoining horn of the thyroid cartilage. Another
muscle (“arytenoid”) passes at the back of the
larynx from one arytenoid cartilage to the other. A
third muscle (“posterior crico-arytenoid ™) stretches
from the back or signet of the cricoid cartilage
to the outer spur of the arytenoid. Between the
same point of the last-named body, and the upper
part of the side of the cricoid passes a small muscle
(*lateral crico-arytenoid 7). A fleshy bundle (* thyro-
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along, just as the muscles which move the mouth,
nostrils, and eyes, are attached not only to the points
which it is their function to draw together, but like-
wise to the skin of the face between those features,
thus giving the countenance its mobility and almost
infinite variety of expression. The last muscle re-
quiring mention is the “depressor of the epiglottis™
which is attached to the arytenoid cartilage, and to
the corresponding lateral margin of the epiglottis.
The action of these various muscles is excessively
complicated, and any one who should be able fully
and exactly to describe it, would dispel the mystery
which still surrounds the whole subject of voice-
production. An elaborate analysis of the action of
the laryngeal muscles may be found in various
papers by my friend Dr. Jelenffy.! These disserta-
tions are, however, by no means easy reading to the
expert, while the intricacy of their subject-matter,
and the severely technical way in which it is dealt
with make them caviare to the general. I can only
allude briefly in this place to a few points that
appear incontestable. Thus, the vocal cords are
stretched by the contraction of the crico-thyroids,?

© See Wiener Med. Wochenschr., 1872, Nos. 3and 4 ; Pfliger’'s
Archiv, Bd. vii., Hft. 1, 1873 ; f&z;f Bd. xxii. 1880.

= A glance at Fig 15, cfm, will show that the muscle does not
act directly on the vocal cord, but on the cartilages to which it is
attached. It used to be believed that the effect was produced
by pulling the thyroid cartilage down so as to increase the dis-
tance between it and the arytenoid cartilage behind, and thus
stretch the vocal cord by moving one of its points of attnchment

sl e o W~







186 The Resonance Chambers.

latter muscles act in combination with the others,
they also play the part of “tensors.” According to
Jelenffy, the lateral crico-arytenoid muscles also
assist in the tension of the vocal cords by fixing
the arytenoid cartilage, which would otherwise be
pulled forwards, thus relaxing the cords. By the
arytenoid muscle the cartilages of that name are
drawn towards each other, so as to lessen or even
close the chink of the glottis at its posterior part.
Lastly, the epiglottis is drawn by its depressor
muscle over the upper opening of the larynx. There
are other muscles which need not be more particu-
larly described here which draw the larynx as a whole
up or down; the action of these, though important,
is only auxiliary in voice-production,

We now come to the third element in the vocal
apparatus, viz. the parts which give resonance to the
voice. The lungs supply the air-blast or power, and
thereby regulate the znfensity of the sound; the rate
of vibration of the vocal lips governs the pitc/, whilst
the resonance-chambers give the voice its peculiar
quality or #imbre. Taking the resonance-chambers
seriatim, there is first the cavity of the ckest bound
round, as already stated, by the ribs covered with
thick folds of muscle, a layer of fat of wvariable

z.e. towards the spine ; (3) the same thing happens if the two
wings of the thyroid cartilage are pressed together from the
outside. Jelenffy’s views on this subject have been called in
question by Michael (Berl. Kiin. Wochenschr. 1876, pp. 520 and
534).
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chambers by the hard palate, the latter thus forming
at once the roof of the mouth and the floor of the
nose. From the hinder part of the hard palate the soft
palate, or “velum,” hangs down like a curtain over
the root of the tongue. The soft palate has a small
appendage of variable length, projecting like a tongue
from the middle of its lower edge ; this is the “ uvula”
(Frontispiece, /), the &éte noire of many vocalists,
who look upon it as the root of all evil as far as the
throat is concerned. The soft palate and uvula are
composed almost entirely of muscular tissue covered
on both surfaces by mucous membrane. Being mus-
cular the curtain lengthens or shortens as occasion
may require, and is sometimes retracted in the same
way that the finger of a glove is accidentally drawn
in when the glove is being taken off the hand.
Although the uvula is not as a rule under the
direct government of the will, it may by assiduous
practice be made partially submissive thereto. When
at rest the uvula hangs vertically down, and as the
tongue bulges upwards at its posterior part a sort
of valve is formed, which shuts off the cavity of the
mouth from the pharynx. In respiration the natural
course of the indrawn air is through the nose, down
the pharynx, into the windpipe. In swallowing,
however, the valve just referred to is opened by
the separation of the tongue from the soft palate, the
latter being drawn up so as to touch the back wall of
the pharynx, and cut off all communication with the
nose. This closure is rendered more complete by

e
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a slight projection of the pharyngeal wall in the
middle line behind. To this the edge of the updrawn
soft palate is applied, the back and sides of the space
being at the same time pressed towards each other
by the fibres of the superior constrictor, a muscle
which surrounds the vpper part of the pharynx, and
in contracting compresses the cavity as by the grasp
of an encircling hand. Under these circumstances,
it is obvious that the pressure of a column of air
from below, ze. in the direction of the laryngeal
blast, serves only to tighten the naso-pharyngeal
valve. All this machinery is governed by the will,
so that the passage from the mouth to the nose can
be cut off entirely or in part. The action of the soft
palate, in singing and speaking, is therefore of the
most complex nature; indeed, the movements of
this little body are even yet not perfectly understood,
in spite of its being under such constant observation.
I have, however, tried to give an intelligible account
of what may be called its fundamental action as
a naso-pharyngeal valve, and of the less vital but
still important part which it plays as an imperfect
pharyngo-buccal valve. It is necessary that this two-
fold function of the soft palate should be thoroughly
understood by the voice-trainer, as the muscles
which move it can be educated just like those of any
other part.

The “fauces” are sharply defined folds which
project on each side of the interior of the throat.

They are in reality prolongations of the lower edge
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of the soft palate, where it unites with the inner wall
of the mouth. There are two ridges on each side,
an anterior and a posterior one, which diverge from
cach other in a downward direction, like the letter V
reversed (A); between them on each side lies the
tonsil. The folds just described are technically known
as the “pillars” of the fauces, whilst the part of the
mouth bounded on each side by the tonsils, being the
narrowest point of the cavity,is called the isthmus.”
Each “pillar” incloses a bundle of muscular fibres;
the front one (called palafo-glossus) being connected
with the under part of the side of the tongue,
whilst the hinder one (palato-pharyngeuns) runs much
further down into the throat, and is attached in a
rather complicated manner to the side of the pharynx
and upper part of the larynx. It is obvious that,
both these muscles acting as they do on the soft
palate, the tongue and the larynx, must be most
important factors in voice-production,

The “tonsils” are small glands situated between
the pillars of the fauces on each side. In the healthy
state they are often so small as to be almost invisible,
whilst, on the other hand, when enlarged by disease
they may project so far across as to touch each other
in the middle line. Their intimate structure need not
be described. To the naked eye they appear roundish
bodies, about the size of half a hazel-nut, with a
surface dimpled by depressions which are in reality
the mouths of tiny channels leading from the interior

of the gland and opening into the mouth. The use
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at the back of the throat by a current of air drawn in
directly through the mouth with that produced by air
inspired through the nose. On either side of the nasal
passage, and above it in front and behind are hollow
spaces (“sinuses”) in the neighbouring bones, alldirectly
or indirectly communicating with the nose (see Front-
ispiece, @ and 4). The size of these cells varies much
in different individuals, but it is obvious that in every
one they must have a very great influence on the re-
sonance and quality of the voice. A glance at the
woodcut (Frontispiece) will enable the reader easily
to understand the main features of the description
just given.

The organs of woice having been described, those
of speeck must next be briefly referred to. Articu-
lation is effected by the action of the palate, tongue,
teeth, and lips, which, by the almost infinite variety
of position which they assume relatively to each
other, modify and break up the current of sound as
it issues through the mouth into syllables and words.
The palate has already been treated of in sufficient
detail from the anatomical point of view. The
tongue is a mass of muscle, the fibres of which cross
each other in an extremely intricate manner. Its
root is attached to the hyoid bone (Fig. 15, Z5), which
as its name implies, resembles the Greek letter v, and
is placed horizontally in the throat a little way above
the larynx, with the convex border in front, and two
long offshoots (“greater cornua™) pointing back-
wards. To the upper and lower edges of this little
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vibrations with a magnifying glass, 1 could not see
them in the utterance of falsetto notes. Only the
edges seemed toact.”! But what kept the substance
of the cord from vibrating? This puzzled our in-
quirer till he found that an old anatomist (Fabricius
ab Aquapendente) had shown that certain fibres of the
thyro-arytenoid muscle pass horizontally into the
vocal cords, and Lehfeldt conjectured that by the
contraction of these the vibration of the outer edge
of the cord might be checked. It is evident that this
hypothesis of Lehfeldt's rested on a very slender
basis of observation, and it would probably have
fallen into oblivion had it not been adopted by the
great physiologist Miiller, whose brilliant chapter on
the voice has been the locus canonicus on which nearly
all succeeding writers have founded their doctrines.
The name of Lehfeldt (although duly mentioned by
Miiller) has been forgotten, and his view is almost
invariably cited as that of Miiller, The theory itself
is accepted as true by most investigators, chiefly on
the mere authority of its reputed author.

Garcia, from observation with the laryngoscope,
asserts that in the lower part of the chest register the
whole of the glottis is thrown into full loose vibrations,
the vibrating edges including the anterior spur of the
arytenoid cartilage, as well as the vocal band proper; as
the pitch rises, however, the cartilages come into closer
apposition, till the vibration is confined to the vocal
cord. Thissequence s repeated in the falsetto register

' Soli margines videbantur agere,” op. cit. p. §8.
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vibrates with the rest, in the falsetto the other two
alone come into play. Battaille gives an elaborate
anatomical description of the subglottic part of the
cord to which he attaches so much importance, but
he has failed to inform us how he was able to see
beloww the cords at a time when according to his own
account they are in close apposition.

Mandl held that in the lower register the whole
glottis is at first open and gradually closes posteriorly
leaving a fairly wide elliptical opening between the
cords, whereas in the higher register the edges of
the glottis come so close together that there is
only a linear interval between them. Mandl does
not seem to have noticed the elliptical shape of
the glottis which is characteristic of the head notes.
Madame Seciler's observations are little more than a
repetition of Garcia's as far as the chest and falsetto
registers are concerned, but she was able to make
a more minute study of the head notes. She says
that in producing them the vibrating element is
still further diminished owing to the posterior half
of the vocal cords coming so tightly together as
mutually to check each other’s motion. Thus there
remains an oval orifice corresponding to the front
half of the glottis of which only the edges vibrate ;
this opening contracts and becomes more and more
circular at every rise of tone! Vacher? also made
the difference of registers depend mainly on a
variation in the length of the vibrating element.

1 Op. cit. p. 59. * 0p. cit.
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Jelenffy * explains the difference between the chest
voice and falsetto by the variation in the shape of
the glottic orifice according as the thyro-arytenoidens
muscle (p. 183), is in a state of contraction or of
relaxation. For this reason he calls this the
“musculus vocalis,” the vocal muscle par excellence.
In the chest register the muscle is contracted, the
two thus pressing the cords inwards so as to touch
each other, leaving only a linear aperture, or rather
fissure between them ; the air in the windpipe is
thus subjected to considerable pressure, and rushes
out forcibly when allowed to escape; the sound is
full and powerful. In falsetto, on the other hand,
the vocal muscle is relaxed, the glottis is not com-
pletely closed, the air-column flows smoothly cut
without meeting with any resistance on the part of
the vocal cords; the sound is correspondingly soft
and thin.

Dr. Illingworth has propounded a theory ? as to the
production of falsetto tones which has at least the
merit of novelty. In this gentleman’s opinion it
is the false vocal cords or ventricular bands (see
p. 181) that are chiefly concerned in the process,
which is described as a kind of laryngeal whistling,
the glottis playing the part of the whistler’s mouth
and the ventricular bands that of his lips. In the
chest register Dr. Illingworth compares the - action

of the vocal organs to that of blowing a trumpet,

1 Pliinger's Archiv., Bd. xxii., 1880,
* The Mechanism of the Voice, Clayton le Moors, 1882.
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that in chest-singing it is only the mucous covering
of the vocal cords that vibrates, not the substance of
the ligaments themselves. The mucous membrane
in that situation . is, according to him, very loosely
adherent to the parts which it covers, and if sound
is produced in an exsected larynx by blowing through
the windpipe, the membrane can be distinctly seen
to detach itself from the underlying cord, and to take
up a position in the glottis, where it vibrates. If the
part which is thus seen to vibrate be pricked with a
needle, the muscular tissue is never reached. Martels
argues that the thyro-arytenoid muscle (see p. 183)
in contracting bends the cords outwards a little, thus
leaving an elliptical interval between their edges in
the middle ; the mucous membrane is thus loosened
and set free to vibrate under the influence of the blast
of air rushing through the glottis from below. The
thyro-arytenoid in fact “ prepares the way,” but it is
the crico-thyroid muscle (see p. 182) which actually
produces song by giving the vocal membrane the
length, breadth, and degree of tension required for
each note. The difference between the chest and
falsetto registers, according to Martels, is that, whilst
the former is produced by reeds, the latter are in
reality flufe sounds. In falsetto it is not the mem-
brane but the air itself which is the sounding body:.
He agrees with most of the other observers to whom I
have alluded in affirming that in falsetto production
the posterior part of the glottic chink is closed, and
he says that at the same time the upper vocal cords
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than would be necessary in cords of greater length.
MM. Gouguenheim and Lermoyez lay much stress on
the fact that there is a difference of timbre as well as
of mere pitch between the two registers, and suggest
that the peculiar quality of the falsetto, which is of a
slender, flute-like character of sound with little rein-
forcement from harmonics, is due to: first, closure
of the nasal passages by strong contraction of the
soft palate; secondly, a special adjustment of the
cavity of the mouth, the cheeks being more tense, and
vibrating more freely than in the chest register. More
recently M. Lermoyez in an independent work?! ex-
presses an altogether different opinion. He maintains
that pitch is altered solely by wariation of tension in
the vocal cords, and agrees with Martels in explaining
the difference between the chest and the head registers
as owing to the fact that the w/kole cord vibrates in the
former, and only the mucous membrane in the latter.
Lermoyez now rejects the idea that the Jeng#/ of the
reed has anything to do with the production of the
difference.

From this brief review of the various scientific
explanations that have been offered as to the pro-
duction of the registers of the human voice, it will be
seen that, setting aside all the confusion of terminology,
and in spite of all the apparent discrepancies as to
fact and the real divergences of opinion in the inter-
pretation of them, there is much more agreement as

\ Etude Expérimentale sur la Phonation, Thése de Paris,
1386, p. 199 ¢f seg.
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ascending scale ina large number of cases. Battaille,
Vacher, Meyer, and MM. Gouguenheim and Lermoyez
positively affirm that obliteration of that space by
mutual apposition of the cartilages is a sine qud non
in phonation of any kind. Mandl, on the other
hand, as we have seen, described the w/hole glottis
as being slightly open during the emission of the
lowest notes in the chest register. According to him
the vocal processes do not touch each other till some
progress has been made upwards, when the glottis has
the appearance of being divided into an anterior and a
posterior part. Mandl says that the posterior chink
closes whilst the anterior diminishes in size, an account
which as far as it goes coincides with that given by
all other observers. Behnke remarks that according
to his experience in the “lower thick” (lower chest)
register, “there is as a rule a small triangular space
between them (the arytenoid cartilages) which gets
gradually smaller as the tones ascend until it is quite
closed in the ‘upper thick., . . . . . Of this I can find
no trace in the thin (falsetto) register,” 1

MM. Gouguenheim and Lermoyez ridicule Mandl’s
view that the cartilaginous glottis is open in the lower
register, but both Wesley Mills and I (see Appendix
I11.) have found that this part of the glottis remains
open until a certain point in the scale has been reached,
and I have sometimes seen it open through the entire
scale. Gouguenheim and Lermoyez are, however, so
positive in affirming that without closure of that space

Y Mechanism of the Human Voice, London, 1880, p. 87,





















































































































