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PREFACE 

Since the publication of the second edition of this book in 
1932, I have continued my researches and have established many 
new facts concerning the function of the human voice. 

In the years which have intervened, I have also done a 
great deal of teaching and have gathered much new data with 
regard to the application of the principles I have laid down to 
the training of the voice. 

These new findings and methods of procedure are discussed 
in Appendices One and Two. 

The fundamental principles stated in the first edition of 
this book have in no wise been modified, but, in the first and 
second editions I purposely avoided any detailed discussion of 
the methods of procedure which should be adopted in the train- 
ing of the pupil’s voice, for fear of being misunderstood, and 
because it is extremely difficult, if not impossible, for anyone to 
learn how to sing, or how to teach, from the printed word alone. 
In spite of this fact, I have now gone into the question of pro- 
cedure in some detail. I have done this because I want to help 
the teacher and the student as much as possible, and also because 
many of the statements I have made have been misunderstood. 
Such misunderstandings have, in some cases, lead to the adoption 
of dangerous and harmful practices by those who, having read 
the book, have endeavored to teach without working under my 
guidance. 

After many years of work on matters dealing with the talk- 
ing movies, in which field he was a pioneer, Mr. Stanley S. A. 
Watkins of the Bell Telephone Laboratories—the author of Sec- 
tion Three of this book—has recently been working on the 
Voder. This piece of apparatus enables the operator to syn- 
thesize speech and singing from their elements. It provides an 
interesting check-back on our statements with regard to vowels, 
consonants and the vibrato. Mr. Watkins gives a brief descrip- 
tion of this instrument in Appendix Three. 

XJ 



In discussing the registers, I have used the terms upper and 
lower register when speaking of women’s voices, and falsetto 
and lower register when speaking of men’s voices. In view of 
the fact that the upper register of a woman’s voice is exactly 
the same thing as the falsetto of a man’s voice, I now use the 
term falsetto to designate the light register of the voices of both 
sexes. There is a certain virtue in the use of this word, since 
the term falsetto indicates something false, and the woman who 
uses falsetto only is not really singing at all, in the legitimate 
sense of the word, any more than would be a man who did the 
same thing. Any one-register singer of either sex must always 
be throaty, irrespective of whether it is a man singing lower 
register only, or a woman singing falsetto only. This law is 
absolute; there are no exceptions. 

DOUGLAS STANLEY 
New York City 

1939 
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In order that the reader may fully understand all that is 
set down in the text which follows, it is highly desirable 
that he should supplement the study of this book with 
further reading. The works listed in the Bibliography 
under the subjects of Anatomy, Physiology, Psychology, 
and Acoustics should be consulted throughout Section I. 
While studying this section the reader should constantly 
refer to Section III 



CHAPTER I 

INTRODUCTION 

All that is known about the proper use of the human voice 
must be based upon our knowledge of the physics of sound 
(acoustics), anatomy, physiology, (the laws of function), psy- 
chology, and upon an understanding of music, interpretation, 
diction and phonetics, and dramatic utterance. Any approach 
to the subject not so based must inevitably fall into innumerable 
errors and fallacies. This is why the author realized that research 
upon the principles of vocal technic had to be undertaken by a 
group of specialists in each of the fields of science involved. 
The findings set forth in this book are the result of many years 
of co-ordinated effort and research by just such a group. 

The human voice is a sound-producing instrument and as 
such is subject to the laws of physics. Any statement about 
vocal technic that is in conflict with these laws must be untrue. 
Furthermore the vocal apparatus is an anatomical structure 
which must function according to the laws of physiology. Hence 
any statements about voice, or any teaching directions which 
are given to the student of voice, should conform with the laws 
of physiology. Those which do not so conform must be falla- 
cious and harmful. 

All physical actions are, in the last analysis, the outcome of 
mental concepts. Thus our findings must be in accordance with 
the laws of psychology, and the training of a voice must depend 
largely upon the inculcation in the pupil’s mind of the proper 
mental concepts. 

The first great principle of vocal technic is that the act of 
phonation is one co-ordinated act involving the tension and co- 
ordination of broad groups of muscles. This co-ordination de- 
pends upon the mental concept of the singer. When the technic 
is good the concept is relatively correct, and when it is faulty- 
the concept is incorrect and involves the co-ordination with the 
act of phonation of wide groups of interfering muscles. 

7 These interfering muscles must be thrown out of action and 
the faulty co-ordinations must be broken up. The proper training 

y | 



2 THE SCIENCE OF VOICE 

of the muscular system which should be in action depends largely 
upon the elimination of the antagonistic action of those inter- 
fering muscles which should not take part in the act of pho- 
nation. 
_’% The improper co-ordination of the muscles of the jaw, neck, 
the constrictor muscles of the laryngeal pharynx (throat), etc., 
with the act of phonation occurs as the result of inhibition or 
fear, or because of a faulty concept of what good tone really is. 

The process of training a voice depends not only upon the 
proper development and co-ordination of the muscles which 
should be used in the act of phonation and the throwing out of 
action of the antagonistic. muscles, but it is also a psychological 
process, since inhibition and fear must be eliminated and the 
proper mental concepts inculcated. 

Direct conscious control over narrow groups of muscles in 
the human body is physiologically impossible of accomplishment. 
Hence direct, conscious control over the muscles which actuate 
any member which takes part in the act of phonation is im- 
possible. Thus no direction should be given to the pupil which 
implies direct control over the muscles that actuate the thorax 
(the breathing apparatus), the larynx (the vibrator) or the 
pharyngeal cavities (the resonator). Any direction by the teacher 
that involves such direct conscious control is not only impossible 
of accomplishment, but also actively injurious. Any attempt on 
the part of the pupil to follow such directions must result in 
mental confusion. This will develop further inhibitions with 
the accompanying co-ordination of antagonistic, interfering mus- 
cles with those which should take part in the action of phonation. 

The act of phonation is one co-ordinated act that cannot 
be taken apart, but directions may be given to the pupil applying 
to the action or position of any member which does not or 
should not take part in this act. Thus the position of the jaw, 
the lips, the posture of the body, etc., may be regulated, accord- 

ing to the requirements of the moment. In order to develop and 
properly co-ordinate the muscles which actuate the breath pres- 
sure (the motive force of the voice) attention must be paid to 
the proper training of the vibrato and correct posture, as well 
as to the attack. The only possible method by which the laryn- — 
gal muscles may be developed is through the isolation, separate 
development and ultimate co-ordination of the registers. The 
development of the pharyngeal muscles must be worked out 
through the engendering of the concept of pharyngeal (throat) 



INTRODUCTION 3 

vowel formation, the carrying up of the lower register, vigorous 
singing, register co-ordination, etc. An almost infinite number 
of general directions, and directions which serve to amend the 
mental concepts, may be used. 

The psychological side of the subject, while of vital im- 
portance, is so individual that but few rules can be given, and 
the teacher must study the psychological make-up of "each indi- 
vidual pupil and proceed accordingly, 

. A ‘great natural voice’ is merely the result of an absence 
of inhibition and of correct mental concepts. In other words it 
is psychological and physiological and not anatomical, despite 
the fact that the vocal organs must be healthy and the ‘ear’ 
good. 

When a fine natural voice is handled by a teacher who does 
not understand the scientific principles which underlie the laws 
of vocal technic, the innately correct mental concepts may not be 
destroyed for some years. This is why some uninformed teachers 
may have pupils who sing really well. It may take several years 
for the false mental concepts engendered by the teacher to take 
effect. In the long run, however, the outcome is inevitable, and 
the voice will start to deteriorate. Such rapid deterioration of 
the voices of most of the great singers of the world, at just about 
the age when they should be in their prime, is only too well 
known. ‘This deterioration and ultimate loss of voice is due, in 
practically every case, to incompetent instruction. 

Where the natural technic is sufficiently fine, purely nega- 
tive technical training may suffice for the voice to last to a ripe 
old age, but proper training definitely insures the singer against 
vocal deterioration. 

It is evident that the competent teacher of vocal technic 
should thoroughly understand the fundamental facts underlying 
the physical laws of sound and the application of these laws to 
the physiology and anatomy of the voice producing organs, from 
which the basic principles of vocal technic must be deduced. 
The correct use of the voice depends primarily upon the develop- 
ment and proper co-ordination of the muscles of the thorax, 
pharynx, and larynx. Training of the voice must then become a 
matter of so training these muscles by vigorous exercise that they 
will co-ordinate most efficiently; at the same time, taking steps to 
throw out of activity those muscles which interfere with such 
development and co-ordination. 

Most emphatically, vocal technic cannot be taught by imi- 
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tation or by trying to produce the best possible quality of tone 
under the existing state of muscle development. imitation 1s es- 
pecially unsound since no two voices are of the same timbre, and 

/ any attempt to copy another person’s quality must inevitably 
result in an endeavor to accomplish the impossible. Every in- 
dividual voice has its own characteristic timbre which must be 
found; and in no way tampered with. Furthermore, the pupil 
does not hear his own voice correctly. A probable explanation 
for this is that false tension will give direct communication with 
the inner ear and will produce a sensation of full and mellow 
quality to the singer himself when the actual quality of the tone 

‘is merely ‘thick.’ A well produced tone is not properly heard by 
the singer himself, until it has been reflected back to him from 
the walls of the room, and therefore it will not sound as full to 
him as would a ‘thick,’ ‘throaty’ tone. 

The process of vocal training is one of muscular develop- 
ment, and, during this process, many crude and ugly sounds 
must inevitably be made. This is especially true at a certain 
stage of development when the lower register is being carried up. 

During the course of training much of the singing done 
must be loud since, as has been emphasized, we are developing 
muscles and, in order to do this, they must be vigorously exer- 
cised. ‘The pianissimo tone should be one of the last phases of 
the technic to be taught. It is, in practically every case, the 
worst feature of the beginner’s technic, and therefore to build 
upon it is fatal, since the singer would merely be developing his 
faults. 

When the voice is properly trained, it is possible for the 
/ singer to go from fortissimo to pianissimo and vice versa without 
any change of quality (vowel), and to phonate as vigorously as 
he may desire without forcing his voice or distorting the quality. 

Under proper conditions it is possible to vary the quality 
or timbre to an almost infinite degree. This is done by means of 
Nowel modification; but with the artist it is quite unconscious 
and is merely the result of the act of emotional expression. It 
implies a perfect control of the vowel forming parts. Thus, when 
the technic is correct, the singer is able to express himself per- 
fectly by means of ‘color’, and one of the greatest aims and ob 
jects of vocal training is to enable the singer to ‘express’. The 
false idea of ‘placing’ the voice would absolutely eliminate this 
ability by giving him a fixed quality for any specific tone or series 
of tones, and where this fallacy is carried to extremes, the voice 
will be of practically the same color throughout. Thus, when 
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the pupil is told to “place it forward” or “into the head” he will 
be endeavoring to maintain a constant quality. 

It is only possible to sing a tone without strain when the 
resonance conditions are correct, and these conditions alter with | 
each change of pitch or of vowel. When the proper resonance ’ 
conditions are not obtained, the limits of range are never attained. 
Curtailment of range will also result from improper development 
of the laryngeal muscles. Actually the range ot every properly 
trained voice should be at least three octaves, and in some cases, 
nearly four can be reached. 

It might be well to emphasize the fallacy of employing 
sensation as a method of teaching vocal technic. Descriptions 
of sensations by the teacher and attempts on the part of the 
singer to duplicate those sensations are, in actual practice, im- 
possible of accomplishment. We are all too familiar with the 
lack of words to describe a given feeling whether it be an emo- 
tion or a form of pain. The description is most often based upon 
the supposed cause, i. e., ‘cutting’ pains, ‘burning’ pains, etc. 
Since, however, sensations are not only imperfectly described, 
but the causes also very improperly localized, it follows that a 
particular feeling in the mouth, throat, palate or nose may not 
indicate anything occurring in these localities. The cause tor the 
sensation may be elsewhere. All that has been said is especially 
applicable to muscle sensation. When muscles are functioning , 
properly, they give rise to no conscious sensation. It is only 
when a strain is placed upon them that they do produce a sensa- 
tion. Hence definite sensations in singing will more often be in- 
dications of a fault than otherwise. Upon. the whole, therefore, 
descriptions of sensation by teachers, and student mimicry, are 
doubtful means with practically no value in instruction. If the 
method has any success, it is because of other contributing 
factors. : 

The invention of the phonograph, telephone, radio, movie- 
tone, vitaphone, etc., has contributed to the wonderful ad- 
vance in knowledge on the subject of sound made during recent 
years by physicists and has made it possible to establish definite 
laws of vocal technic and to conduct serious and useful research 
upon the subject. 

It is at last possible to bring science into the. studio and to 
formulate many really definite laws of the technic of singing 
and speech. This has been impossible in the past since such ap- 
paratus as the oscillograph, the harmonic analyzer, vacuum tube 
amplifiers, sound filters, high speed cameras, etc., are but re 
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cent inventions. We must not blame the vocal teachers of the 
past for their lack of knowledge—they had no means of investiga- 
ting their subject. The competent teacher of today should, how- 
ever, thoroughly understand the laws of physics and physiology. 
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REGISTERS IN WOMEN’S VOICES? 

There are two groups of muscles: the arytenoid (Figs. 1 
and 2) and the cricothyroid (Fig. 5) groups, which act as 
tensors of the vocal cords. The preponderance of effect of one 
group over the other determines a register. There are conse-/ 
quently two, and only two, registers in the human voice. : 

The larynx consists of a framework of cartilages articulated to- 
gether and connected by elastic membranes or ligaments, two of which 
—the true vocal cords—project into the interior of the cavity. Above, 
it is attached to the hyoid bone, and below, to the trachea, which con- 
nects with the bronchi. It opens above into the pharynx. 

The principal cartilages are: (1) The thyroid cartilage—commonly 
known as the “Adam’s apple’-—consisting of two flat lateral plates which 
are united in front to form an angle of about 90 degrees with one 
another. (2) The cricoid cartilage, which is shaped like a signet ring 
with the wide portion at the back. (3) The two arytenoid cartilages, 
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* Among the misleading terms used in speaking or writing of vocal technic are 
the expressions ‘head voice’ and ‘chest voice’. In this book the terms ‘upper regis- 
ter’ and ‘lower register’ will be employed. 
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which articulate with the posterior of the cricoid cartilage. They are 
small and of an irregular pyramidal shape. 

The vocal cords are joined at the back to the arytenoids and in 
front to the angle of the thyroid cartilage. Thus they come together in 
front and can be brought together at the back when the arytenoids are 
approximated. During respiration the arytenoids are separated and the 
vocal cords form a triangle, with the apex in front. 

The length of and tension on the vocal cords are determined by 
the action of the two groups of laryngeal muscles: (1) The crico-thyroid 
muscles. These muscles, two in number, approximate the thyroid and 
cricoid cartilages in front, and thus stretch the cords (Fig. 5). (2) The 
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arytenoid muscles. Of these muscles, which are seven in number, six 
act as tensors of the vocal cords and one—the arytenoideus—acts as the 
approximator of the arytenoid cartilages and thus of the vocal cords. 
The arytenoid muscles which act as tensors of the vocal cords are: 
(a) The posterior-arytenoid muscles, which draw the outer angles of the 
arytenoid cartilages backwards and inwards, and thus rotate the vocal 
process outwards. They approximate the vocal cords when acting with: 
(b) The lateral crico-arytenoid muscles, which draw the muscular. proc- 
esses of the arytenoids forwards and downwards, thus rotating the vocal 
processes inwards and approximating the vocal cords. 

The simultaneous action of the posterior and lateral crico-arytenoid 
muscles does not rotate the arytenoid cartilages but draws them inwards, 
thus narrowing the glottis. 

(c) The thyro-arytenoid muscles. These muscles tend to modi 
the elasticity and consistency of the vocal cords and to render the free 
edges more prominent. They thus tend to keep the lips of the glottis 
parallel. 3 

For further information the reader is referred to the works on — 
anatomy and physiology listed in the Bibliography. 
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A register may, therefore, be defined as a co-ordination of 
laryngeal muscles in which one or the other of the tensor groups 
predominates. In the untrained or improperly trained voice, one 
or the other or both of these groups may be undeveloped, under 
which circumstances proper co-ordination between the registers 
will be lacking, and in extreme cases, one group may be so un- 
developed that the register determined by this group is virtually 
lacking. The improper registration of women’s voices falls into 
three classes: 

(1) The lower register only may be used. This technic is 
characterized by a loud, ‘thick’ and unpleasant quality, and an 
extremely limited range of about one octave. It is the type of 
phonation employed exclusively by the “coon-shouter’ or ‘jazz; 
singer and cannot, for a moment, be considered as real singing. 

(2) The upper register only may be used. This is very 
common, since the proper method of development and co-ordina- 
tion of the muscles of the larynx has not, until now, been under- 
stood. ‘Thus, when there is a pronounced break between the 
registers the teacher has heretofore in many cases been forced to 
use one register only—the upper. The result is a voice of very 
limited power, no real ability to swell the tone, and a curtailed 
range, although the range is not nearly so limited as that which 
is found in the first class, where the lower register only is used. 
Such light voices may have a range of slightly more than two 
octaves. 

In actual practice, the use of the pure upper register alone 
is extremely rare if not unknown, since a singer who employs this 
technic will inevitably have to ‘thicken’ the lower tones of this 
register in order that they may be audible. The result of 
such ‘thickening’ is the slight admixture of part of the lower 
register with the upper. 

The diagram on page 10 will indicate schematically the 
manner in which the registers function, when the voice 1s proper- 
ly used. Consideration of this diagram indicates that the upper 
register comes more and more into prominence, as the pitch rises, 
or, on a single tone, as the intensity becomes less. 

Thus, considering any single tone, the pianissimo utilizes the 
upper register only, which is swelled to a certain point, depend- 
ing upon the pitch, when the lower register is added. At 
this point the upper register muscles retain their tension, while 
the subsequent increase in tension is then taken up by the lower 
register muscles. 
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The point at which the lower register muscles should come 
into play is determined by the point at which the upper register 
muscles would become ‘overloaded’. Overloading of the upper 
register muscles is one of the principal causes of voice strain, but 
the lower register muscles, when developed, are sufficiently strong 
to hold the tension for even the maximum breath pressure, so 
that, when the registers are co-ordinated, strain is impossible. 
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If the upper register muscles are undeveloped, it is impos- 
sible for them to take on sufficient tension alone to swell to the 
desired point where the lower register muscles should come in, 
so that one of two things will happen. Either there will be a 
crack between the registers, or the lower register muscles will 
Come in too soon. This is the case of mixed registration. In 
bad cases, the upper register will never function alone. Thus, in 
practice, there are two classes of pupils: one uses mixed registra- 
tion and the other has a break between the registers. This, of 
course, leaves out the very rare class which has a practically per- 
fect technic. The second class is in far better condition than is 
the first, since the registers must be totally separated before any 
vocal development is possible. 

When the upper register is mixed, the lower register will, 
in all probability, be in the same condition. The voice will al 
ways be ‘thick’, and the enunciation poor. 

It is highly probable that the upper register is primarily 
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actuated by the arytenoid group of muscles (Figs. 1 and 2) 
and the lower by the crico-tthyroid muscles (Fig. 5). Thus, 
if this is true, the addition of the lower register, as the tone is 
swelled, merely means that beyond a certain breath pressure the 
tension of the vocal cords is held by additional tension on the 
cricotthyroid muscles and below this intensity or pressure the 
arytenoid muscles are able to do the work practically alone. As 
the pitch rises, the arytenoid muscles are able to hold the tension 
in an increasing degree, so that the crico-thyroids are called into 
play at an ever-increasing intensity. 

Under proper conditions the arytenoid muscles are fully 
developed, and are able to hold the cords in tension up to the 
point where the crico-thyroids should come into play; but, when 
the development is incomplete, there is a gap which results in a 
break. Smooth co-ordination can only take place when both 
sets of muscles are fully developed, and when there is no mechan- 
ical interference such as will occur when the pharyngeal muscles 
are not fully developed and the throat, therefore, collapses and 
constricts. The act of swelling should be performed by the co- 
ordination of the lower register with the upper and not by forc- 
ing the latter. Therefore singing with the upper register alone 
is extremely injurious. When the registers are properly co-ordin- 
ated, it is impossible for the singer to force the vocal apparatus, 
provided that the resonance cavities are properly adjusted and 
held rigid. A strained tone is, in most cases, a somewhat soft 
one in the production of which too great a load is put upon the 
smaller muscles which actuate the upper register. The sinyer 
who is either trying to build up her voice from a soft tone or to 
develop it up and down from the middle of her range will in- 
evitably force and strain the vocal apparatus. There is a type of 
light singing, apparently effortless, which is the most insidious 
possible method of injuring the voice. Many a case of total loss 
of voice is due to this cause since, when such a singer attempts 
to swell the tone, she will push on a constricted throat and will 
thus directly interfere with the muscles of the larynx and strain 
them. Nodules will often be formed on the vocal cords of 
such a singer. Correctly produced, pianissimo singing is one of 
the hardest phases of the technic and should not be attempted 
until the voice is well developed; it must be accomplished by 
means of a pure upper register co-ordination of the laryngeal 
muscles and a perfectly controlled rigid throat. As will be 
shown later the resonance conditions must remain absolutely 
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constant at all intensities. Control of intensity should ee 
properly to the laryngeal adjustment. 

(3) To the third class belongs the singer who uses two 
distinct registers, one for the upper and middle part of the voice” 
and the other\for the low. This technic also is very common, 
and although\ far from satisfactory, it is the best of the three. 
The partial use/ of the lower register, if only for a few of the 
lower tones, will to quite a great extent, relieve the upper regis 
ter muscles. Such a‘singer may have a fully developed range of 
three to four octaves,\provided that the resonance conditions 
are fairly correct. With this technic, a voice may have good, 
full, low tones, but it is relatively very weak in the middle where 
the breath expulsion is extremely high (see Chapters VII and 
VIII). The upper tones, if properly resonated, may be fairly full 
and of good quality, but there will always be a very pronounced 
tendency to force, ‘thicken’ and mix the middle, and in less de- 
gree, the upper part of the voice. 

It is, of course, most unsatisfactory from the point of view 
of the singer who wants to be able to express herself and ‘let 
herself go’ to know that she can only swell to a certain point 
without impairing the quality and ultimately forcing so badly 
that her voice will crack. In order to sing really expressively, it 
is essential that the artist should have such a perfect technic 
that she can swell every tone to the desired intensity and also 
adequately control the ‘color’. This condition implies, primarily, 
a proper co-ordination of the muscles of the larynx, as well as a 
perfect control of those of the pharynx. 

The following is the proper way for the teacher to set about 
training the voice of a pupil: he must first find and isolate the 
registers, and, at this stage, they will sound and feel very far 
apart, but it is vital that they should not be made similar by the 
‘thickening’ or mixing of the upper register. 

In developing the voice, exercise of the muscles ingore 
in one register assists in the correct production of the other. 

Of course, it is impossible to sing a tone without using all 
the laryngeal muscles in some degree, and the development of the 
group which is weak will aid the other set. 

Thus the strengthening and carrying up of the lower regis- 
ter will help the upper tones directly, even before there is any 
co-ordination between the registers, and it has been found that 
the mere singing of low tones loudly with the pure lower ad- 
justment has added several tones to the top of the voice in the 
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upper register, at the same time greatly improving the power and 
the quality of all the upper tones. 

The inverse is also true, since the purification and develop- 
‘ment of the lower register often depends upon the isolation and 
development of the very high upper register tones. 

Sometimes the only possible method of ‘finding’ the lower 
register is by ‘purifying’ the upper, in other words, by remov- 
ing the ‘thickness’ or mixture from the latter. 

It may appear strange that the singing of loud low tones 
assists in the production of tones exactly one octave higher and 
vice versa, but, when one considers the question from the stand- 
point of muscular development, the explanation becomes quite 
apparent, since muscles which help are being developed, and a 
sense of pure registration is being engendered. 

One of the first mistakes of many teachers of voice is that 
they thicken the middle part of the ygice“so that it will appar- 
ently sound more like the lower i Onlyeja pure upper 
register tone will co-ordinate with the lower register and any 
thickening process results inevitably in mixture of the registers 
which will absolutely destroy co-ordination. 

There are many instances in which either one of the regis- 
ters may predominate according as the pupil talks in the lower or — 
the upper. For example, in the cases of many actresses the lower 
register is accentuated, since it is incumbent upon them to make 

themselves heard in a large auditorium, and this is usually the 
only possible method which they possess of accomplishing this 
result. Here the isolation and development of the upper regis 
ter are of primary importance and must be undertaken first. The 
reverse situation, in which the pupil speaks in the upper register 
only is, however, more common. Here the lower register will at 
first be very weak and the production of a tone with this adjust- 
ment will be rather uncomfortable. Pressing on this register 
and trying at the same time to obtain the proper resonance con- 
ditions will quickly develop it, and in quite a short time it will 
become very powerful. 

This register, or rather the muscles which control it, will 
be developed by starting with low tones and singing loudly in 
as pure a lower register adjustment as possible. 

In order to develop the muscles it is vital to obtain the 
greatest possible differentiation of registration. Anything like a 
mixed registration will act against such development, since the 
pupil will merely be straining the vocal apparatus. 
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The development of the upper register is accomplished by 

obtaining the purest and least thickened tone possible and taking 

it up very high. The pure register will usually be discovered 

from that part of the voice which lies above D on the G staff. 

When the two registers have been isolated, the upper must 

be brought down and developed without thickening, and the 

pupil should, when the proper stage of development has been 

reached, be told to add the lower to the upper on one tone— 

a middle one at first. In order to do this, it is necessary for 

her to be extremely careful not to thicken the quality, and 
when the upper-register tone is free from thickness, this process 
will be found far easier of accomplishment than one would ex- 
pect. The chief factor in co-ordinating the registers is the reson” 
ance adjustment which should not vary during the change, and 
this implies a perfectly controlled rigid throat (not neck). Much | 
will be said about the rigidity of the resonance cavities in this 
book, since it is a vital fa@tor in proper technic, despite the fact 
that many vocal teachers tell their pupils to “relax the throat.” 
Any movement of the jaw or lips may, in the early stages, tend to 
change the position and shape of the singer’s throat and must, 
therefore, be carefully avoided when she is trying to add the 
lower to the upper register. 

The process which may appear very startling to many vocal 
students is the carrying up of the lower register. The muscles 
which govern this adjustment have never been used for the 
higher tones and therefore this process will at first be a difficult 
and uncomfortable one. ae 

As the scale is ascended the intensity must be increased and — 
the quality, which will not be pleasant, may at first have to 

“become ‘whiter’ and ‘whiter’ (more shrill). The pupil must not — 
be allowed to worry about these circumstances since they are a 
necessary concomitant of vocal development. —_ Aa 

The lower register may at first go approximately only | ee 
about F on the bottom space of the G staff; after a little while 
it will reach to B, then to D, then to F on the top line and 
will ultimately extend over practically the entire range of the 
voice. Both sets of muscles should be stretched at each lessor 
and when the proper stage of development has been attai 
the ‘adding’ process should be worked out until the co-ordinati 

_of the laryngeal muscles is complete. 7 
Finally the two registers will co-ordinate (not b 

perfectly that the pupil will not feel which register she i 
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When the lower register is first used for the upper tones the 
quality may, necessarily, have to be very white (thin, or shrill) 
and not at all pleasant, but, as soon as this adjustment is estab- 
lished it is rather easy to make the tone mellow and beautiful 
simply by the addition of a little “more throat”. This phase of the 
subject will be dealt with later, and all that need be said here is 
that such a mellowing is merely a question of vowel modification. 

The vowels generally used for the carrying up of the lower 
register are ali and a (as in man) pronounced, in the early 
stages, as thin and ‘white’ as possible for the highest tones which 
can he reached. As the muscular system becomes stronger,and the 
control of the pharyngeal muscles greater, less bright vowels can 
be used, and, finally, it will be possible for the singer to form all 
vowels perfectly. It is, in fact, the only way in which perfectly 
pure vowels can be phonated. - 

_ Various exercises must be given to the pupil in order to 
make her pronounce all the vowel sounds exactly the same in 
both registers. 

Only when the two registers are developed and co-ordinated 
is it possible for the singer to avoid forcing her voice when she 
swells a tone to fortissimo, and only under such conditions can 
that beautiful mellow depth of tone, which should be the goal 
of every singer, become attainable. To the one who wants to 
squeak and merely sound ‘sweet’ there is really nothing to say. 
The art of singing depends upon variety of ‘color’, or in other 
words, the ability to produce all conceivable qualities, and upon 
the control of intensity. The singer who sounds merely ‘sweet’ 
is actually straining her voice with every tone she sings. 

Real art implies not merely sweetness, but also grandeur, 
breadth, nobility. These are the concomitants of a proper 
technic. 3 

* The explanation of this “addition of a little more throat” in order to mellow 
the tone is based upon an understanding cf the resonating of the vowel (see 
Chapter V). The bright vowel will be characterized by higher frequencies than will 
the more mellow one, and therefore the use of a somewhat longer resonance cavity 
will produce a less bright vowel and thus a more mellow quality (see Chapters 
XL and XLI, Section III). 



CHAPTER III 

REGISTERS IN MEN’S VOICES 

In the case of a man we have, as would be expected, ex- 
actly similar conditions, since the male larynx and resonance cav- 
ities do not in any way differ from those of the female, except 
in as much as they are larger. | 

There is, therefore, no radical difference in the process of 
training male or female voices. In fact, all types of voices should 
be developed along similar lines, since the proper physiological 
conditions are fundamentally constant. 

Thus there is a low register which is carried practically all 
the way up the voice and there is an upper register which is 
brought in more and more as the singer ascends the scale or as 
he softens the tone so that at the pianissimo or at the top of the 
range this registration should be practically pure. 

While many women speak in the upper register, no man 
does so. For this reason the upper register of men is in most 
cases practically lost, and at first only reveals itself as a thin, 
weak, effeminate and rather unpleasant sound which is known 

as the ‘falsetto’. 
Why the importance of the falsetto has been so completely 

lost sight of by most vocal teachers is a mystery, since it is per- 
fectly apparent that every great singer uses a developed and 
properly resonated falsetto which is actually an integral part of 
his voice. Whenever a man with a really fine technic sings quiet- 
ly to himself he will invariably use this register. Of course his 
falsetto is developed and does not sound ‘false’ but it is, to the 
trained listener, obviously this adjustment. 

| Some light tenors who do not sing properly will use the 
falsetto for a soft high tone without having co-ordinated the 
registers, but in this case the tone will sound “out of the voice” 
and rather silly, although even this is technically better than 
producing the pianissimo by means of a constriction of the throat. 

As in the case of a woman, the range of a properly used 
man’s voice should be at least three octaves, but baritones whose 
technic is faulty think that E or F on the staff is a high tone and 
G an extremely high one, in fact many of them are limited to E 
flat. This is quite absurd—a properly used baritone voice should 

16 
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extend to about high C, although the true depth and richness 
will usually be partially lost at about A, so that the higher 
tones should not be sung in public. 

It is, of course, absolutely necessary for a singer to have at 
his command at least three or four tones higher than any note 
he is ever called upon to sing in a song or aria written for his 
type of voice. This, of course, applies equally to women. Thus 
a coloratura soprano should be able to sing as high as B above 
high C, or even to double high C. The tenor voice should ex- 
tend to F or F sharp above high C for a lyric and to about E 
for a dramatic tenor. These ranges are not exceptional when 
the voice is properly trained, but, under existing conditions, the 
subject of vocal technic is so little understood by those who pro- 
fess to teach it that such ranges are almost unheard of, except 
in the case of a great artist who is born with a practically 
perfect natural adjustment. All really great singers have very ex- 
tensive ranges. 

In training a man’s voice, it is first necessary to find and 
develop the falsetto. It must be snug with a dark quality, using a 
dark e sound (rather like the French uw). This dark, pure fal- 
setto tone is first discovered at rather high pitches and becomes 
very weak as the pupil descends the scale. The breath expulsion is 
very high owing to the undeveloped condition of the muscles 
which actuate this register. The high breath expulsion must 
not, under any circumstances, be interfered with or the pure 
falsetto will be lost and the singer will find himself producing a 
sort of light, ‘throaty’ mixed register tone’ which is most injuri- 
ous. This does not mean that the falsetto should be sung softly; 
on the other hand it must be produced as loudly as possible, pro- 
vided that the pure register is maintained. It will, however, nec- 
essarily be weak at the start although, ultimately, the upper 
tones of a well produced voice are in a great measure developed 
from falsetto tones. These tones are very powerful ones. 
Thus the muscular system which actuates this adjustment must 
be strengthened by singing absolutely pure falsetto tones on the 
dark e vowel as loudly as possible, and by carrying this register 
up, and most important, down. The falsetto will, ultimately, 
extend over practically the entire range of the voice, although 
it will be a mere whisper at low pitches. 

*This is the technic of that abomination—the ‘radio tenor.’ High tones, 
when properly produced, employ the co-ordinated falsetto. Unco-ordinated falsetto 
should never be used in performance! The development and co-ordination of the 
falsetto is only a means to an end—not an end in itself. The actual use of 
unco-ordinated falsetto in performance is degenerate, inartistic, and utterly to be 
condemned. 



18 THE SCIENCE OF VOICE 

Later the falsetto may be brightened and the bright a 
and @ vowels may be used. When this can be done without 
losing the pure registration, the falsetto must necessarily have 
been greatly strengthened and developed. 

Then, just as with a woman, the male singer must learn to 
go from the falsetto to the lower register. This is, of course, 

done by keeping the throat rigid at the moment of adding the 
— lower register and not changing the resonance conditions. 

At the same time, the lower register must be trained and the 
proper resonance conditions obtained, the quality becoming pro- 
gressively somewhat brighter as the singer ascends the scale. Sim- 
ilar resonance ‘conditions should, of course, be used for both the 
registers. The high tones may at first be too bright, but later a 
greater mellowness will be attained, as in the case of a woman, by 
means of vowel modification which implies the use of a longer 
throat cavity as a resonator (see foot-note on page 15). 

It is not necessary to go into any more detail since all that 
has been said about the woman’s voice is equally applicable to 
the man’s. 

Ultimately the upper register becomes so perfectly devel- 
oped and co-ordinated that it-is apparently lost as falsetto and the 
entire voice is then one continuous whole, the range extending 

' practically as far as the falsetto will reach. 
It is impossible to sing a high or a pianissimo tone of even 

passable quality without the use of the falsetto. 
Under no circumstances should the student attempt to sing 

a high tone pianissimo except in the upper register. Before the 
process of development and co-ordination is complete the falset- 
to sounds silly, but the most injurious thing a man can do is to 
sing high tones softly in the lower register, since he will, under 
these conditions, inevitably employ a ‘throaty’, mixed technic— 
in other words, he will be relaxing and constricting his throat 
and thus singing with it held practically closed. 

Great men singers are born with so complete a co-ordination 
of the laryngeal muscles that, as a rule, they do not know that 
there are two registers, and some of them would be most indig- 
nant if they were told that they were using falsetto. Unfortun- 
ately for the teaching of this subject those who sing best gener- 
ally know the least about vocal technic, since the apparatus works 
perfectly and unconsciously for them. When great singers com- 
mit themselves to paper they do indeed become quite delightfully 
childish on this subject. But what does a great singer know of 
acoustics or physiology? It is not to be expected of him. 
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VOCAL CORDS AND RESONANCE CAVITIES 

The vocal cords (Fig. 4) which are the free edges of a 
fold of the mucous membrane lining the interior of the larynx, 
are about three-eighths of an inch in length. ‘They are at- 
tached together in front at the angle formed by the two sides 
of the thyroid cartilage and behind to the arytenoid cartilages. 
The free edges form the sides of an isosceles triangle whose apex 
is at the reentrant angle of the thyroid cartilage and whose base 
is formed by a line drawn between the arytenoid cartilages. As 
these cartilages approach or separate from one another the base 
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of the triangle becomes shorter or longer. Thus the free edges 

of the cords may be brought into vertical contact or they may 

be separated, so that during inspiration the space between them 

is wide enough to allow the air to pass freely without the emis- 
sion of sound. At a certain point of approximation, when 

breath pressure is applied below them, sound will occur, through 
their being set into vibration. 
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As regards the position of the cords with reference to each 
other, there are two methods of actuating them. When they 
are not in contact, the air will pass out in a continuous stream, 

‘bow’ the cords and thus set them vibrating. This method is 
ineflicient because much air is required to produce little sound. 
It is the method employed in pianissimo singing when the technic 
is correct. 
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If the cords are approximated the air will be expelled in a 
series of small but very rapid puffs following the opening and 
closing of the slit made by the free edges of the cords. These 
puffs will correspond in frequency to those of the tone which is 
being phonated. The latter is the more efficient method for the 
production of sound. 
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Hence it is that by one method or the other the vocal cords 
are brought into vibration which consists of a very large num- 
ber of frequencies of extremely low intensity. This is so because 
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the vocal cords vibrate at their full length to give the funda- 
mental, which is varied by their length and the degree of tension 
on them, and also subdivide into a number of segments giving 
many overtones of higher pitches (see Section III). 

The intensity of the sound produced by the larynx alone is — 
very slight, but above the larynx is a set of resonance cavities. 
These cavities are so constructed that they can assume an enorm- 
Ous variety of shapes and sizes. 

Thus above the larynx there are cavities which can be so 
shaped that they will resonate at certain definite pitches. These 
cavities will thus pick out the frequencies to which they are 
tuned and all the other frequencies initiated in the larynx will be 
very weak (see Section III). 

The cavities which could act as resonators are: (1) the mouth; 
(2) the laryngeal pharynx (the top of the throat): (3) the oral pharynx 
(the back of the mouth); (4) the nasal pharynx (the cavity behind the 
soft palate); (5) the post-nasal cavities (cavities of the nose); (6) the 
trachea and bronchi (air passages below the larynx); (7) the sinuses of 
the head. All of the foregoing are shown in Fig. 6 except the trachea 
and bronchi; these are in. Figs. 4 and 5. % 
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A clear picture must be gathered of the vocal cords 
which produce a number of different frequencies and ct the 
cavities so adjusted that they pick out certain of these fre- 
quencies (see Chapters XLI and XLII, Section II). 

In the case of the singer who uses his voice properly, the 
resonance adjustment is perfect, or as nearly so as is possible 
when the human factor is taken into consideration. Certain 
frequencies should be resonated with the greatest possible effici- 
ency and others should not be resonated at all. When the 
proper frequencies are resonated, the tone quality will be good, 
the vowel sound true and there will be an absence of those over- 
tones which, if they were present, would give a harsh, unpleas- 
ant, non-carrying quality. The fundamental should be very 
strong. | 

to to 

Probably the most vital factor in the proper production 
of the voice is the elimination of the mouth as an important 
resonance cavity. In faulty speech, or singing, the mouth will 
act as the principal resonator of the vowel, and the worse the 
technic, the more definitely will this cavity so function. 

When the technic of the speaking or singing voice is cor 
rect, the jaw, lips and cheeks can be moved to a very large degree 
without altering the quality of the tone or the purity of the 
vowel sound. Conversely the jaw, lips and teeth may be kept in 
constant position while the quality and vowel are very widely 
varied. 

It is necessary to be quite clear about this. The statements 
that these parts may be kept in constant position and that they 
may be moved do not apply to the base of the tongue, which 
is a most important factor in the shaping of the pharyngeal cav- 
ities, and any forced movement of the front of the tongue 
may tend to change the position of the base, and in this way — 
change the shape of the pharyngeal resonance cavities." ) 

If a cavity acts as a selective resonator it will have a cer- 
tain natural period and any alteration in its size or shape will 
change this frequency. Thus, in the cases cited above, it is im- 
possible for the mouth cavity to be acting as a resonator of con- 
trolling importance in the determination of the quality since, if 
it were so doing, when it was moved the timbre (the vowel) 
would inevitably change and, conversely, if it did not vary in 

* This is why exercises for flattening the tongue or pressing it against the teeth 
during the act of phonation are utterly destructive. Unqualified teachers ruin 
thousands of voices each year through this procedure. 
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size and shape, the vowel (the timbre) would of necessity re- 
main constant. 

Let us now consider what happens when the mouth cavity 
determines the quality (the vowel): the condition which must 
be fulfilled is that this cavity has to be held rigid in absolutely 
constant position since any change in its size or shape would 
alter its resonance characteristics and thus modify the vowel. 

In order that the shape ot the mouth may be held fixed, 
all the parts which border it must, likewise, remain in constant 
position, 1.e., lips, jaw, cheeks and also soft palate and tongue. 

But the tongue and the soft palate are vitally important in 
the setting of the pharynx in its entirety, and therefore the pos- 
sibilities for adjustmeht of the pharyngeal cavities would be ex- 
tremely limited and the delicate adjustment which is so necessary 
for the proper resonating of the fundamental would become vir- 
tually impossible. 

It is evident, then, that if the mouth cavity is set for the 
resonating of the vowel, there is little possibility of adjustment 
of the other cavities which must resonate for the fundamental, 
and therefore the singer with such a technic cannot possibly 
resonate the fundamental properly. 

In addition to this handicap the fact that the tongue and 
jaw have to be set, tends to engender very great tension of the 
muscles of the neck and also to reflect false tension to and im- 
pede the proper adjustment and co-ordination of the muscles 
which govern the larynx and its nearby structures. This false 
tension in the neighborhood of the laryngeal pharynx still further 
tends to inhibit the proper adjustment of this cavity and thus 
renders the proper resonating of the fundamental still more im- 
possible of accomplishment. Actually it is, under such condi- 
tions, absolutely impossible for the singer to obtain proper reson- 
ance adjustment. 

Let it be quite clear then, that whereas there is no direct 
connection between the bands of vowel frequencies which are 
fixed irrespective of the fundamental, and the fundamental 
frequency itself, when the mouth cavity is set for the vowel, the 
position of all the other resonance cavities is, in a large measure, 
also determined. ‘This renders it impossible for the singer to 
resonate the fundamental properly. 

When the pharyngeal cavities are used as the principal 
resonators, the conditions are far different, since there is an 
almost infinite range of possibilities for inter-adjustment among 
these cavities themselves. In addition to this the jaw and tongue 
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are left free so that the neck muscles can remain relaxed as can 
those of the jaw. Thus there will be no interference between 
these muscles and those which regulate the larynx and the laryn- 
geal pharynx. The freedom of the tongue is, of course, vital, 
since this member is, as has been stated, of fundamental import- 
ance in the shaping of the laryngeal pharynx. 

Again, the general freedom of the mouth, jaw, tongue, lips 
and cheeks allows the singer to articulate, or form consonants, 
properly without any interference. Clear, rapid articulation 
would, of course, be quite impossible were these parts held in 
fixed position for the vowel. 

Emphasis upon this point is necessary, since the false idea 
that the mouth should be the chief vowel forming cavity has 
come to be the accepted theory of most teachers of singing, 
speech, languages and phonetics, and even of many writers on 
physiology. So far has this fallacy been carried, that in many 
books dealing with this subject, mouth positions for the vowels 
are pictured. 

Thus, under proper technical conditions, the following cav- 
ities act as the principal vocal resonators: the trachea and the 
bronchi, the laryngeal pharynx, the oral pharynx, the nasal 
pharynx. 

It is also quite evident that the nasal cavities as well as the 
head sinuses cannot be of any great importance as resonators 
since they are not adjustable and they are thickly lined with muc- 
ous membrane. They may, however, affect certain fixed over- 
tones which make up less than five per-cent of the energy in the 
tone. The other ninety-five per cent is determined by the vowel 
and the fundamental which must be resonated by adjustable 
spaces. 

One further point: the singer or actor who uses his mouth 
cavity as the resonator of the vowel has perforce to make all 

) 

| 

sorts of ugly grimaces in so setting his mouth and lips into the 
various vowel positions. From the purely aesthetic poing§ of 
view the facial gestures so produced, which have no bearing 
whatever upon the context of the words, are most distressing. 
From the point of view of the talking movies such grimacing is 
absolutely fatal, since here the facial expressions which are enor- 
mously enlarged are of vital importance. 

Poe 
. 
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ENERGY DISTRIBUTION IN THE TONE AND 

RESONANCE ADJUSTMENT FOR THE VOWEL 

In the previous chapter the resonance cavities were 
discussed and those which should be used, under proper techni 
cal conditions, were designated. The -question which at once 
arises is: Which of the frequencies initiated at the larynx should 
be resonated? 

A great deal of research work has been carried out by phy- 
sicists on the analysis of spoken and phonated sounds. Careful 
measurements have been made, and the fact has been established 
that the energy in the tone is divided between two factors: (1) 
the fundamental; (2) the vowel. This matter is treated at greater 
length in Section III. 

There is some conflict of opinion as to the relative propor- 
tion in which the fundamental and the vowel should be found, 
since different voices give widely different results. It seems, 
however, to be probable that the singer whose technic is good 
resonates the fundamental far more strongly than does the 
one whose technic is faulty, or in other words, that a large 
proportion of fundamental is a factor in good quality. 

Disregarding the very small proportion of the energy in the 
sound which is affected by the resonance of the fixed cavities— 
the post nasal cavity and the sinuses—the tone is composed en: + 
tirely of vowel and fundamental. The highly damped nature of 
the fixed cavities—they are lined with thick folds of mucous 
membrane-—indicates that they could be responsible for, at any 
rate, considerably less than five per cent of the total energy in 
the tone. | 

A consideration of the results already obtained would in- 
dicate that the fundamental should represent about fifty per cent 
of the total energy in the tone, varying with the pitch—the lower 
the pitch the smaller the percentage of fundamental present and 
vice versa. 

The vowel sound is determined by the resonating of fre- 
quencies in certain bands which are independent of the pitch 
of the fundamental. These bands are found in two main 
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regions. The following table of vowel frequencies is taken 
from a paper published by the late I. B. Crandall in The Bell 
System Technical Journal of January, 1927, page 100: 
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As far as the authors of this book know, all the work of 
any importance which has been done upon the vowel frequen- 
cies, including the above, has been carried out with average 
voices. Our problem, however, is the establishment of what may 
be designated as the ideal conditions for the perfectly used voice. 
Pure vowels, produced by singers and speakers whose technic is 

, / correct, will probably show quite widely different results. Good 
¥._ singers employ the pharyngeal cavities as the principal resonators, 

while those whose technic is faulty use the mouth as the prin- 
cipal resonator and shape and set it for the vowel. As a result 
of this, they form vowels which sound thick. This thick- 
sounding vowel formation would lead. one to suppose that 
properly produced vowels are characterized by somewhat higher 
frequencies than badly produced ones. Another fact, which in- 
dicates that properly formed vowels are of higher frequency than 
badly produced ones, is that it is possible for a soprano or con — 
tralto to phonate oo and ¢e at pitches higher than the lower 
values given in the above table. In view of the fact that the 
fundamental is the lowest frequency which can occur, this would 
be impossible of accomplishment were not the lower vowel fre- 
quencies higher than these values indicate. 

We have, therefore, only the pharyngeal cavities and the 
mouth which can act as vowel resonators, and actually the chief 
difference between ‘the singer who uses his voice well and the 

| one whose technic is faulty lies in the degree to which the 
Vv pharynx is used as the resonator. In the case of the faulty singer, 

the mouth, jaw and lips are carefully ‘set’ for the vowel and the 
pharynx is more or less relaxed and constricted, while, in the * 

_ case of the singer whose technic is good, the mouth is not set 
but the pharynx is definitely tensed and held in position. 

However accurately the pharynx may be ‘set’, the mouth 
is a connected cavity and it must, obviously, have some effect 
upon the quality. The vital point, however, is that it must be 
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of secondary importance and that it should never be ‘set’ for 
the vowel. 

There are three possible arrangements of the pharyngeal 
Cavities in addition to the inter-adjustments possible within these 
arrangements. They are: — 

1. The entire pharynx—laryngeal, oral and nasal—which 
may act together for the lower frequencies. 

2. The laryngeal and oral pharynx together, which may 
act without the nasal pharynx, which can be cut off by the soft 
palate. This cavity resonates for higher frequencies. 

3. The laryngeal pharynx itself. This cavity can act 
alone when the opening to the mouth is sufhciently great. It is 
used alone for the highest frequencies (see Fig. 6). 

In order that the vowel may be strongly resonated and kept 
unchanged, the pharynx must be held rigid; it is then a very 
efficient resonator, and, at the same time, it will not fluctuate. 
Proper rigidity keeps the pharynx ‘patent’, whereas relaxation of 
the pharyngeal walls allow the latter to come, more or less, into 
approximation and produces the condition of ‘closed’ or con- 
stricted throat. The so-called ‘throaty’ singer is one who, having 
relaxed his throat, starts to sing, and with the inception of the 
act of phonation, brings the constrictor muscles of the laryngeal 
pharynx into play, thus improperly approximating and holding 
closed the pharyngeal walls. Relaxation of the throat at the 
moment of attacking the tone will inevitably produce constric- 
tion, since a relaxed throat is, of necessity, practically closed, and 
the bringing into action of the muscular system, which is used 
for the act of phonation, will ‘set’ this position. This constric- 
tion of the laryngeal pharynx will also have an adverse effect 
upon the laryngeal action and the singer who relaxes and con- 
stricts his throat will inevitably strain the laryngeal muscles. 

The sense of strain in the throat of a singer whose technic 
is faulty is due to this constriction of the pharyngeal muscles, 
and to rigidity of the neck muscles, which should be relaxed. 
Constriction of the pharyngeal muscles is apt to produce tension 
in the muscles of the neck. A firm, rigid throat does not pro 
duce a feeling of strain, but on the other hand gives a sense of 
security, which is so often mistaken for relaxation. A firm, 
rigid throat allows the neck muscles to remain relaxed. In other 
words, when the throat is firm and tensed, the neck muscles are 
generally relaxed; while tension of the neck muscles is a result of | 
relaxation and constriction of the muscles of the pharynx. Thus, | 
in simple language, when the outside muscles, which can be seen, 
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are tensed, the inside muscles, which cannot be seen, are relaxed 
and constricted, and vice versa. 

The question of vowel phonation must be very clearly un- 
derstood: the vowel is determined by fixed bands of frequencies, 
irrespective of the pitch of the fundamental. It must, therefore, 
be determined by a ‘set’ of the resonance cavities which is, in 
some degree, independent of the pitch of the tone being sung. 

To sum up: the chief resonators of both the vowel and the 
fundamental should be the pharyngeal cavities, and while the 
mouth must have some influence upon the quality, this effect 
should be the minimum possible. Under no circumstances should 
the mouth, jaw or lips be shaped for the vowel. The chief dif- 
ference between the singer who uses his voice well and the one 
who uses it badly lies in the degree to which the pharynx is used 
as the resonator of both the vowel and the fundamental. 



CHAPTER VI 

RESONANCE ADJUSTMENT FOR FUNDAMENTAL 

In the previous chapter it has been shown that the prin- 
cipal resonance cavities of the properly used human voice are the 
pharyngeal cavities, and that while the mouth must have some 
effect, the more the action of the back cavities predominates, the 
better is the technic. 

In Section III the question of resonance and the properties 
of resonance cavities is discussed, and it is shown that as the 
pitch rises, the size of the resonance cavity should become less, 
or the opening greater or both. This gives the key to the ques 
tion of proper resonance adjustment (see Chapter XLI). 

There are three possible general arrangements of the pharyn- 
geal cavities in addition to the very wide range of inter-adjust- 
ments which can take place within these general conditions. They 
are as follows: 

1. Lhe maximum size will be obtained when the lower 
cavities—the trachea and bronchi—are brought into action. 
Thus, for the lowest tones, these cavities are used with the 
necessary arrangement of the pharyngeal cavities above them. 
These cavities are, in other words, added to the pharynx for 
the low tones (Figs. 5 and 6). 

There can be little or no doubt that these cavities situated 
below the pharynx must be added if the fundamental for the 
lower tones is to be properly resonated. The actual pitch at 
which they should be added varies somewhat for different vocal 
organs—it may be from middle E flat to about middle F. 

- The term “chest resonance”, sometimes applied to the use 
of these cavities, is most misleading, since it is the trachea and 
bronchi which act as resonators and not the ‘chest’. 

The fact that these cavities are not adjustable would seem 
to introduce a difficulty. There are, however, two ways in which 
this dificulty may be explained. 

(a) If they are used per se, they must have a very wide 
resonance range and must, therefore, be able to resonate with a 
fair degree of efficiency over a range of about an octave. 

If this were true, one would expect to find a point of max- 
imum efficiency at about the middle of the range in which these 
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cavities are used. Although there is some evidence of this in the 
case of low voices—basses, low baritones and contraltos have re- 

markably powerful tones around low B—it is by no means true 
of all voices. In fact a dramatic soprano attains the maximum 

power in the lower range of her voice at about middle F—one of 
the highest tones for which this arrangement of cavities is used. 

(b) The lower cavities may act together with the 

laryngeal pharynx. Here we have the apparent difficulty of the 
slit of the glottis which lies in between the two resonance spices. 
However, the actual slit is very minute and it is, therefore, highly 
probable that the vocal cords, vibrating at the same speed as 
the composite air cavity, merely connect the two parts, which 
then act as one cavity. | 

The wide range of adjustments possible with the laryngeal 
pharynx is quite sufficient to deal with all the frequencies which 
are resonated with this arrangement of cavities. In other words, 
the partial tuning of the upper part of this composite cavity 1s 
amply able to take care of the resonating of the fundamental for 
the low tones. | 

In this connection it is interesting to note that I.B. Crandall, 
in the paper referred to on page 26, gives some evidence to indi- 

-cate that “the trachea may have a very important role in fixing 
the lower frequencies produced by the vocal apparatus”. 

Thus the evidence at hand would seem to indicate that the 
low tones are resonated with the trachea and bronchi plus the 
laryngeal pharynx which acts as the adjusting part of this com- 
posite cavity. 

2. The pharynx in toto—laryngeal, oral and nasal— 
may be used (Fig. 6). This arrangement will give the next largest 
cavity and should be used for the middle tones. The soft palate 
can be drawn away from the back wall of the pharynx thus 
allowing the nasal to connect with the oral and laryngeal pharynx. 

3. The laryngeal pharynx per se may be used. This 
arrangement, which gives the shortest possible cavity, should be 
employed for the highest tones in the voice. 

The closing off of the nasal pharynx, by means of the draw- 
ing up of the soft palate, will allow the laryngeal pharynx and 
the oral pharynx to act without the nasal pharynx, and a wider 
opening to the mouth will allow the laryngeal pharynx to act per 
se (Fig. 6). 

The rather generally accepted notion that the high tones 
are “head tones” is obviously fallacious. When a pupil is taid to 
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qplace the high tones in the head,” the natural inference which 
would be drawn is that the larynx should be grafted in the head. 
If this is not what is meant, then the implication must he either 
that the resonance must be “in the head”, which is not only a 
vague statement, but also an absurd one, since the ‘head’ would 
imply the brain cavity, or—more logical but still untrue—that the 
upper pharyngeal cavities must be used for the high tones. 

It is this false idea which is, in many cases, responsible for 
the very limited ranges of badly taught singers. Let it be em- 
phasized: for the proper resonating of the high tones the upper * 
pharyngeal cavities must be eliminated as resonators and the 
laryngeal pharynx must be employed alone. 

Within these three classes of arrangements of the resonance 
Cavities there is an extremely wide range of possible modifica- 
tions. Thus, for example, the upper middle tones may be reson- 
ated by means of a long throat cavity, or by means of a cavity 
which includes a shorter throat with the addition of the upper 
pharyngeal cavities. However, when these upper (nasal and oral) 
Cavities are used for the upper middle tones the vowel resonance 
will be affected and the quality will tend to become ‘dark’. When 
this color is desired this adjustment should be used. 

In order that a tone may be properly sung, it is essential that 
the fundamental should be accurately resonated, and the more 
precise this adjustment for the fundamental, the better will be the 
tone. Where a vowel should be sung on a tone the pitch of 
which is higher than the vowel frequency, the vowel must 
be distorted, since otherwise the tone cannot be properly 
sung. In other words, the fundamental is the lowest frequency 
present, and any attempt to form vowels which are determined 
by frequencies lower than the fundamental is to try the im- 
possible. 

At very high pitches—e. g. F above high C—no true vowel 
sound can be distinguished. a (ah) as in father can be sounded 
as high as 1200 vibrations a second. A true ce vowel cannot 
be phonated above 400 vibrations per second etc. The necessary 
modification will take the form of brightening, and the vowel 

will become brighter and brighter as the scale is ascended 
until it is finally lost as the true vowel sound. Some vowels lend 
themselves to brightening better than do others and such vowels 
can, as would be expected, be phonated at higher pitches. ‘Thus 
ah and a—high frequency vowels—can be carried up further 
and brightened more than can oo and ee. 
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In the earlier stages of training it is easier for the pupil to 
control a short than a long throat column. Thus, for the upper 
middle tones, he is able either to employ a short throat column 
with the upper pharyngeal cavities added or a short throat col- 
umn alone, which will produce an unduly bright quality. The ex- 
cessive use of the upper cavities will produce an overly dark tone 
in view of the fact that the pupil is apt to overshoot the mark, 
when adding the extra cavity, and shape a cavity of too low 
frequency for the requirements. Thus, if in the early stages he 
is to form the vowel back and resonate the fundamental with the 
pharynx, he has perforce to sing a tone which is either too 
dark or too bright. The question as to which he should be in- 
structed to do depends upon his special faults and requirements, 
and much of the skill of the teacher depends upon his ability to 
determine which direction will help and which will hurt the 
pupil. No rules can be given since each case has to be con- 
sidered upon its own particular merits. As the pupil develops 
and his voice changes the directions have to be modified and al- 
tered. 

The best and most mellow quality is obtained when the 
maximum throat cavity for the particular pitch is used. This 
quality can only be obtained when the pharyngeal muscles are 
fully developed, and any attempt to ‘make’ this quality before 
the muscular condition necessary has been attained will merely 
result in a thick, ‘throaty’ sound which will destroy all progress 
and injure the vocal organs. 

In carrying up the lower register, it is usually necessary for 
the pupil to produce unpleasantly bright sounds on the highest 
tones to which this register will stretch. As it is carried higher 
and higher, the pitch where brightening is necessary rises, until 
the point is reached, at about high C, where a bright quality is 
correct. Even here the quality may be too bright, and the proper 
timbre is not achieved until the pharyngeal muscles are fully 
developed. 

In order to carry up this register, the throat must be held 
absolutely rigid. The intensity of a tone sung in the lower register 
is far greater than is that of one of the same pitch sung in the 
upper, and the greater the intensity, the more rigidly must the 
cavity be held. As a singer increases the intensity, the cavity 
which is resonating will tend to collapse, and it is essential that he 
should have sufficient control over the muscles which govern the 
cavity—or cavities—to hold them firmly in position and over- 
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come this tendency. This means that he must be able to balance 
the tendency of the cavity to collapse by means of the addition of 
more tension on the muscles which hold it ‘patent’. In view of the 
fact that, as has been stated, it is easier for the beginner to hold a 
short than a long throat cavity, it is evident that he will usually 
perforce have to employ the overly bright quality until such time 
as the muscular system of the pharynx is fully developed. Any 
attempt on his part to ‘make’ the quality mellow will result in 
the partial closure of the laryngeal pharynx or ‘throatiness’. 

The idea of placing the upper tones higher and higher in 
the head, as the scale is ascended, will also result in throati- 
ness. Furthermore, the tonal intensity will tend to diminish 
long before the highest’ tones are reached, and in the upper 
range, where the most dramatic and intense tones should occur, 
his voice will become weaker and weaker. The tension on the 
constrictor muscles of his throat will increase where exactly the 
reverse should be occurring—i.e., the tension on the muscles 
which hold the throat open should be increasing. This strain 
will be most pronounced in the area where he is endeavoring to 

_ produce the “head tones” and will progressively increase above 
this point, since he is trying to force the resonance in cavities, 
the natural period of which is departing further and further from 
the proper frequency, as the scale is ascended. At the same time, 
the endeavor to obtain the sensation of the voice being “in the 
head” will tend to make him do the only action which will en- 
gender this feeling—namely, constrict the throat more and more. 

The fact that the throat has to be held more and more 
rigidly as the intensity increases, would, at first flush, lead one 

to suppose that it is easier for the singer to produce a soft than 
a loud tone. This is, however, absolutely contrary to the facts 
of the case. It must be clearly understood that the entire act of 
phonation is one complex co-ordination of muscles. Thus, when 
the singer produces the tone vigorously, the entire apparatus 
which is used for the act will come into full tension. Here, then, 
the throat will be most likely to take on its proper tension, even 
if the muscles which hold it in position are not quite fully de- 
veloped. On the other hand, when a soft tone is produced, the 
breath pressure is less and the tension on the laryngeal muscles 
is also less—this despite the fact that the breath should be escap- 
ing more quickly and the cords are held at their proper tension 
for the pitch. The throat cavity, however, must be held absolute- 
ly firm and, when the muscles which perform this action are weak, 
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the lack of general effort which accompanies the act of quiet 
phonation will not be sufhicient to keep the weak throat muscles 
patent. This is most emphatically so in the case of the singer 
whose technic is ‘throaty’, since here the constrictor muscles will 
be over-developed and will tend to overcome the less vigorous 
impulse to the insufhciently developed muscles which should be 
holding the throat open. Actually most pupils are, in a more 
or less pronounced degree, ‘throaty’. For this reason soft singing 
should never be attempted until the muscles which hold the 
pharynx open are fully developed. Any attempt to sing pianissimo 
tones, before this stage is reached, will result in an ever-increasing 
‘throatiness’. 

If the resonance cavity has one natural period and the 
cords are vibrating at quite another frequency, the extra muscu- 
lar tension necessary in order to force the cavity to resonate at a 
frequency to which it is not tuned will tend to strain the entire 
muscular system of the vocal organs. Thus the intonation will 
usually be faulty—either flat or sharp. Much of the singing 
off pitch, so often heard, is therefore due to false resonance 
adjustment. 

When the resonance conditions are correct, it is possible to 
phonate pure vowels up to the point where the lowest vowel 
frequency is at the same pitch as that of the fundamental, and 
in male voices this means that they may be formed throughout 
the entire range of the voice. Above a certain frequency, as 
already stated, a woman is limited, since her voice is pitched an 
octave above that of a man. | 

When there is any idea of “head voice,” the singer will be 
imposing upon the tone a fixed quality, so that all vowels will 
in some degree be distorted, and at the point where the so- 
called ‘head-tones’ are produced, the vowel will become so 
distorted that it will, to all intents and purposes, be unrecogniz- 
able. A good test of a singer’s technic is to tell him to sing up 
the scale on a fixed vowel—preferably ah. If the purity of the 
vowel becomes distorted at a certain point, the upper tones are 
being improperly resonated. These faulty methods are the cause 
of much singing in which the words are so badly pronounced as 
to be quite unintelligible. 

The whole question of proper vowel phonation is a some- 
what complex one. The fundamental difficulty lies in the fact 
that there are only five vowel letters—a, e, 1, 0, u—whereas 
there are over eighty definite vowel sounds in the English 
language alone and many others in foreign languages. 
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There is a phonetically proper pronunciation for every word 
in the English language and this should not really depend upon 
whether the language is spoken in America or in England. Cer- 
tain vowel sounds present special difhculty to Americans and 
others to Englishmen. In each country there are certain words 
which are very commonly mispronounced and an important 
phase of the work of the vocal teacher is to instruct the pupil 
in the perfect pronunciation of each and every word. 

Proper vowel production, with all the delicate shades and 
differences of vowel sounds, is only possible when the ability to 
make fine adjustments of the vowel forming parts has been at- 
tained and such adjustments are only possible when the pharyn- 
geal cavities are used as the principal resonators of the voice. 

Consider, for example, the simple vowel ah. Only great 
singers and actors can really sing or say a pure af and most 
people distort this vowel either by “nasality’, ‘thickness’ or ‘white- 
ness’ The indications for. vowel pronunciation which can be 
given in a dictionary are of limited value since they are insuflici- 
ent to cover all the fine shades of perfect vowel formation. In 
this branch of the subject imitation must be resorted to. 



CHAPTER VII 

THE BREATH 

In most books dealing with the subject of vocal technic the 
question of breathing is given the place of first importance. In 
this work mention of the breath appears only after the ques- 
tions of registration and the resonance conditions have been 
discussed. The reason why this side of the subject is not so 
greatly emphasized will soon become apparent. 
~One of the greatest and most injurious fallacies propounded 
by many vocal teachers is the idea that the breath should be 
voluntarily controlled during the act of phonation. By “breath- 
control” is meant the control, by means of the expiratory muscles, 
of the expiration of the breath during the act of phonation. The 
vocal student is told that he must control the rate of expiration 
of the breath all the time he is singing. This curious notion is 
developed to such a degree that the pupil is actually given ex- - 
ercises for “controlling the breath”. He is made to inhale and ex- 
hale without singing, at the same time voluntarily regulating the 
speed at which the breath is inhaled and expelled. Thus he is 
directed to inspire slowly, taking as deep a breath as possible, and 
then to exhale, timing these two actions. His improvement is 
supposed to be indicated, in a great measure, by the develop- 
ment of his diaphragm, and by his ability to inhale and exhale a 
steady stream of air at any desired rate. Various exercises are 
set for this purpose and he is adjured to control the outgoing air 
during the act of phonation. 

It is of course true that the practice of such exercises does 
develop the vital capacity somewhat, but the question of the 
bearing of vital capacity upon the ability of the singer to sustain 
a tone has been carefully investigated by the author of this 
book, and the following results have been obtained: the average 
vital capacity of an individual is about 3000 cubic centimeters 
and the limits are about 2200—‘5000 c.c. Under conditions of 
proper phonation the breath expulsion for a mf tone has been 
found to be as low as about 36 c.c. a second. Thus, by dividing 
3000 by 36, it is evident that such a singer could theoretically 
hold this tone about 83 seconds and assuming that but 50 per 

26 
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cent of the breath may be used in the production of sound, it 
will be seen that 42 seconds is well within the range of possi- 
bility. This is far longer than the duration of the longest phrase 
ever written. Thus the average, undeveloped vital capacity is 
more than sufficient for any conceivable requirement under really 
good technical conditions. 

Again, in the case of a singer whose voice is quite unde- 
veloped, the breath expulsion has been found to be as high as 
280 c.c. a second and this would only allow him to hold a tone 
about six seconds. It will at once be seen that proper vocal devel: 
opment may increase the ability on the part of the singer to hold 
a tone seven times, or 700 per cent, whereas the greatest possible 
increase in vital capacity conceivable would be about 40 per 
cent. The relative unimportance of the vital capacity is definitely 
demonstrated from these figures. 

Having considered the relatively insignificant advantage of 
thus developing the vital capacity, let us consider the very great 
disadvantages of these exercises. It is absolutely inevitable that 
the singer who has been made to think of his breath while phon- 
ating, through the practice of “‘breath-control” exercises, will be- 
come “breath conscious”. The moment he finds himself in this 
condition he is in serious trouble, since he will inevitably develop 
a pronounced tendency to pant. Experience with many pupils 
who have been subjected to this sort of training has shown this 
actually to be the case in a very pronounced degree. Such 
“breath consciousness” during the act of phonation always results 
in an increase of many hundred per cent in the breath expulsion. 
Indeed the first and greatest task for the teacher, in such a case, is 
the engendering of the idea that the pupil must forget all about 
breath during the act of phonation. He must not be allowed to | 
take too full a breath at any time, until this injurious psycho- | 
logical condition has been destroyed. Under such circumstances 
it is sometimes a good plan to have him sit down while singing, 
since this may tend to stop him from becoming “breath- 
conscious’’. 

Every ‘trick’ imaginable must be employed in order to elim- 
inate this fatal “breath-consciousness’’, the ill effects of which 
are to be met with only too often, and it is, indeed, sad to see 
how many singers break phrases, gasp for breath, inspire noisily 
etc. Nearly all of them have been the victims of the “breath- 
control” fallacy. 

These considerations lead us to still another point: the act 
of phonation is an extremely complex one and entails the use and 
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co-ordination of a very large number of muscles. Thus the 
muscles of the pharynx, larynx, thorax etc. are all functioning. 
In addition to these muscles which should be used, there are a 

very large number which are actually brought into play, while 
the technic is imperfect, such as those of the jaw, neck etc. The 
conscious control of a small group of muscles is often easy of 
accomplishment. Thus, for example, the tongue may be flat- 
tened when the pupil is not singing, the breath may be expelled 

-at any desired rate when he is silent etc., but such conscious 
control helps him not at all as soon as he starts to sing. 

The functioning of the broad group of muscles used during 
the act of phonation so predominates over the conscious control 
of a limited group of these muscles that all such control is abso- 
lutely lost. In actual practice any such attempt to control a 
limited group of muscles, which are part of a larger group that 
co-ordinate for a complex act, such as the act of phonation, will 
merely result in 1 false consciousness and therefore a wrong 
tensing and co-oruination of these muscles. Thus the singer who 
tries to control the tongue consciously during the act of phona- 
tion will find that in practice it seems to be always getting in his 
way and arching in the most disastrous fashion. The only way 
in which a false position of the tongue can be changed is by for- 
getting all about it and getting better resonance adjustment and 
better conditions generally from the technical standpoint. This 
fault will then be found to have corrected itself automatically. 

This is one of the great principles of teaching vocal technic: 
the pupil must never be given any directions which pertain 
to a narrow group of muscles, provided that such a group 1s 
used in the act of phonation, and therefore all directions given 
must be of a rather broad and general nature unless they refer to 
muscies which are not used in the act of phonation. 

The inevitable result of directions which indicate control 
over a narrow group of muscles which are used in the act of 
phonation is the false tensing and improper co-ordinating of this 
group. This is, of course, exactly what will happen when the 
singer is taught “breath-control”’. | 

We will next consider the actual function of the breath in 
the act of phonation. The breath is, of course, the motive force 
of the voice; it is the pressure of the breath under the vocal 
cords which brings them into vibration. Furthermore, the 
question of the proper manner in which the breath should be 
inspired is one of considerable importance, so that the pupil who 
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inspires in a faulty manner must be taught to perform this act 
properly. Faulty inspiration may interfere with the proper ad- 
justment of the larynx and pharynx. Nevertheless the pupil 
must not, under any circumstances, be allowed to think of his 
breath while he 1s singing, and any attempt to consciously con- 
trol the rate of emission of the breath is fatal. The fundamental : 
law of breathing is that the pupil must be taught to inspire 
properly and then forget all about the breath. 

As has been pointed out in Chapter IV there are two 
possible ways in which the breath may bring the vocal cords 
into vibration: 

1. The vocal cords may be practically touching, and in 
this case the pressure of the breath underneath them will cause 
the air to escape in a series of rapid puffs in the following man- 
ner: the cords will be stretched so that they have a definite 
length and tension which will determine the pitch, and the ad- 
justment of the resonance cavities will regulate both the degree 
to which the fundamental is resonated and aiso the overtones 
which: are being resonated or picked out, these overtones being 
vowel determined. The fundamental—the slowest rate of vibra- 
tion of the cords which can occur at a given length and tension 
—will be determined by the natural period of their whole length, 
and the puffs which determine this frequency will, therefore, be 
emitted at this rate. As they vibrate, the cords will open to 
emit a puff and will then close again, and this opening and clos 
ing, or fluttering, will of course depend upon their natural 
period. 

In addition to this rate of emission of the puffs there will 
be higher speeds determined by the division into segments of the 
vocal cords (see Section III). These vibrating segments will also 
allow more rapid puffs of air to pass according to their rate of 
vibration and such puffs, superimposed upon the lower frequency 
puffs which determine the fundamental, will produce the over- 
tones. 

Of course these puffs will cause the air in the adjusted reson- 
ance cavities to vibrate or resonate since these cavities are, at any 

rate approximately, so shaped that they have the same natural 
period as that of the vibrating segments or of the puffs for which 
the segments are responsible. 

This puff method, with the cords in virtual approxima- 
tion, is by far the most efficient way in which sound can be pro- 
duced by the vocal apparatus. It should be taking place at 



40 THE SCIENCE OF VOICE 

the normal intensity of the voice—at mf—under proper 
technical conditions. 

_In order that the singer may then swell the tone from nor- 
malintensity (mf) to ff, it is quite clear that, since after 
this point of highest efficiency has been reached, it is only possi 
ble for him to increase the intensity by augmenting the volume 
of the puffs, this must be accomplished by “doing more work”. 
The act of swelling the tone by working harder will ac- 

_ tually take the form of increasing the pressure of the breath, but 
/ It 1s vital that the singer should not think in these terms, but mere- 

ly in the vague terms of singing more vigorously or increasing the 
amplitude of the vibrato (see Chapter XIV). If he does think of 
expelling the breath faster, the result could be the reverse from 
that which he desires, as will be seen when the question of reduc- 
ing the intensity from mf to pp has been discussed. However, it 
must not be overlooked that in going from mf to ff the 
breath expulsion does rise under conditions of proper phonation, 
although the singer need not, and indeed should not be actively 
conscious of this fact. 

2. The other manner in which the breath may act upon 
the vocal cords in the production of sound is by means of a 
bowing effect. Under these circumstances the vocal cords will 
be separated to such a degree that the puff method is impossible. 
In this case the air will pass out in a stream, and this stream of 
air will ‘bow’ the vocal cords into vibration. This method is, 
of course, relatively very inefficient as compared with the putt 
method, and the breath expulsion will be very much greater. 

Now, in going from the softest to the loudest possible tone, 
the conditions which must be fulfilled are that neither the pitch 
nor the vowel may be altered in the slightest degree, and this 

ability to swell the tone with apparently constant pitch and 

quality from pp to ff is one of the greatest tests as to whether 

the singer is using his voice properly or not. 
One further point with regard to the pianissimo: the ultim- 

ate pianissimo is, of course, a whisper. There can be no ques: — 
tion as to how the whisper is produced. The basic characteristic 
of this method of voice production is that it has no tonality, or 

in other words, that the fundamental or pitch cannot be varied. 
This fact indicates that the vocal cords are not brought into 
vibration. ‘Thus, in the case of the whisper, the vocal cords are 
quite separated while the vowel-forming cavities alone produce 
the sound. Under these circumstances the breath expulsion will 
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of necessity be very high, and experience shows this to be the 
case. 

This brief consideration of the whisper is a further indica- 
tion of the fact that in going from mf to pp the proper laryn- 
geal action should be the progressive separation of the vocal 
cords from the position of greatest approximation for the mf 
to the practically total separation for the whisper, when the 
phonation of a fundamental becomes impossible. 

It is a very easy matter for a ‘throaty’ singer to soften the 
tone merely by losing resonance, which implies the closing off of 
the laryngeal pharynx and a progressive change in the quality. 
Under such circumstances the breath expulsion will be relatively 
low, since the closure of the throat will check the breath. This is, 
of course, not the way in which the singer should produce a 
soft tone. With such a technic the actual result will be that the 
softer the intensity of the tone being phonated, the more closed 
will be the laryngeal pharynx, and the greater the closure of this 
cavity, the lower will be the breath expulsion. 

Thus the breath expulsion of a singer who uses this type of 
technic will increase as the intensity rises and decrease as it be- 
comes less. This is merely a case of ‘throaty’ technic. One 
further point about this faulty method of singing: since the 
amount of breath expelled—as the singer increases the intensity 
of the tone—trises regularly, we find happening here just what 
should occur were the- idea of “breath-control” correct. This 
‘throaty’ method of voice production would indicate that all the 
singer has to do, in order to augment the intensity, is to increase 
the rate of expulsion of the breath, and that the ability to sing 
at different intensities should merely imply a capacity for con 
trolling the rate of expulsion of the breath. But this is the 
method of controlling the intensity employed by a ‘throaty’ 
singer and any attempt to reproduce these conditions by means of 
“breath-control” will obviously merely lead to throatiness. 

Since the resonance cavities must be kept absolutely con- 
stant in size and shape at all intensities for a given vowel and 
fundamental, there is only one possible way in which variations 
of intensity should be made between mf and pp. This is by 
means of changes in the laryngeal adjustment—by the gradual 
separation of the vocal cords. In other words, the intensity of 
the tone should be diminished by the progressive separation of 
the vocal cords without any change in the set of the resonance 
cavities—i.e., with constant quality. This is the proper methed 
of decreasing the intensity from mf to pp. 
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Under such circumstances the breath expulsion will increase 

as the intensity is diminished. This question, as will be shown 
later, has been carefully investigated, and it has been found by 
experiment that this is exactly what actually occurs in practice, 
under conditions of proper vocal technic. Thus the breath ex- 
pulsion should rise somewhat in going from mf to ff and 
should also rise, to a greater extent, in going from mf to pp. 
This immediately indicates the fallacy of the idea of controlling 
the outgoing air during the act of phonation, since an increase in 
the rate of expulsion of the breath at mf may have the effect of 
either increasing or of diminishing the intensity. 

Again, the actual rate of expulsion of the breath is a very 
complicated matter. It depends upon the following variable 
factors: (1) the degree of approximation of the vocal cords; 
(2) the set of the resonance cavities; (3) the intrapulmonic 
breath pressure; (4) the intensity of the tone. 

Since these conditions are widely variable, not only individ- 
ually but in relation to one another, and also since the slightest 
change in any one of these factors will have a very great effect 
upon the actual result, it is obvious that any estimate of the 
amount of breath required would be an absolutely insoluble prob- 
lem even for a mathematician. Any idea that the singer should 
make this estimate during the act of phonation is merely absurd. 
Yet this is just what “breath-control” would imply. If, how- 
ever, it might mean holding back the breath, this action 
can be accomplished completely—with the result that phonation 
would cease; and if it mean pumping out the breath, this act can 
also be perfectly accomplished, with the result that all the air 
could be forced out in about one second—with practically the 
same result. 

In considering the question of the intrapulmonic pressure 
we are faced with the fact that this pressure should probably 
remain fairly constant except for intensities louder than mf. 
The pressure of the air in the lungs during the act of expiration 
(phonation) is determined by the pressure exerted upon the 
lungs by the expiratory muscles (abdominal and costal). In sing- 
ing this pressure should primarily be regulated by the size of 
the glotteal slit. Herein lies the fundamental fallacy of the 
“breath-control” idea which holds that this function lies in the 
respiratory muscles alone. 

No method of measuring intrapulmonic breath pressure in 
the human being has yet been devised. This might be determined 
were the size of the glotteal slit as well as the rate of breath ex- 
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pulsion known. Measurement of the former during the act of 
phonation presents, at present, insurmountable difficulties. Con- 
sideration of the rate of expulsion of the breath is discussed in 
Chapter IX. 

It has been stated that the intrapulmonic breath pressure 
should, under conditions of proper phonation, remain practically 
constant from mf to pp. The reason for this lies in the fact 
that variations in the output of air will be compensated for by 
the alterations in the size of the glotteal slit. Thus, if the output 
of air is doubled and the size of the slit is also doubled, the pres 
sure will remain constant. ‘This is probably about what hap- 
pens between these two degrees of intensity. 

In going from mf to ff the breath pressure will neces 
sarily be raised, since the efficiency of the puff method of phona- 
tion is maximum at mf and cannot be further increased. In the 
case of proper phonation the mf is determined by the fact that 
this is the normal intensity of the voice, or inversely, the mf 
for any given voice, when the technic is correct, will be deter- 
mined by the point of greatest efficiency. Thus this intensity, de- 
termined by the point of maximum efficiency of the action of any 
given vocal apparatus, determines the natural power of any par- 
ticular voice provided that the technic is correct. 

At any given stage in the laryngeal development a certain 
breath pressure will be necessary; but, as has been intimated, this 
pressure will change very rapidly when variations in the glot- 
teal slit are produced as the result of the development of the 
laryngeal muscles. That the singer cannot estimate this pressure 
in terms of breath is, of course, apparent. What he must do, 
however, is to work sufficiently hard for a full, free tone to be 
emitted under the best possible conditions at any particular stage 
in his development. Let it be emphasized that this necessary 
amount of “work done” is changing very rapidly as he improves 
technically. 

The second factor regulating breath expulsion is the proper 
adjustment of the resonance cavities. Until quite a high stage of 
vocal development is reached, the necessary work which must 
be done in order to sing a full and relatively free tone is enor- 
mously greater than it will ultimately be when the resonance cav- 

ities are properly adjusted. This is one of the reasons why the 

range will be so very greatly curtailed when the resonance ad- 
justment is faulty, since the intrapulmonic pressure will rise to 
such a degree that at a certain pitch phonation will become im- 
nossible. The reason why the breath pressure will have to be 
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increased so very much, under conditions of incorrect resonance 
adjustment, is apparent, since some resonance can be forced in a 
cavity when it is out of phase with the vibrating cords, but the 
amount of work required in order to force resonance in this man- 
ner will be extremely great, and increasingly so as the set of the 
resonance cavities departs further and further from the proper 
shape. This means that the amount of energy supplied to the 
vocal cords will of necessity be very great, and the breath-pres- 
sure will therefore have to be greatly augmented. 

Now, at the stage in the vocal development where the 
lower register is being carried up, the resonance conditions will 
usually be faulty, since this register is originally found for the 
low tones which are resonated in the trachea and bronchi. Thus 
the pupil will almost inevitably associate this register in his 
subconscious mind with the ‘chest’ quality. This will lead 
to a thickening of the tone—i.e., the use of resonance cavities 
tuned for pitches lower than the ones being phonated. ‘Thus 
the pressure necessary for the production of the sound which 
will be emitted will inevitably be too high. The fact that the 
upper register has not at this stage been co-ordinated with the 
lower, will still further increase the strain. Thus, the required 
effort will be excessively great and the resultant sound will be 
crude and thick. This is an unavoidable stage in the development 
of the laryngeal muscles, since it is only in this manner that the 
muscles which actuate the lower register can be brought into 
play, and exercise is essential to muscular development. Such 
conditions are ultimately corrected by the co-ordination of these 
muscles with those which actuate the upper register and by the 
gradual improvement of the resonance conditions. 

It is interesting to note that this is one reason why any 
teacher who merely tries to obtain the best possible quality at 
any stage in the development of the pupil’s voice will, in actual 
fact, never accomplish anything of real consequence. ‘The 
pupil must inevitably go through stages where the quality is not 
good, in order to develop the muscular system of the voice. 

At this stage we have somewhat similar conditions to those 
existing in the method of vocal technic employed by ‘jazz’ 
singers. This type of ‘voiceuser’ has only one object—the 
desire to make a lot of noise; and this noise is, of necessity, 
extremely crude and unpleasant. The‘coon-shouter’ uses the lower 
register alone and absolutely unco-ordinated with the upper, 
not only for singing but also, in most cases, for speaking. Under 
such conditions the resonance adjustment is always very faulty 
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and for this reason alone the breath pressure has to be exces 
sively high. This condition is further aggravated because of the 
lack of co-ordination of the laryngeal muscles. The excessive 
breath pressure thus produced in the thorax makes itself appar- 
ent in the swelling of the veins of the neck and the tensing and 
standing out of the muscles of the neck. 

Let this point, however, be quite clear. The cure does not 
lie in telling the pupil to relax the muscles of the neck or to 
develop less pressure in the thorax, since such directions convey 
absolutely no real import to him while he is singing. The only 
possible cure lies in the proper development of the laryngeal mus- 
cles. in co-ordinating these muscles and in the attainment of the 
proper resonance adjustments. As the pupil improves along these 
lines he may later be told to work less hard, and this direction 
will often be necessary since, having been forced to work very 
hard for quite a long time in order to phonate, the idea of ex- 
cessive work may have become a habit which must be destroyed 
when it is no longer necessary. Of course the exact stage in the 
development of the pupil when he may be directed to work less 
hard must be properly gauged by the teacher since, if this is 
done too soon, progress will cease. 

The art of teaching depends largely upon the giving of 
proper directions to the pupil. Thus, as has been stated, it is 
always inadvisable for the teacher to give any direction which 
implies direct control over a narrow group of muscles or con 
siders only a small part of a complicated action such as that of 
phonation. Any direction as to the position of the tongue, the 
larynx, the soft palate, the breath pressure, the muscles of the 
neck etc., comes under this heading and contradicts the facts of 
physiology. The pupil may, however, be directed to open or to 
partially close his jaw or to open, spread, or narrow his lips, 
since these members are under very direct conscious control and 
when the technic is correct they do not function in the act of 
phonation. 

In obtaining the proper technical conditions, the problem 
which is ever before the teacher is the nature of the directions 
to be given to the particular pupil at any given instant. Thus 
at one stage it may help a particular pupil if he is directed to 
spread his lips in order to obtain the necessary brightness for 
the upper tones, and later this direction will have to be reversed. 
This spreading of the lips may, at one time, help in the pharyn- 
geal resonating of the tone, and at another it may tend to bring 
the mouth into play. Another direction, which is helpful at cer- 
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tain stages, is to hold the jaw and lips in constant position. Under 
certain circumstances the opening of the mouth at certain pitches, 
or at all pitches, may be beneficial and under other conditions it 
may be injurious. At a certain stage the pupil may have to be 
instructed to “go for it” as hard as possible and later this direction 
may, in a great measure, have to be reversed. Directions to 
pupils vary, not only with the particular stage in the develop- 
ment, but with each separate pupil. Such directions are merely 
devices which help at the particular moment and they must 
never be considered as fixed laws. 

With regard to intensity, we find a very interesting factor 
in the development of the voice. The normal intensity—mf— 
has been defined as the softest tone which is produced under 
conditions of maximum efficiency—i.e., when the puff method 
of actuating the vocal cords is called into play. This natural 
intensity of any given voice has to be found. At first the puff 
method will only occur when the pupil is singing very vigor- 
ously, and therefore the quality is apt to be rather thick and 
noisy, so that the intensity may appear to become somewhat 
less as he improves. This is, however, only true of apparent in- 
tensity, since the better produced tone will have more correct 
resonance conditions, and will therefore have more carrying 
quality in an auditorium. However, it may, and usually will, 
sound less noisy in a room. The teacher should never assume that 
he knows what this “natural power” is until the technic is, to 
all intents and purposes, correct. One of the most important and 
interesting phases in the training of a voice is the finding of its 
natural power. The same sort of thing applies equally to the 
timbre, or in other words to the natural quality of any given 
voice, which should never be pre-assumed, since it will not be 
revealed until the singer is using his voice practically perfectly. 
This quality will then be absolutely individual. 

The giving of the proper directions to the pupil is not so difh- 
cult a matter as might be supposed, provided that the teacher 
has natural talent for his work as well as the vitally necessary 
knowledge of the sciences underlying the laws of vocal technic. 
It is evident that anyone who lacks this knowledge is not justi- 
fied in teaching at all. The directions given should always be 
for the correction of some particular physical fault or faults of 
the moment. They must be physiologically possible of accom- 
plishment and must therefore either refer to parts that should 
not be used in the act of phonation, or be of a general nature. 
As the technic changes (such changes may take place during the 
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progress of one lesson) the directions must be modified in order’ 
to embrace other faults. 

It will, then, be seen that the purpose of this book is not 
to enable the reader to teach himself how to sing, since this is 
an impossibility, but to state and prove the fundamental facts 
about vocal technic and to indicate the manner in which the 
competent teacher should proceed. 

In closing this chapter it is essential that the reader should 
be absolutely clear as to exactly what is so definitely condemned 
with regard to the fallacious teaching of “breath-control.” Let 
it then be stated that it is the word ‘control’ which is objected 
to. 

The breath must be inspired properly, and when this is 
not done the teacher should take special pains to give definite 
instructions as to the correct method of inspiration. The devel- 
opment of the breathing apparatus is, indeed, most beneficial, 
provided that it is not immediately associated with the idea of 
phonation. 

The fundamental fact is that the most harmful thing a 
singer can do while phonating is to attempt to control the out- 
going breath in any conscious manner whatever. He must, 
definitely and entirely, forget all about his breath as soon as he 
starts to sing. 



a 

GHAPTER Wut 

BREATH AND THE REGISTERS 

In Chapters II and III it is stated that the breath expulsion 
for a tone sung in the upper register is, under proper condi 
tions of resonance, far higher than that for the same tone sung 
in the lower register. This of course applies in a much greater 
degree to the lower and middle tones than to the upper ones, 
in which the upper register co-ordination of the laryngeal mus 
cles should predominate. 

In the process of training a voice, the only possible method 
of strengthening the muscles “of the larynx is to isolate the co- 
ordinations which determine the registers, and in this way to 
work on the muscles which predominate for each register sepa- 
rately, paying special attention to those of whichever register is 

the weaker. . 
The purest possible co-ordination in which the upper reg- 

ister muscles are used, is first found with moderately high tones, 
and inversely, for the lower register, greatest purity is discov- 
ered with relatively low ones. Only by working upon purified 
co-ordinations can the muscular system of the larynx be properly 
developed. . 

To ensure the use of the pure upper register it is vital that 
the resonance conditions should be properly adjusted. In order 
to obtain such conditions, the upper tones may have to be sung 
very ‘white’ or bright, so that the throat alone is acting as the 
resonator of the fundamental. Again, since it is far easier, in 
the earlier stages, for the pupil to control a short than a long 
throat cavity, this brightness may in some cases have to be car- 
ried down several tones. Usually, however, the pupil will be 
best able to retain the pure upper registration for the upper-mid- 
dle tones by adding the upper pharyngeal cavities and in this 
case the quality will become darker. The important point is 
that the pure upper registration must be retained, and the means 
of doing this depend upon the particular case. The whole under- 
lying idea is that a pure register must be used vigorously so that 
the muscles which govern it are developed. Thus the pupil 
must be made to sing these upper register tones as loudly as 
possible without mixing them with the lower register and with- 

48 
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out thickening them, which has much the same effect, and also 
without using the mouth as the principal resonator. Actually 
this produces a very soft tone in the middle of the voice. 

A man, in the early stages of development, is generally 
forced to use a very dark vowel in order that he may sing in 
the pure falsetto register. Any undue thickening or brighten- 
ing of the falsetto is, however, injurious, since the actual result 
will be that the singer will not really be using the pure register 
at all, but will actually be employing a ‘throaty’ form of the 
lower register, or mixed registration. This is the type of voice 
production characteristic of the ‘throaty’ tenor and is very 
prevalent. 

Proper vocal training depends upon the separate develop- 
ment and co-ordination of the registers and not on blending them, © 
and this is why the first process in the training of a voice is the 
isolation of the registers. In many cases neither register is def- 
nitely identified. Thus, for example, in a woman’s voice, there 
may be no true lower register in evidence when the upper reg: 
ister is mixed. Therefore, when the registers are naturally 
‘blended’ or mixed, the vocal condition is technically very poor. 

It is impossible for the pupil to co-ordinate the registers when 
they are mixed, so that mixed registration is a far worse fault 
than is the most pronounced possible break. In this case the 
teacher, in finding the pure registers, must reveal the break, Un- 
til this break is found there is no possibility of vocal develop- 
ment and the use of the voice in this condition is injurious. 

The process is, then, as follows: the low tones must be 
sung vigorously, and if necessary, crudely, until definite registra- 
tion has appeared and the break has been discovered. At the 
same time the upper register tones must be found and sung with 
the necessary degree of darkness. The pure upper registration, 
when found, must be brought down, with its purity maintained, 
so that the lower tones neither sound nor feel like the lower 
register. Of course, the quality must become darker as the 
singer descends the scale. 

These pure registers can be built up to an enormous extent, 
and when they are fully developed it is not only possible, but 
in actual practice easy, for the pupil to co-ordinate them. 

In the case of some men’s voices, and especially in that of 
a light ‘throaty’ tenor, the process of finding the falsetto is a 
rather difficult one, and any vigorous work on the voice before 
this is done may prove injurious. 
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Let it be emphasized that one of the chief means we have 

of “making a voice” is this separation of the registers, which is 
the only possible method of developing the muscles which gov- 
ern them. Mixing the registers merely results in “throatiness,’ 
forward vowel formation and lack of range, as well as absolute 
destruction of real quality and power and straining of the laryn- 
geal muscles. The sort of false, light sweetness which is some- 
times heard, especially with light tenors and sopranos, is the re- 
sult of this mixing of the registers and is not really a.true form 
of phonation at all, any more than is this cheap ‘sweetness’ a 
form of artistic expression. 

It is an interesting fact that whereas only when the falsetto 
or the upper register of a woman is perfectly isolated can it be 
co-ordinated with the lower register, many pupils think that a 
thickened upper register tone is more like the lower register and 
that it will, therefore, “go through” more readily. In this they 
are, of course, mistaken. | 

And now we come to the angle at which these two phases 
of the subject—breath expulsion and registration—meet. 

The breath expulsion is very high when the pure upper 
register is used, and this is especially the case when it is un 
developed. But, as has already been shown, the breath can be 

checked by means of closure of the laryngeal pharynx. Thus 
any attempt on the part of the singer to check the breath, which, | 
it must be emphasized, is escaping at an almost uncomfortable 
rate with the beginner, will inevitably result in “throatiness,’ 
and the action of the larynx will be interfered with so that pure 
registration is impossible. With a man the result will be a thick, 
‘throaty’ or ‘nasal’ lower-register tone. In the case of a wo- 
man, the same will occur when the lower register is relatively 
over-developed, and where this is not the condition, the upper 
register will be so thickened that the high tones will be unsing- 
able, or at any rate, only singable under conditions of such mus 
cular strain of the pharynx and larynx and excessive breath pres’ 
sure as to cause irreparable harm. 

The breath must not be checked when singing in the lower 
register, but the tendency to do this is not so great as with the 
upper. 

When the registers have been isolated, their development 
becomes quite a straightforward matter. The process is merely 
one of developing the muscles by swelling the tone to the great- 
est possible degree without changing the registration or the 
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resonance conditions. This will, of course, only allow of a very 
limited intensity for the middle and lower tones when sung in 
the upper register. It will, however, be found that the strength 
of the muscles will quickly develop and as their power in 
creases the breath expulsion will decrease. However, the 
breath expulsion for a woman’s middle tones will be far too high 
until the lower register has been co-ordinated with the upper, 
when the drop will be very great. 



CHAPTER IX 

RESEARCH ON BREATH EXPULSION 

Drs.-H..C. Jackson, H.. H. Sheldon; Ee Baia ancscoe 
author of this book have conducted a research on the question 
of breath expulsion during the act of phonation. 

In this work a comparison is made of the amount of 
breath expelled per second during the act of phonation with 
varying intensity and pitch. 

The breath measuring device (called a spirometer) is con- 
nected to a large rubber tube which leads, in turn, to a rubber 
mask (a French gas mask was used) strapped tightly over the 
singer's face and under his chin. The other end of this tube dis- 
charges into a spirometer which takes the form of a light, air-tight 
box inverted in a tank of water. A two-way flutter valve in the 
tube allows air to be breathed in from the room but compels all 
outgoing air to pass through the tube into the spirometer. The 
gradual rise of the box part of the spirometer as it fills with 
air and floats higher and higher in the water gives a measure 
of the amount of breath expelled. 

In the earlier experiments the rise of this box was recorded 
by a lever system by which a sharp point was pressed on the 
surface of smoked paper on a revolving drum, where it scratched 
a line as the box of the spirometer rose. This method was 
abandoned because of the fear that errors were being intro- 
duced by the friction of the sharp point on the paper, and an 
optical system was substituted. A spot of light was focused on 
a mirror fastened to the box. As the box rose a reflected beam 
from this light spot traced a line on a moving sheet of espe- 
cially sensitized photographic paper. From this line it was pos- 
sible to calculate the exact amount of breath expelled, since the 
spirometer had been carefully calibrated. While the rising box 
traced the breath curve, a clock, with a long arm which moved 
once a second and allowed a spot of light to strike the paper, 
marked off the seconds. In this way, then, the amount of 
breath expelled each second could be determined with a high 
degree of accuracy (Figs. 7a, 7b). 

co 
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At the same time the sound produced was picked up by a 
telephone transmitter especially designed by the Bell Telephone 
Laboratories in order to avoid distortion. This transmitter was 
inserted in one of the eyeholes of the mask worn by the singer. 

Hig. /a 

ONE OF THE BREATH-OuUTPUT RECORDS MADE BY THE SPIROMETER, SHOWING A 

UNIFORM EXPULSION OF THE BREATH. THE VERTICAL LINES 

Mark SECONDS OF TIME 

Fic. 7b 

ANOTHER BREATH-OutTPUT REcorpD WuHicH 1s Mucu Less UNIFORM 

The electrical impulses, corresponding to the sound produced, 
passed through a three-stage vacuum tube amplifier, also de- 
signed by the same company, to avoid distortion, and thence to 
an oscillograph, which is a device for recording on moving 
photographic film or paper the form of the sound waves pro- 
duced in the mask by the singer. In order to obtain a 
reading of the intensity the paper was moved very slowly— 
about one foot in twelve seconds. The total area of the oscil- 
lograph curve for each second gave an approximate measure of 
the intensity of the sound produced inside the mask (Figs. 8, 9). 
If a person sings into this apparatus two records are ob- 
tained. One gives a measure of the breath expelled per second 
(Figs. 7a, 7b) and the other of the loudness of the tone (Figs. 
8, 9 and 37, page 278). 
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First a series of tones would be sung throughout the range 
of the singer’s voice and a separate tracing taken of each. He 
would be instructed to produce tones of different pitches at 
mezzo-forte, or normal intensity, to keep the loudness as constant 
as possible and to hold the tone for about six to ten seconds. 
The same vowel, usually ah, would be used throughout. 

Next he was told to sing three tones, one in the lower, one 
in the middle and one in the upper part of the voice, and several 
individual tracings were taken for each of these at different inten- 
sities. 

From these tracings, curves could be deduced and plotted. 
One showed breath expulsion against pitch with intensity con- 
stant, and three showed breath-expulsion against intensity with 
pitch constant. Of course the vowel sound was kept as constant 
as possible. 

FiG.¢8 

An OSCILLOGRAPH RECORD OF A TONE. THE POINTS AND HoLLows 

ON THE CurRvVES INDICATE THE VIBRATO 

FIGs +9 

ANOTHER OSCILLOGRAPH RECORD WHICH Is Mucu Less REGULAR IN 

SHAPE, INDICATING A FAULTY VIBRATO 

The oscillograph drum was moving too slowly to give any 
distinction between the fundamental and the overtones, factors 
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that determine the pitch and give an indication of the quality. 
This apparatus, when run at high speed, 1s capable of recording 
impulses up to about five thousand vibrations per. second after 
the necessary calibrations have been made. At the low drum 
speed, however, a very accurate and illuminating reading of the 
vibrato was obtained (Figs. 8, 9). Investigation of the vibrato 
shows that it is one of the determining factors in the quality 
of the tone. The vibrato should be perfectly regular and have 
a frequency of about six beats a second. In voices of poor 
quality the vibrato was found to be irregular (usually too slow) 
and in some cases altogether lacking.1 

From these breath-expulsion curves much could be deduced 
about the singer’s technic. 

| The first point to be established was the ideal form of these 
curves. Now if the voice were emitted by a mechanical sound- 
producing instrument what form would these curves take? Any 
good piece of physical apparatus works most efficiently in the 
normal part of its range. Thus a dynamo will be most efficient 
when running at its normal speed and its efficiency will fall 
off if the speed is increased or decreased. Similarly any sound- 
producing instrument should work most efficiently at its normal 
intensity and in the middle of its range. This principle is gen- 
erally true of all mechanical apparatus. 

We would imagine, then, that these curves should take the 

form shown in Fig. 10, giving maximum efhciency at mezzo- 
forte and showing a falling off as the intensity is decreased below 
or increased above the normal for the particular voice being 
tested. Similarly for the pitch curves; the maximum efhciency 
should appear in the middle of the range and this should fall off 
as the limits (high and low) are reached (Fig. 11). 

But a consideration of the physiological conditions also 
predicates this form of curve. Thus, as already shown, the 
puff method is, under conditions of proper phonation, being 
employed at mf, and as the loudness of the tone is aug- 
mented from this intensity, the pressure of the breath must 
be increased. Since the puff method gives the highest efhciency 
possible, any increase from this intensity will of necessity de- 
mand an augmentation in breath pressure, and therefore the 
breath output will increase. When the intensity is diminished, 
the bowing method commences to come into play and since 

* The vibrato is discussed in detail in Chapter XIV. 
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this is far less efficient than the 
expulsion will increase. 
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siological conditions, it will be seen that one would antici 
same form of the breath 
were the apparatus a sound-producing machine. 

ge for the 

plish this result. 

y he will have 

, the softer he sings the more constricted 

The mf requires the 

Thus the breath expulsion will be checked 

This is the typical breath- 
output curve obtained from a well trained voice in which the registers 
are properly co-ordinated. 

If the muscular co- 

throaty’, or in other 
6 

10 Fic. 

The curves in Fig. 10 show how the breath ought to be expelled in 

The most efficient conditions should 
ordination of muscles is evenly balanced 
he middle of the voice. 

let us consider what will happen if the voice is used 
incorrectly. 

normal intensity, and loud tones. 

Suppose that the singer is 

b) 

instead of keeping the resonance conditions constant 

Similarly with the breath-pitch curve. 
nation of the larynx is correct it would seem obvious that 

Now 

words, that he tends to constrict his throat as he decreases the in- 

to force the air out against this virtually closed throat and the 

the most efficient part of the voice and the easiest ran 

and allowing the laryngeal adjustment to accom 

and hence diminish. As he increases the intensit 

Under these conditions 

least breath. The soft tone uses most of all. 

will be the throat. 

singer is in the middle. 
be those where the co- 
and this would be in t 

producing soft 

ordi 

tensity, 
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Piac..11 

The curve in Fig. 11 shows the relation of breath-expulsion to pitch 
for a well used voice. The lowest breath expulsion is in the middle of 
the range, and the efficiency falls as the lowest and highest tones are 
reached. Note also that the curve is fairly flat, indicating that the breath 
expulsion does not fluctuate very much with the pitch. 

breath expulsion will necessarily rise. Hence such a singer 
will produce a curve similar to that in Fig. 12, which is prac- 
tically a straight line. This is most interesting since such a curve 
is just what one would expect to find in good singing were the 
prevalent idea of “breath-control” true, and the carefully con- 
trolled breath were forced out at a greater rate as the intensity 
was increased. Thus the curve which would be expected by the 
advocate of “breath control”, were he to state the logical result of 
his contention, is in actual fact the one produced by a throaty 
singer. 

Readings taken for a number of voices of different caliber 
proved that the better the technic the nearer were the curves 
to the ideal form, and that any departures from this form indi 
cated definite technical faults (Figs. 14, 15). 

The breath-pitch curve also indicated the range and the 
most efficient part of the voice. In the case of a woman, when 
the two registers are not co-ordinated and the lower is only used 
up to F or G at the bottom of the G staff, the curve was seen 
to take a form as in Fig. 13. This shows the lowest efficiency 



58 THE SCIENCE OF VOICE 

The curve in Fig. 12 shows the relation of breath-expulsion to 
intensity for a throaty singer. Note that it is practically a straight line. 

37 pn ft tS DUE SE ERENT RM EE - LJ RRGHE Sees Sew e _—— 

an a 

Ficsri3 

In Fig. 13 the curve shows the relation of breath-expulsion to pitch 
for the same badly trained, throaty singer. Notice that the curve is abso- 
lutely reversed from the ideal form. 
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In Fig. 14 the curve beginning at 50 on the left-hand scale was 
made before training was begun. It indicates a faulty technic. The 
other curve, made after some months’ training, shows improvement. It 

begins to resemble in form the curve of a well trained voice—-a curve 
bowed down in the center. 

in the middle of the voice, a far higher efficiency for the low 
than for the middle tones and also a greater efficiency for the 
high than for the middle tones. This is easily understood since 
the upper tones are more characterized by the upper register ad- 
justment than are the middle, and the laryngeal adjustment in the 
middle of the voice is, therefore, the most faulty. This curve 
is, then, the reverse of the ideal form. 

If the voice is undeveloped generally, the whole lie of the 
curve will show too high a breath expulsion (Fig. 1%). 
The best used voices show about what the general position of 
the curve should be. 

In a case where the upper register only is used, the low 
tones show a very high breath expulsion and the bend in the 
curve is practically absent. Where the resonance conditions 
are faulty, the least efficient part of the voice would be the 
upper tones, since they could only be produced with great 
effort. The curve, in this case, shows a very great falling off 
of efficiency as those tones are reached, and the actual range 
in each case of this sort examined was shown to be very limited. 
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When the vowel formation is ‘mouthy’ the whole technic is 
likely to show the wrong indications. In one case examined, 
however, the singer (a tenor) whose speech was very faulty, 
resonated the tone rather well, and very well for the upper 
tones. Here the effect of the bad vowel formation was very 
clearly indicated by an extremely low efficiency for the middle 
tones. For the upper tones the pharyngeal resonance adjustment 
forced him to form purer vowels. This was all very clearly indi- 
cated in his curves, since a very low efficiency was shown in 
the middle of the range with great improvement starting at about 

The upper curve in Fig. 15 was made before training started, and 
corresponds to the first-mentioned curve in Fig. 14. The lower curve 
shows the effect of training in decreasing the amount of breath needed 
for each note. The twisted form of this curve shows that registration 
is still imperfect. 

FZ in the upper part of the voice. The correct resonating of 
the fundamental and the proper co-ordination of the laryngeal 
muscles (his falsetto was co-ordinated with the lower register for 
the upper tones) allowed him to reach very high tones. He 
could, in fact, sing a full and very good quality tone as high as 
E above high C. 

When the breath-intensity curve is inverted, the indication 
is that the two registers are not co-ordinated and that the 
pianissimo is being produced by constriction of the throat. 
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Enough has been said to indicate how such curves can be 
‘read’. The actual process was as follows: tracings were 
taken and a technical criticism given on the following points, 
assuming that a voice in which these conditions were attained 
would be practically perfect technically, and of fine quality: (1) 
perfect development and co-ordination of the laryngeal muscles; 
(2) proper resonance conditions; (3) constant resonance condi 
tions, when the pitch and vowel are constant, at all intensities; 
(4) proper vibrato. 

When the full set of tracings had been taken, the breath- 
intensity and the breath-pitch curves were plotted, and from 
these curves independent deductions were made concerning the 
general technical conditions by Dr. Sheldon, who had not heard 
the voice. This reading from the curves was then compared with 
the technical or physiological criticism of the voice itself. The 
most interesting and convincing agreement was found between 
the two. 

Thus it is now possible, from such curves, to give a really 
accurate criticism of a singer’s technic without having heard him 
sing. In other words, this work has at last produced a real 
method of diagnosing a singer’s technic which is not dependent 
upon personal likes and dislikes, and has, at the same time, given 
a means of showing what his faults are. This is very valuable, 
since it indicates what has to be done by the teacher in order 
to improve the technic and make the vocal apparatus function 
properly. 

Just one further point: the vital capacity (the total 
amount of air which can be taken into the lungs) of each 
singer tested was measured by telling him to take a full inspiration 
and to exhale completely into the spirometer. It was found, as 
was to be expected, that there was absolutely no connection be- 
tween the vital capacity and the amount of breath expelled dur- 

ing the act of phonation. 



CHAPTER X 

THE LARYNGEAL PHARYNX (THROAT) 

Throughout the preceding chapters the laryngeal pharynx, 
(Fig. 6), which is that part of the throat situated immedi 
ately above the larynx, has been mentioned many times and its 
predominating importance as a resonance cavity been repeatedly 
emphasized. 

The function of the throat in singing has become the bug- 
bear of many vocal teachers and a rather strange fallacy has 
arisen. ‘This fantastic idea is as follows: “The worst fault of a 
bad singer’, they assert, “‘is ‘throatiness’. Therefore’, they argue, 
“the voice must be as far away from the throat as possible so 
that this fatal fault is avoided. Furthermore’, they add, “the 
throat must be relaxed so that the voice is ‘loose’ and free.” 
Their general dictum, therefore, is: “Relax the throat and get 
the voice into the head (or mouth—different teachers desig- 
nate different places) and away from the throat!” And then 
they add, with extraordinary inconsequence: “Open the throat!” 

The so-called throaty quality is the result not of a shaped, 
rigid, open throat but of constriction of the throat. When the 
walls of the laryngeal pharynx are at rest they are in a relatively 
closed posture. Thus the constrictor muscles will be in a rela- 
tively high state of tone (see Chapter XII). The application of 
the conscious nerve impulse for the initiation of the act of pho- 
nation will then tend to increase the reflex tone in these con- 
strictor muscles. The throat will then be held constricted. The 
idea of relaxing the throat and at the same time opening it, is a 
direct contradiction in terms, since the only way in which it can 
be held open during the act of phonation is by tensing the ex- 
tensor or opening muscles, thus inhibiting the action of the an- 
tagonistic constrictor muscles. It is physiologically impossible 
for the pharyngeal muscles to be relaxed during the act of phona- 
tion. There must be tension on either the extensor or the con- 
strictor group. 

Since the collapse of the laryngeal pharynx during the act of 
phonation virtually eliminates this cavity as an efhcient resona- 
tor, the only resonance spaces which can then function are the 
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upper pharyngeal cavities and the mouth. This use of the upper 
pharyngeal cavities will produce a thick quality, while the mouth 
will become the chief vowel-forming cavity with the accompany- 
ing evils attendant upon its employment for this purpose. Other 
results of the collapsed throat are the ‘nasal’, the ‘thin-screamy’ or 
‘over-white’, or the ‘throaty’ quality etc. 

VThe throat cavity alone should function as the resonator of 
the fundamental as far down the scale as possible when a bright 
quality is desired and the upper cavities need only be added 
when the greatest possible size of throat column is no longer suf- 
ficient to so act. This point, where the upper pharyngeal cavi- 
ties must come in, depends upon the actual size of the resonance 
areas and varies with different voices, and for varying colors. 

During the early stages of training, the upper pharyngeal 
cavities will unavoidably have to be utilized at far higher pitches 
than in the later stages, when the muscles of the throat are well 
developed and properly controlled. Thus, when the throat cav- 
ity is only under partial control, the pupil may have to employ 
the upper pharyngeal cavities up to about high C. Later he will 
be able to use the throat cavity in an ever increasing degree when 
this point will drop several tones, provided a bright color is 
desired. 

Of course, the process is as follows: for the very high 
tones a very short, widely-opened throat cavity should be used , 
for the resonating of the fundamental, and as the scale is de- 
scended the length and size of this cavity must be increased. 
For a bright tone this resonating of the fundamental with the 
throat only may be carried down, until it is impossible to reso- 
nate the tone properly without adding another cavity. At this 
point the upper pharynx must be added, while the whole of the 
throat cavity should be retained. The alternative is to use less 
of the throat and more of the upper pharynx, or in extreme cases 
very little of the throat, and a great deal of the upper pharyngeal. 
cavities. This is undesirable unless a very dark quality is 
wanted, since at the point where the upper cavities are added, 
there will be a definite transition not only of the adjustment but 
also of the quality which may tend to become thick. 

Then, as the singer descends the scale, more and more of 
the upper pharyngeal cavities have to be utilized. Still lower, 
a point will be reached at which the whole of the pharyngeal 
cavity, taken in toto, is insufficient to resonate the fundamental 
properly and here the ‘chest’ resonance must be added. 
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Under proper conditions, the correct resonating of the tone 
is a very straightforward and simple matter. For the low tones 
the throat, or the throat plus the upper pharyngeal cavities, is 
the chief resonator of the vowel, and the ‘chest’ (probably plus 
the laryngeal pharynx) of the fundamental. As the scale is 
ascended, the fundamental is resonated first by the throat plus 
the upper pharyngeal cavities, and then by the throat alone, 
which is progressively shortened for each ascending tone. The 
act of gradually modifying the adjustment of the resonance cav- 
ities will ultimately become unconscious on the part of the 
singer. This action should actually become psychologically simi- 
lar to the reflex tensing of the vocal cords, which merely de- 
pends upon the singer’s sense of pitch. Thus, in the end, the 
set of the resonance cavities should merely depend upon the 
singer's mental concept of pitch and timbre, or vowel-quality. He 
should, however, always be conscious of pharyngeal resonance 
at all pitches. 

It may be as well to mention here that the fact that the 
throat is far and away the most important of the resonance 
cavities of the voice is by no means surprising, in view of the 
fact that it is a large open cavity relatively free of damping folds 
of tissue, and that it is the cavity nearest to, and immediately 

above, the vocal cords, and this is just where one would expect 
the principal resonance cavity to be situated. 

The beautiful mellow quality so much desired by singers 
is largely dependent upon the use of the maximum possible 
throat column as a resonator. Prior to the attainment of com- 
plete control over the pharyngeal cavities, the singer will inevi- 
tably form either overly dark vowels, in which the upper pharyn- 
geal cavities are functioning too much, or excessively bright ones. 
which can be resonated with a relatively too short throat col- 
umn per se. This, of course, implies that he is forming the vowels 
pharyngeally (probably the mouth is in action in both cases). 
As the control becomes greater, it 1s a relatively easy matter 
for him to merely “add more throat” and thus change this bright 
or thick sound into a beautiful mellow tone. Any attempt to 
make a mellow quality, before this control over the throat cavity 
is attained, is futile and will only result in an exaggerated thick- 
ening of the quality and the more pronounced use of the mouth 
as the vowel resonator. The closure and constriction of the 
throat, in conjunction with the tensing of the jaw, engendered 
through the use of the mouth as the principal resonator, will 
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result in such general strain that all the resonance cavities will 
become distorted. 

This constriction of the throat will in some cases cause 
direct communication with the nose through general false ten- 
sion of the jaw, palate, etc., so that the tone quality will sound 
nasal. 

Failure to use the throat as the principal resonator makes 
proper resonance adjustment impossible, and the antagonistic 
tension on the throat will produce the ‘throaty’ quality; further- 
more this tension will so interfere with adjustment of the larynx 
that it will be subjected to unusually great strain, and the proper 
co-ordination of the laryngeal muscles will be unattainable. 

Now it is physiologically impossible for a singer to con- 
sciously open the throat itself during the act of phonation, since 
we do not possess voluntary localized muscular control over an 
isolated part. Thus, to illustrate by means of a similar case, it 
is impossible to move the larynx volitionally, but it is quite a 
simple matter to do so when the movement becomes a part of a 
reflex act—e.g., the act of swallowing. It must follow that direc’ 
tions to the singer with regard to movements of the larynx are 
futile. The vocal teacher must be perfectly clear as to the physio’ 
logical possibility of all directions which he gives to the pupil. 
Many foolish statements about vocal technic are caused by a lack 
of understanding of function. Thus the direction to the pupil that 
he should open his throat as a voluntary act is impossible, but 
the suggestion that he should relax the throat as a part of pho- 
nation and “get the voice out of it into the head or mouth” will 
in a sense be possible, since the collapse of the throat is part of 
the act of forming the vowel in the mouth. Therefore, the 
teacher who says: “Open the throat, relax it and get the voice 
into the head” will merely be telling his pupil to form the vowel 
with the mouth and produce a ‘throaty’ tone. If he tells the 
pupil to place ‘it’ in the nasal cavity he is also giving him a 
direction which he can follow, in the sense that it is physiologi- 
cally possible to collapse the throat and tense the palate during 
the act of phonation. The resultant quality will, of course, be 
‘throaty’ and nasal. The pupil will not have placed anything 
in the head, but he will have engendered a tension of the palate 
and jaw which has set up vibrations in the front of the face, by 
reason of this false tension. This sensation of vibration in the 
‘masque’ makes him think that ‘something’ is in the head or 
nose. Concentration upon a certain part will often engender 
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local tension elsewhere, so that concentration on getting ‘it’ into 
the head or nose will in time engender excessive tension in the 
upper pharynx and palate. 

Often a singer who has been taught after this fashion will 
be absolutely certain that his voice is in his head or nose; so cer- 
tain will he be that in many cases it is impossible to make him 
realize that the voice is really produced by the larynx, which is 
situated in the throat. He will, with absolute conviction, assure 
one that he can actually feel it in the head, or nose, as the case 
may be. 

It will, then, be seen that it is possible for the singer to ob- 
tain the sensation of vibration in the “front of the face’, or in the 
nose, and that this is merely an effect of false tension. The result 
of this excessive transmission of sound waves through the bony 
‘masque’ will be, primarily, a general loss of intensity, since such » 
transmission is far less efhcient than would be that from the open 
mouth. Of course this vibration of the bones of the nose etc., 

which is in no sense a form of amplification of the tone, or of 
resonance, merely produces damping. Not only is this true, but 
in addition there will, in such a case, be definite distortion of the 
quality, since the bony structure will transmit certain frequencies 
better than others, resulting in selective damping. Thus the actual 
effect of the endeavor to “place the voice in the head” will be to 
reduce the intensity and at the same time distort the quality of 
the tone. This is accompanied by the far more serious disadvan- 
tages attendant upon the excessive tension of the muscles of the 
soft palate, the jaw, the constrictors of the pharynx, neck etc., 
which is an unavoidable concomitant of the sensation of placing 
the voice in the ‘head’, ‘masque’ or nose. 

Excessive tension of the constrictor muscles of the throat 
may produce the sensation of something happening in the head, 
while proper firmness of the pharynx will give a feeling of per- 
fect comfort. Thus the singer whose throat has always been 
strong and firm will probably assure one that it is relaxed. Strain 
at the throat is experienced when, as the result of collapse, con- 
striction and interference with the act of phonation are induced. 

Let us consider what follows upon relaxing the throat. 
Firstly, the registers cannot function properly, since a collapsed 
and constricted throat inhibits proper adjustment of the muscles 
of the larynx. 

When the singer adds the lower to the upper register the 
intensity will, of necessity, increase. This should necessitate in- 
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creased throat tension, but with the beginner the tendency will 
be for the throat to become constricted as the result of excessive 
action of the neck and jaw muscles. When this constriction oc 
curs, a break is inevitable. If, on the other hand, the throat is kept 
absolutely firm and unchanged in size and shape, there will be 
no interference with the laryngeal action. Then, provided that 
the muscular development of the larynx is complete, the regis 
ters will co-ordinate perfectly. 

Secondly, the throat is the most important of the resonance 
cavities and any collapse thereof will inevitably result in the 
formation of the vowel in the mouth, and the improper resonat- 
ing of the fundamental at all pitches. 

A collapsed throat will leave the mouth and the upper phar- 
ynx, which is rather a large cavity, as the principal resonators 
of the vowel and the fundamental. Since the mouth position 
will be fixed to determine the vowel, only the fixed position of 
the upper pharynx is left as the resonator for the fundamental. 
Such a cavity will be far too long for the upper tones, and as a 
matter of fact, it will only be possible for it to resonate properly 
at one frequency for a fixed vowel. ‘Thus, at best, either the 
vowel must be distorted or the fundamental improperly reso- 
nated. Since this fixed frequency at which the upper pharynx 
will resonate is determined by the vowel and not by the funda- 
mental, it is highly improbable that the resonance conditions will 
be correct at any pitch. In effect, really, neither the vowel 
nor the fundamental will be properly resonated and as a general 
rule the result will be a very thick quality and a badly distorted 
vowel. This thickness is a most usual fault of a singer whose 
throat is relaxed. 



CHAPTER XI 

DEVELOPMENT OF THE PHARYNGEAL MUSCULAR 
SYSTEM 

In the preceding chapter it was shown that the laryn- 
geal pharynx is by far the most important of the resonance 
Cavities, and furthermore, it was emphasized that this cavity 
should be held absolutely firmly in position during the act of 
phonation. The physiological reasons for this rigidity have been 
given and the fact that a resonance cavity must be firm if it is to 
resonate efficiently is shown in Section III of this book. 

It will, then, readily be seen that one of the most impor- 
tant factors in the training of the voice is the development of 
the muscular system which controls the opening of the phar- 
ynx, and the attainment of the ability to accurately adjust these 
muscles. 

Control of the muscles of the laryngeal pharynx, in a very 
large degree, if not absolutely, influences the entire pharyngeal 
system. Thus, when the singer has attained complete mastery 
of these muscles, he will have a real power of adjustment over 
the whole of the resonance system which should be used for 
the production of the tone. 

Therefore one of the chief phases in the work of the vocal 
teacher is the development and training of the pupil’s throat 
muscles. As a general rule this control is very limited at the 
start, and a fundamental problem in vocal. training is to make 
the pupil conscious of the fact that the throat is a vital fac- 
tor, or in vther words, to make him conscious of his throat in 
the proper sense of the word. This implies a consciousness of 
the fact that the sound is being resonated in the throat. Such 
consciousness does not engender any sense of strain. 

As has already been pointed out, it is futile to tell the stu- 
dent to open his throat, since such localized control is physi- 
ologically impossible. Such directions, however, as: “Go for the 
throat!” ““Form the vowel further back!” “Hold the throat firm!” 
“Work with the throat!” “Balance the work done in the pro- 
duction of the tone with firmness of the throat!” “Start the tone - 
with the throat!” ““Don’t let the throat collapse as you ascend the 
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scale!” “Tense the throat at the moment of attacking the tone!” 
etc., will, with constant repetition, have quite a definite psycho- 
logical effect. 

The first real sense of the action of the laryngeal phar- 
ynx is often engendered by the singing of loud high tones 
which must be resonated in the throat only, since they cannot be 
produced at all if the resonance conditions are not approximately 
correct. A bright, high tone (this means a very high tone, in 
most cases well above C) is resonated with a short—widely open 
—throat column only, and is therefore, as has been shown, 
easier to produce properly than a tone which requires a longer 
resonance cavity. The fact that the throat is more often “found” 
in the production of very high, than of middle tones, is also due 
to the fact that the singer can produce a middle tone incorrectly 
and not really feel the strain, and also to the fact that quite a lot 
of sound can be made in the middle of the voice by the use of a 
resonance column which includes the upper pharynx and does 
not employ the proper amount of the laryngeal pharynx. 

A more definite “throat sense” is, however, attained when 
the pupil arrives at the stage when he starts trying to add the 
lower to the upper register without a break. This is impossible 
of accomplishment if the resonance adjustment is faulty or if the 
throat is relaxed. Thus, when the latter relaxes during the at- 
tempt to co-ordinate the registers, a break will inevitably result. 
Also the register change occurs in the larynx, and this fact alone 
may give a sense of something happening in the throat. 

The act of adding the lower to the upper register will, then, 
tend to give the proper sense of throat, and the fact that it must 
be held firm during this act will tend to develop-the muscular 
system of the pharynx. 

Another way of strengthening the throat muscles is to make 
the pupil sing as good a lower-register tone as possible in the 
middle or lower part of the voice with a long throat resonance 
column, and then ascend five degrees of the scale smoothly, keep- 
ing the vowel as constant as possible. The intensity will, and 
must, increase a great deal as the scale is ascended, or the throat, 
which must be held as rigid as possible, will collapse. In order 
to prevent any interference with the throat, the jaw and lips 
may have to be kept absolutely still, since any movement of these 
members will often, in the early stages, result in a shift or collapse 
of the throat. 

One of the principal difficulties which must be overcome is 
the interference of the jaw. Generally speaking the beginner 
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will hold his jaw rigid, since he will probably be forming the 
vowel, to a large degree, with his mouth. This jaw stiffness is 
often reflected to the lips, which will be drawn so that in many 
cases they touch and cover the teeth. The lips and jaw seem 
to function together to quite a considerable extent so that the 
direction to the pupil that he should open his lips and show 
some of the upper—not lower—teeth will often be a very helpful 
one. A somewhat pouting, open: position of the lips for all 
vowels will in many cases help to prevent a mouth vowel for- 
mation and will also, in time, tend to strengthen them and give 
the singer control over them, thereby improving the articulation. 

In getting a bright high tone at the start it is sometimes 
necessary to make the pupil spread the lips, showing several of 
the upper—not lower—teeth. This is merely a temporary trick 
for getting brightness, and many other such devices have to be 
resorted to, for a time, in overcoming physiological faults. Any 
definite lip action, which has no reference to vowel formation and 
is actually contrary to the lip position which would be assumed 
were the vowel resonated in the mouth, will also have the ten- 
dency to stop the pupil from forming the vowel forward. The 
determination to do something definite with the mouth and lips, 
which is not helping to form the vowel, often tends to make 
it difhcult for the singer to shape his mouth for the resonating 
of the tone. 

Another device which may be employed is to tell the pupil 
to form the vowel which is resonated best at the moment (this 
vowel will vary with different people depending largely upon 
their faults in speech) and then, keeping the mouth and lips ab- 
solutely still, form other vowels without allowing the throat to 
collapse. Thus, with the well-formed vowel the sensation of 
‘throat’ will be experienced, and this sensation must be retained 
while the endeavor is being made to form the other vowels in 
the same area. Another device which may help in the attain- 
ment of the concept of forming the vowel back and using the 
throat as the principal resonator is the singing of a series of tones 
in scale form, with the jaw well dropped and the corners of the 
lips rather drawn together but with a few of the upper—not 
lower—teeth showing. In this exercise the mouth and lip position 
should be maintained absolutely constant. This position of the jaw 
and lips may be prepared for before the pupil starts to phonate. 
In singing scale passages etc. the pupil must try to keep the vowel 
constant, except in as much as he may have to brighten the qual- 
ity as he ascends the scale. When the tendency to spread the 
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corners of the lips for the high tones is strongly manifested, this 
exercise is often an excellent one, since the chief aim of such 
exercises is to inhibit any gesture made by the pupil which in- 
dicates that he is shaping his mouth or lips for the resonating 
of the vowel. When the spreading of the lip corners tends to 
produce a forward vowel formation, the pupil should generally 
be instructed to narrow them and vice versa. The same sort of 
thing applies to the dropping of the jaw. 

Many of the directions which should be given to a pupil 
depend upon such natural gestures, which are physical manifes- 
tations of the tendency to form the vowel forward and use the 
mouth as the principal resonator. Thus, when a definite mouth 
position or contortion is assumed by the pupil, he should gener- 
ally be directed to make exactly the opposite gesture. 

Another device for obtaining the proper technical condi 
tions is the singing of a tone of absolutely constant vowel or 
quality while the mouth and lips are moved as much as possible. 

_ The proper throat sensation is never actually experienced 
until the laryngeal development is so far advanced that it has 
become possible for the singer to carry the lower register over 
practically the entire range of the voice. It is absolutely impos- 
sible to carry up this register unless the throat is held firm. 
Thus, as the pupil carries the lower register up higher and 
higher, he becomes more and more conscious of his throat, and 
he will sense that it must be held firmly in shape since, if it is 
not so held, the voice will crack. This register which, with a 
woman in the early stages, may only go to about F on the bot- 
tom space, will advance tone by tone, and as this advance occurs 
the strength of the throat muscles must of necessity become 
greater. 

At first it is uncomfortable and difficult for the pupil to 
hold his throat firm, but as the muscular strength becomes 
greater, this sense of discomfort is replaced more and more by 
one of power, security and confidence. 

When the control of the throat reaches a really efficient 
stage, the singer is in the happy condition of being able to modify 
the vowel quality to practically any degree he may desire and 
thus to ‘color’ his voice at will. Thus, for example, the differ- 
ence in color between the dark e vowel, which is practically 
the French wu, and the brightest possible e is extremely 
great. Of course, in a very large degree, this vowel modification 
is quite spontaneous and is an expression of the emotion the 
singer is creating. 



ae 

"2 THE SCIENCE OF VOICE 
When real control over the throat is attained, the singer 

is able to swell the tone as far as he may desire without forcing 
his voice or losing the quality. The tension on the throat must, 
as has been pointed out, be sufficient to withstand the work 
‘done by the muscular system of the thorax. Thus the act of 
swelling a tone becomes largely one of holding the throat more 
and more firmly. ‘The supporting action will usually take place 
automatically. ; 

Of course a given voice can only develop a certain degree 
of intensity of sound waves and the maximum for a given tone 
is fixed by the physical structure of the vocal organs. In other 
words, the natural power and its maximum are predicated upon 
the shape and texture of the resonance cavities and by the size 
of the larynx etc. It is, however, impossible for a singer to 
force his voice when the muscular system of the throat and larynx 
is fully developed. When the limit of power is reached, the 
intensity will not increase and the only effect of further effort 
will be that the vibrato will become stronger and the emotional 
stress will be augmented (Chapter XIV). 

When the strength of the throat is completely developed, 
the act of tensing and controlling it becomes absolutely auto- 
matic and unconscious, so that ultimately the singer performs 
the necessary tensing without the slightest sense of effort. The 
habit of forming the vowel in the pharynx also becomes auto- 
matic and he is then in exactly the same condition as is the 
singer who has been born with what is called a wonderful nat- 
ural voice. In other words he—or she—becomes quite uncon- 
scious of everything physical and the act of phonation becomes 
an absolutely spontaneous one. 

As the technic advances, the problem from the teacher's, 
and also from the pupil’s, viewpoint becomes easier and easier. 
At first there are a great many things to be thought of. All 
sorts of tricks which will tend to correct the particular faults 
of each pupil must be resorted to, and such devices vary a great 
deal for different pupils. No two pupils have the same faults 
and therefore the means taken to deal with each different indi- 
vidual vary; indeed, each pupil presents a new problem. Of 
course the ideal conditions are the same in all cases, but the faults 
which must be overcome are different for each person. Every 
advance is marked by the ability on the part of the pupil to stop 
thinking about a certain phase of the subject, since this phase 
was marked by some false muscular action which has been over- 
come and has, therefore, ceased to be a problem. 
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Another point which must be mentioned is the fact that at 
some particular stage it is often necessary to give the pupil a 
certain direction with a definite end in view, as in the case of 
spreading the lips as mentioned above. Later this direction will 
have to be eliminated and in many cases reversed. One of the ways 
in which many teachers err is by using a direction, helpful to 
a pupil who has certain faults which were indeed lessened by 
this direction, as the basis of a ‘method’ and applying it gen- 
erally to all pupils in all stages as a “golden rule.” 

There is no royal road to vocal perfection, no “wonderful 
secret” which will make great singers. There is only one possible 
way in which the teacher of voice can really train his pupils, 
and that is by knowing the fundamental laws of vocal technic; 
or in other words, the correct physiological conditions which 
are founded upon the physics of sound, and working to attain 
these conditions. This work, which is indeed difficult for both 
the teacher and the pupil, entails the elimination of the 
faults which impede the proper muscular actions and the build- 
ing up of the muscular system which should be used in the act 
of phonation. 



CHAPTER XII 

TONUS AND THE RELAXATION FALLACY 

In the actual production of tone, work is performed by the 
muscular system of the body. The mechanical energy developed 
is applied to the vocal cords which have to be vibrated, and 
from them it is taken up by the resonance cavities. 

The question with which this chapter is concerned is (ae 
proper and most efficient manner in which this ‘work’ should 
be performed. 

One of the current fallacies in the teaching not only of 
voice, but also of the technic of many other activities, is the 
idea that the performer must be in a condition of complete ‘re- 
laxation.’ It is obvious to anyone who sees a competent artist 
perform, that he is singing or playing without any apparent 
strain and that his face is expressive of what he is singing about 
or of the emotions of the music. There is no sign of struggle. 
Anyone unfamiliar with the facts of physiology at once attri 
butes such ease of performance to relaxation. If the teacher 
uses the term ‘relaxation’, he should endeavor to convey the idea 
of absence of conscious or voluntary muscle contraction; no 
part of the body should be held rigid by the act of the singer. 
However, in most individuals, the muscle relaxed in this sense is 
in a state of reflex semi-contraction or tonus. The degree of 
tonus varies in different muscles and in different individuals. This 
is evident when one grasps the biceps muscle of the arm of 
various persons. In some, although the arm is relaxed, the mus- 
cle seems tense and hard, in others, soft and flabby. We rec- 
ognize that the firm muscle of the athlete represents a better 
physiological condition than that of the person whose muscles 
are soft. ‘These variations in the character of muscle are des 
ignated as muscle tonus. The singer must avoid two extremes 
—on the one hand conscious contraction of groups of muscles 
tending to keep them stiff and rigid and on the other, the 
flabby, completely relaxed muscle state. Neither of these allows 
freedom of use of the muscle. Proper tonus, however, repre- 
sents a middle stage—it corresponds to the state of the body 

74 
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of a man ‘set’ at the mark, ready to spring at the pistol shot. 
The muscle is in a state of active preparedness. The degree of 
tonus indicates the relative eficiency of the muscle to respond 
quickly and effectively to the call for action. A relaxed atonic 
muscle must contract to a certain extent to “take up the slack” 
before it can do the work required of it. This delay does not 
make for speed or accuracy of movement. Consequently, in the 
whole matter of co-ordinate movements of the body, muscle 
tonus of the proper degree contributes to smoother, easier and 
more effective results. It must be emphasized, however, that this 
tonus is of reflex origin. That is, it is present unconsciously and 
results from the proper condition of stimulus, originating in the 
nervous system. Reflex tonus apparently entails little more work 
on the part of the body than that produced in the flabby, re- 
axed muscle. Hence the singer’s body must always be in this 
condition of preparedness, and this state must be maintained re- 
flexly even during the interludes of a song, while the orchestra 
or piano is playing alone. This gives the audience the feeling 
that the artist is expressive and that this faculty is continuing 
during the entire progress of the song. No artist allows this 
function to wane until a few moments after the last note of the , 
song has been played. This art of holding the emotion through: | 
out the entire progress of the composition is one of the great — 
distinctions between the professional and the amateur. 

There is no sense of effort or strain in the maintaining of 
this condition of tonus; on the other hand, it gives the audience 
the feeling that the singer is free and alert and at the same time, 
that his performance is interesting and expressive. 

To draw a picture of this condition of tonus so necessary 
for the singer, let us consider some parallels: the great athlete 

appears to be absolutely free from effort; the great golfer or 
tennis player will hit the ball with terrific force, apparently with- 
out effort but, in very fact, close observation will show that he 
is actually in a condition of extreme activity. He is strung up 
to the highest pitch of activity, in other words, his body is 
in the most perfect conceivable degree of tonus. Were he not 
in this condition, he could not make the fine adjustments which 
are the vital concomitant of a delicate and properly executed 
stroke. 

In the same way observation of a great singer, actor, pianist 
etc., will show that his general muscular condition is exactly simi- 

lar to that of the athlete. 
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It will, then, be seen that the whole body must, during the 

act of phonation, be in a state of proper tonus and it is only 
the muscles actually effective in the production of sound which 
should have their state of tension increased, i.e., the muscles of 
the larynx, pharynx and thorax. 

The work necessary for the production of the tone is per- 
formed more and more efficiently as the condition of tonus of the 
muscular system of the body improves and the stronger the mus- 
cular system which produces the voice becomes, the more ef- 
fectively may this body energy be utilized. 

In dealing with pupils every possible case is found, from 
the one who is so phlegmatic and relaxed that it is a matter of 
very great difhculty to make him do any muscular work what- 
ever, to the highly strung neurotic person, who the moment he 
attempts to sing, over-tenses every possible muscle in his body. 

In practice the former case is often the more difficult to 
deal with, since such a one has, in most cases, no conception of 

what body activity means. 
There seems to be a defirite connection between tempera- 

ment and activity of the body. A very temperamental person will 
usually have a natural tendency to over-tense his body, while 
the phlegmatic or placid one is apt to maintain a very relaxed 
condition. 

Of course strength and bodily activity are by no means syn- 
onymous. The most muscular man is often very ‘dead’ and 
even muscle-bound, while a relatively weak girl may be intensely 
active. 

Naturally, one of the most important phases in the training 
of the voice is the attainment of the proper condition of tonus. 
Sometimes certain devices may have to be resorted to. The 
over-tense person will often improve if he is made to sing sitting 
or even lying down in a comfortable posture, while the over- 
relaxed one must continually be instructed to work harder with 
his body, support, etc. In the early stages the work which must 
be done in order to sing the best possible tone, from the physi- 
ological point of view, requires an effort which is very much 
greater than is necessary for the actual production of the tone 
itself, since there is a great deal of muscular interference to be 
overcome. Thus a beginner will have to work very hard, and 
as he advances, the effort will rapidly become less. This effect is 
magnified by reason of the fact that the muscles used during the 
act of phonation are, at the start, very weak, and their co-ordina- 
tion poorly developed. Effort is, in a sense, a relative matter, 
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depending upon the strength of the muscle and the number of 
muscles involved. A weak man will exert tremendous effort in 
lifting a weight with which a strong one can deal without any 
apparent trouble. So with the muscles of the voice; when they 
are weak, the effort seems to be very great, and as they become 
stronger it appears to diminish. All that is really happening 
is that the muscles are becoming stronger and the apparent effort 
is therefore decreasing. : 

This is why it is sometimes harder to train an over-relaxed 
than an over-tensed pupil. He must be forced to do the work 
necessary to overcome interference and to bring weak muscles 
into relatively vigorous action. The over-tense student will 
sometimes tend, quite unconsciously, to reduce this false tension 
as he finds that the act of phonation is becoming easier. 

It will be seen that at the start the pupil must work very 
hard and that this effort decreases as he progresses. Unless this 
hard work is done, the interfering muscles will continue to pre- 
dominate and there will be no progress, since the proper muscles 
will never be vigorously actuated;and therefore will not become 
any stronger. Of course this hard work is extremely dangerous 
when misdirected, and unless the teacher understands the laws 
of vocal technic properly, he will inevitably injure a voice irre- 
parably if he makes the pupil sing vigorously and misdirects the 
effort. If, on the other hand, the, teacher does not make the 
pupil work hard there will be no real progress. 

miner 



CHAPTER XII 

VOWELS AND CONSONANTS 

All that has been said in the preceding chapters has per- 
tained to phonation or in other words, to the production of 
tone. The phonated sound has a pitch which can be varied by 
means of changes of adjustment of the muscles of the larynx. 
Such sounds also possess the property of timbre—are character- 
ized by a certain quality which is determined by the energy dis- 
tribution in the sound. In brief, then, a phonated sound is com- 
posed of a fundamental and a series of overtones.’ 

A\ tracing may be taken of a tone, as described in Section III 
of this book, giving a picture of the wave form of the sound 
which can be analyzed into its component sine curves. ‘These 
curves show the energy distribution in the tone and determine 
its timbre. Examination of a great number of such tracings re- 
veals an almost infinite variety of form. 

As has already been stated, the energy distubarents in a tone 
produced by the human voice is determined almost, if not en- 
tirely, by the vowel sound and the fundamental, which probably 
have about equal importance.” It is, however, impossible for 
the singer to phonate a definite vowel which is characterized by 
a frequency lower than the fundamental. Thus the vowel ee 
cannot be sung by a female voice at a pitch higher than about 
Gt or A above the staff. (It may be noted here that this 
pitch is considerably higher than the lower vowel frequency for 
ee given in Chapter V, but we are considering ideal vowels 
which probably are of higher than average frequencies.) It 
might be,possible for the singer to produce a fundamental in 
conjunction with a vowel of lower frequency were “difference 
frequencies” produced of sufficient magnitude to determine the 
fundamental, but this condition seems to be highly improbable in 
practice. It is at any rate a fact that above a certain pitch— 
E above the staff—no true vowel sound can be distinguished. 

1See Section III. 

* The better the technic, quality and carrying power the greater is the propor- 
tion of fundamental present in the tone. 
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A\s has been stated, the expression of emotion etc. is de: 
pendent upon the color or timbre of the tone, and the only 
method by which color variations can be accomplished is by 
means of vowel modification. Thus the mere vowel ‘ah!’ 
may express joy, anger, sorrow, pain, love etc. In practice the 
artist will merely create the emotion which he intends to express 
and if his technic is good enough for his voice to respond prop- 
erly, the desired color will be produced and the emotion will be 
conveyed to the audience. One of the chief functions of tech- 
nic is to enable the performer to convey to the audience the emo- 
tion and atmosphere of the music and poem. 

If tracings are taken of these ‘ah’s’ and analyzed, it is 
found that for each different color a slightly different vowel is 
produced. All vowels may be modified in this manner in order 
that the different emotions may be expressed. It is evident that 
this vowel modification is accomplished by means of minute 
changes in the size and shape of the vowel resonating cavities— 
the pharyngeal cavities. 

Such delicate modifications would be, if not impossible, at 
any rate extremely dificult of accomplishment, were the mouth 
to be used as an important resonator, since they would entail 
very definite changes in the position of the jaw and in the shape 
of the mouth cavity, which would inevitably imply the de- 
struction of the proper resonance conditions for the funda- 
mental. When the pharynx is used as the principal resonator of 
the vowel, however, the modifications can be accomplished by 
means of very minute changes in the pharyngeal cavities, with- 
out the necessity for any movement of the jaw or shaping of the 
mouth, and the inter-adjustment between these cavities—the 
laryngeal, oral and nasal pharynx—makes it possible for the fun- 
damental to be properly resonated irrespective of the vowel. 

Such rearrangements of the pharyngeal resonance cavities 
are far too minute for the singer to find it possible to make 
them purposefully except within the very broad limits of a defi 
nitely dark or bright quality. In the former case, the singer 
should be conscious that he is using more of the upper pharyn- 
geal cavities and in the latter, less than for a normal color. This 
is, however, very broad and refinements of color are actually at- 
tained, in practice, emotionally. 

When a singer has real control of his resonance cavities, 
a control that has become unconscious or reflex through the 
proper development and co-ordination of the muscular system of 
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the pharynx, this expressive function becomes perfectly spon- 
taneous. Thus the emotion which he intends to express will 
take a definite form in his mind and it will be associated in his 
subconscious mind with a certain vowel quality. If the physi 
ological mechanism responds properly, this form will be per- 
fectly reproduced by means of the vocal organs. If he does not 
possess this control, it is impossible for him to really express 
and he will then be forced to fall back upon inartistic and super- 
ficial ‘tricks’ or in other words, upon cheap affectation, or “ho- 
kum’, if he wishes to express anything at all. Such control may 
be the result of proper training or it may, in a few rare instances, 
be natural, when the case is one of what is called a “wonderful 
natural voice.” 

The possessor of a fine ‘natural’ voice is fairly safe, pro- 
vided that he does not allow bad teaching to interfere with his 
technic and in the hands of a competent coach he may easily 
become a great artist. A teacher who understands little about 
the science of vocal technic, but does possess a good ear, may 
indeed improve a fine voice quite appreciably merely by “trial 
and error.” This is the reason why some really quite incompetent 
persons are reputed to be great vocal teachers—they were 
lucky enough to have had some singers with great natural 
voices pass through their hands. When a teacher who does not 
properly understand vocal technic has such a pupil, he can easily 
make a great artist out of him provided that he does not attempt 
to do anything radical from the technical standpoint, and also 
provided that he is a competent musician. For this reason it is 
rather a mistake for anyone to judge a teacher by his successful 
pupils, since they may have started with fine natural voices. Of 
course such negative teaching is far better than wrong instruc 
tion which will ultimately harm every pupil who is subjected to 
it, provided that he follows the misguided directions. Some very 
talented pupils may, however, quite disregard the foolish in- 
structions which the incompetent teacher gives them and they 
can in this way survive the worst possible teaching for some 
years, although ultimately they are bound to suffer, since they 
have nothing to fall back on in an emergency. It is, then, quite 
possible for a really incompetent teacher to have a very fine 
pupil who may last for some years. On the other hand, negative 
teaching will never help anyone very much, and a good ear alone 
is but a slender reed for the vocal teacher to lean upon. 

It has been stated that the vowel sound is always associated 
with phonation; not so the consonant, which has a natural and 
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unchangeable period of its own. It is a fixed sound, the pitch 
and timbre of which cannot be modified. 

Mention is sometimes made of ‘vowel-consonants.’ ‘There 
is no such thing. The moment a consonant is phonated it must 
be associated with a vowel and it cannot be considered as a con 
sonant any longer. Thus the consonants m and m are 
formed with the lips, and with the tongue against the hard 
palate respectively. The moment phonation occurs, the conso- 
nant has ceased and the singer or speaker is merely humming. 
It is quite obvious that the prolongation of the “hum-vowel’ 
which is necessary for the formation of the consonants m, n, 
and ] is merely a form of mispronunciation and is absolutely 
wrong phonetically. All consonants, except hissing ones such 
as Ss, 2, th etc. and the rolled r are, when properly articulated, 
instantaneous and must be associated with a vowel in order that 
the sound may be sustained. 

Consonants are formed—with the tongue and lips—in the 
mouth, and with the exception of the gutturals, in the front of 
the mouth. Thus it is only possible for the singer or speaker to 
articulate perfectly when the tone is resonated pharyngeally and 
the mouth is left free to form the consonants. When the mouth 
functions as the chief resonator of the vowels, there is serious in- 
terference between them and the consonants, since the singer will 
be trying to use his mouth for articulation when it is being rigidly 
held in the vowel position, and the two actions will conflict. Thus 
the singer who uses his mouth as the principal resonator of the 
vowel cannot possibly articulate and pronounce clearly. This 
is one of the reasons for the faulty enunciation of so many 
singers and actors. 

The properly formed consonant is produced by means of 
very rapid, vigorous and at the same time small movements 
of the articulating parts. Consonant practice is, then, a neces 
sary phase of vocal training, and the tongue—principally the tip 
of the tongue—and the lips, which have to be strengthened and 
brought under control, must be exercised. 

Consonant practice should not be attempted until the reso- 
-nance conditions are reasonably correct, since the fact that the 
articulation is in the mouth will tend to bring it into action in 
the formation of the vowel, unless the use of the pharynx as 
the principal resonator has been firmly established. When this 
stage has been reached, however, exercises in articulation are 
essential, since they will not only strengthen the articulating parts 



82 THE SCIENGE:.OF VOICE 

and improve the diction, but also the independent use of the 
tip of the tongue will tend to free the back part of this organ, 
thereby aiding delicate adjustment of the pharyngeal cavity 
which is quite largely dependent upon the position of the base of 
the tongue. 

Clear articulation is an enormous asset since it is, of course, 
a vital factor in the pronunciation of words and an artist 
should be able to make each and every word absolutely clean 
cut and clearly understandable. One of the tests of technical 
ability is the capacity for enunciating words perfectly at high 
speed. Only when the technic is really good can the singer 
enunciate vowels and consonants at high speed and distinctly 
without losing the quality. These two factors of voice pro- 
duction—speed and articulation—are rather interdependent and 
should be studied at about the same stage in the technical de- 
velopment. 

The lips must be strengthened by using them neatly and vig- 
orously for articulation, and even by direct exercise. They 
should never, under any circumstances, be drawn over or touch 
the teeth during the act of phonation, and therefore the pupil 
must be taught to open them, thereby displaying a few of his 
upper—not lower—teeth all the time he is singing. During the 
course of training the pupil may be directed either to spread or 
to narrow his lips, but in either case the teeth should never 
be touched or covered. When the technical development is 
well advanced it will be found that the lips need never be dis- 
torted or spread for any vowel sound in any language. Thus 
when a singer or speaker uses his voice properly he will never 
make a spreading gesture with his lips, which will be main- 
tained in practically constant position all the time, except for - 
the vertical dropping and closing of the jaw. This is not only 
important technically but also, from the standpoint of the ap- 
pearance which the artist makes, it is quite vital. 

The use of a mirror may be permitted for the purpose of 
allowing the pupil to see whether his lips are open and whether 
they are moving laterally. Exercises for strengthening the lips 
by holding them open may be practiced in front of a mirror. 

The importance of the facial gestures of the singer or actor 
has recently been brought, very strikingly, into the limelight by 
reason of the rise of the talking movies. Lateral gestures of 
the lips distort the entire face, and with the greatly enlarged 
image which appears upon the screen in the ‘close-up’, such grim- 
acing is most distressing. 
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The voice-user whose technic is correct never makes a 
facial gesture which has not for its purpose the portrayal of the 
emotion or meaning of the composition or lines he is singing or 
reading. This ability, so closely associated with technical train- 
ing, is one of the first essentials for the aspirant for honors in the 
field of talking movies. 



CHAPTER XIV 

THE VIBRATO? 

In the preceding chapters the question of timbre has been 
discussed and it has been shown that the quality depends upon 
the distribution of the energy in the tone, or in other words, 
upon the overtones and the proportion of these overtones to 
the fundamental and to each other. 

There is, however, another factor quite equally important 
in the determination of what the ear detects as good quality. 
This factor is the vibrato. A tone without vibrato sounds: 
‘dead’ and is lacking in ring, vibrancy and beauty. 

Fic. 16. OscILLOGRAM OF ONE HALF OF ONE VIBRATO, ‘TAKEN AT 

HicH Speep. Notre THE WIDE CHANGE IN INTENSITY 

The vibrato consists of a periodic swelling and a softening 
of the tone accompanied by a definite rise and fall of the pitch. 
This pitch change, however, is practically imperceptible to the 
ear except at the high intensities, when the vibrato is extremely 
broad. A proper vibrato” must be absolutely regular, must have 

*The author pointed out the importance and the function of the vibrato in a 
paper read before the Physical Society in 1924, and in an article published in the 
Scientific American, December, 1924. To the best of his belief, this was the first 
research to be conducted upon ‘this question. 

*In order to ‘indicate the nature of an ideal vibrato I will give some results 
from a test of Caruso’s vibrato taken by me at the laboratories of Electrical Research 
Products, Inc. during a study which I am now carrying on with Mr. S. K. Wolf 
of that institution. 

The tone considered was high Bb sung forte. All the characteristics were found 
to be remarkably regular. The vibrato frequency was found to be extremely regular 
at 6.2 vibratos per second. The high pitch was found to be at the point of high 
intensity. 

High pitch (loud point): 495 vibrations per second; 
Low pitch (soft point): 460.9 vibrations per second. 
Thus the pitch variation was found to be about one half-step, occuring 6.2 

times a second. The audible intensity variation was found to be nearly 100%, or 
6.5 decibels. 
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the correct frequency—about six a second—and must be of the 
proper amplitude for the intensity of the tone which is being 
sung (Figs. 8, 9 and 16). 

_ At pianissimo there is no vibrato, but as the tone is swelled 
the vibrato appears, and as the intensity rises it becomes broader 
and broader, so that at fortissimo it is extremely pronounced. 

The only case in which a tone which is louder than pianis- 
simo may be sung without vibrato is when such emotions as 
cold, hopeless despair etc., are to be conveyed. Here, of course, 
a ‘dead’ quality is desirable. 

The vibrato is the result of actuating the voice with 
a rhythmic and not a continuous impulse. Here, then, we have 
another fundamental principle of first importance: The produc- 
tion of tone should be accomplished by means of a periodic 
wmpulse and not by a continuous effort. This periodic impulse 
is applied to the entire muscular system used in the production of 
tone, or in other words, to the muscles of the thorax, larynx and 
pharynx. Thus, when producing a tone with the proper vibrato, 
the singer is actually singing and stopping singing very rapidly. 
It is evident that the muscular system involved will only have 
time to relax to a slight degree between the impulses, so that 
phonation will appear to be continuous but fluctuating in in- 
tensity, and in a less degree, in pitch. 

The effect, then, is that the intensity rises and falls to quite 
a considerable extent, especially when the tone is loud. ‘The 
pitch variation is also quite wide. Examination of tracings of” 
the sounds, phonated by well-produced voices, shows the rise 
and fall of the vibrato, and also the pitch variations, very clearly. 
At the point of high intensity the frequency of the fundamen- 
tal is greater than at the point of low intensity, and both in- 
tensity and pitch should change perfectly regularly or rhythmi , 
cally. 

As the fundamental varies, its overtones will also change, 
so that we have the effect of a constantly fuctuating funda- 
mental and overtones, although the quality will remain practi- 
cally constant since the resonance conditions for the production 
of the tone are constant. It is in all probability this fluctuation 
of pitch and intensity which gives the vibrancy and beauty 
to a tone which is produced with a proper vibrato. This 
variation of fundamental and overtones produces in the ear a 
sense of a wealth of sound and makes the tone appear to be of 
far greater richness and intensity than does one which lacks 
vibrato even when such a tone is actually far louder. 
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When the work done in the production ot tone 1s continu 
Jous, the required effort will be very great and the muscular sys 
‘tem involved will inevitably become fatigued, but when this 

/ effort is a rhythmic one, the periodic cessation will eliminate the 
fatigue and will, at the same time, enormously reduce the total 
work done. 

Another fact which indicates the vital importance of the _ 
vibrato is that it is practically impossible for anyone to hold a 
tone absolutely true to pitch when the vibrato is lacking. The 
reason for this is evident, since the continuous application of the 
nerve impulse to the muscular system of the larynx will soon 
cause fatigue, the muscles will tend to sag, and the pitch will 
therefore almost inevitably tend to drop. 

As has been stated, the vibrato disappears at pianissimo. In 
other words, when the vocal cords are actuated entirely by the 

/ bowing effect of a stream of air, there is no vibrato, but as soon 
as the puff method starts coming into play it should appear. 

As the intensity is augmented, the difference between the 
increasingly vigorous impulses and the cessation of impulse be- 
comes greater and greater, and therefore the vibrato becomes 
more pronounced. When the maximum intensity obtainable 
from a given vocal apparatus is reached, a further increase in 
effort results in an augmentation in the amplitude of the vibrato. 
Thus, beyond the maximum power of a properly produced voice, 
an increase in effort gives rise to a greater amplitude of the 
vibrato. This does not strain the vocal apparatus. It does, 
however, produce the impression of intensified emotion, which 
is just what the singer is trying to convey. 

It must be perfectly clear that there is no similarity what- 
ever between vibrato and tremolo. The tremolo—a serious 
technical fault—takes the form of either a wobble or a mere 
quiver of the voice and is the result, not of a periodically applied 
impulse, but of fluctuating changes in the size and shape of the 
resonance cavities—probably a fluttering of the epiglottis. In 
extreme cases the tongue and also the jaw may quiver. 

In Chapter IX it was shown that a valuable criticism 
of the technic of a given voice may be deduced from the breath- 
intensity and breath-pitch curves. If at the same time vibrato 
tracings are taken, a complete indication of the quality is ob- 
tained. Thus, if the breath curves show the correct shape and 
the vibrato tracings indicate the proper form and speed of vi- 
brato, the quality is, without any manner of doubt, excellent. 
If, on the other hand, the vibrato is shown to be too slow, 
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broad or narrow, the quality is not good, even if the breath 
curves are of the proper shape. However, this condition does 
not often occur, since if all the muscular co-ordinations are cor 
rect, it is highly probable that the general technical conditions, 
including the vibrato, are satisfactory. Indeed no case has yet 
been found where the vibrato tracings were markedly irregular 

_when the breath curves showed the correct form. The inverse 
is far more probable, since a singer may produce a soft tone in- 
correctly, thereby showing breath curves of an inverted form, 
and at the same time have a fairly regular vibrato. It is also 
a fact that the vibrato is not necessarily entirely destroyed when 
the muscular co-ordinations and adjustments of the larynx and 
pharynx are faulty, although it will always be impaired. 

In most cases where the pupil has a voice of what is des- 
ignated as “good natural quality,” the vibrato is natural and does 
not have to be trained. When the vibrato is regular the voice 
always sounds pleasant, provided that the intonation is fairly 
true, whereas the quality of a voice which lacks vibrato is never 
even passably agreeable. 

Despite the fact that the vibrato can always be trained when 
the pupil who lacks it is a hard worker, it is a serious mistake for 
the teacher to attempt to dwell upon it before a certain degree of 
technical development has been reached. The result of any such 
attempt will almost inevitably be to engender a tremolo. When 
the muscular system of the vocal organs has been developed to 
the necessary degree, it is, in practically every case, an easy mat- 
ter for the pupil to conceive the idea of the periodically applied 
impulse, and in many cases the vibrato will appear spontaneously. 
In brief, then, the vibrato must not be taught until the pupil has 
_ learned to hold his throat firm. 

Various devices may be used by the teacher in. developing 
the vibrato when it is lacking. One such device is to endeavor 
to engender in the pupil’s mind the idea of the entire body, 
as well as the vocal apparatus, throbbing periodically and rhyth- 
mically. The periodic movement of the diaphragm may actually 
be felt and the laryngeal movement may be sensed. The pupil 
may be instructed to count rhythmically, in his mind, while pro- 
ducing a tone. Such counting must, of course, be absolutely 
regular. With each count he should be told to sing and stop 
singing. This application and cessation of effort must be rapid 
so that, actually, phonation never ceases. While endeavoring to 
do this he may be allowed to place his hand over his diaphragm 
in order that he may feel its movement. This device, however, 

\ 
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must not be persisted in too long for fear that a sense of “breath- 
consciousness” might be engendered. If this movement is too 
slow at first it does not matter so much, provided that it is 
regular and of sufficient amplitude, but if it is irregular or too 
narrow there is serious danger of his merely developing a 
tremolo. When the movement is of the correct nature but too 
slow, it will not be found difficult for him to increase its speed 
as his technic improves. 

Another device which sometimes proves effective in the 
development of the vibrato is to teach the pupil to shake.’ He 
should be instructed to shake very vigorously with an extremely 
strong impulse for the upper tone of the shake. The lower tone 
should be sung with the minimum possible effort. This differ- 
ence of effort may be exaggerated until he feels that he is sing- 
ing the upper tone as vigorously as possible and practically stop- 
ping for the lower tone. This must be done quickly enough for 
phonation to be continuous. When he is able to do this prop- 
erly he may be told to continue the same action but to keep the 
pitch constant. 

Another suggestion which may help to convey the idea of 
the vibrato is to draw the comparison to a tennis ball which 
is being batted up with the racquet but which is never actually 
allowed to touch the ground. Thus the ball is hit up, allowed 
to drop and hit up again before it can touch the ground. Simr 
larly the impulses for phonation must be applied, stopped and 
reapplied before it is possible for the sound to cease. 

The vital importance of the vibrato in the determination of 
the quality of the tone is at once apparent. There are, how- 
ever, many other phases of the technic which are partially or 
entirely dependent upon the possession of a proper vibrato. 

A\s has been pointed out, the vibrato should be absolutely 
regular, and when it is perfect it has, indeed, a machine-like 
regularity. This regular beat, which is going on all the time a 
singer is phonating, gives a unit of time. Thus, when singing an 
arpeggio, each tone has a certain number of vibratos according 
to the time and rhythm in which the musical figure is being 
sung. This allows of absolute perfection of time and rhythm. 
Such accuracy is quite impossible where there is no unit of 
measurement—i.e., where the vibrato is irregular or lacking. 

Perhaps the most vital factor in artistic and musical sing- 
ing is the sense of the phrase as the musical unit. Only when 
the singer has a proper vibrato can he sense this movement over 

*See Chapter XVII. 
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a group of notes. Thus the singer who lacks vibrato is only able 
to sing isolated tones and this means that he cannot really sing 
at all in the true sense of the word. 

Again, the proper singing of runs, scales etc., is, as will 
be pointed out in Chapter XVI, dependent upon the vibrato 
action. 

Thus, not only quality, but also time, rhythm, speed, phras- 
ing, running scales, etc., feeling and the actual life of the tone 
itself, are largely dependent upon the vibrato. 

In singing a nine-tone scale at high speed, holding the top 
tone, each tone may have one vibrato while the top tone has 
nine; the ninth vibrato being an extra vigorous one that will 
start the voice down the scale to the bottom tone, which has 
eight vibratos. This process will give an absolutely perfect ccale 
with each tone held exactly the correct integral of time for the 
required rhythm. Such perfection is absolutely impossible in 
any other way. This process can, of course, be varied in a very 
great number of ways to suit any required rhythm, but each 
movement from tone to tone must be made on one vibrato. 

Suppose a singer endeavors to run a scale without vibrato: 
he will have to try to estimate the length of time he holds each 
tone without any measure to gauge these time intervals. 
The actual result of this will be that the integral of time will 
inevitably be somewhat irregular, and furthermore, the uncer- 
tainty of the exact moment when the pitch should be changed 
will unavoidably result in a series of more or less pronounced jerks 
or slurs. This will destroy the smoothness and movement of the 
voice. | 

Of course, it is impossible for the singer to move his voice 
Over a musical figure unless he can hear the entire figure in his 
mind, in the proper time and rhythm, before he starts to sing, but 
even when the concept is perfect, it is physically impossible for 
him to encompass the group of tones with his voice if the vibrato 
is lacking. 

It cannot be too emphatically stated that singing, as an art, 
depends primarily upon this ability to sing groups of tones as 
single units. Just as a word pronounced in syllables has no true 

_ meaning, so a musical figure sung as separate tones has no musi- 
cal meaning. An artist must sing music fluently and with under- 
standing and meaning, just as an actor must speak his lines with 
understanding, proper emphasis, continuity and intelligence. 

Another point of fundamental importance is that the vibrato 
action must be taking place all the time the singer is 
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phonating. ‘This also applies to the movement of the voice 
between tones. Thus, when singing a run, the transition from 
tone to tone is accomplished on a single vibrato. Under no 
circumstances should the vibrato stop when the singer slides or 
runs from tone to tone. It will, then, be readily seen that when a 
slur down over an interval is indicated, the slur must actually take 
the form of a series of vibratos, the number of impulses required 
depending upon the speed at which the ‘slur’ down should be 
taken in this particular passage. This will eliminate the ‘slurry’, 
or wailing, quality of the slur and will turn it into a rippling run 
down or in other words, produce a ‘pearly’ effect. 

Thus, when starting to sing a group of tones, the singer 
should commence the vibrato and this movement must continue 
with absolute regularity until he stops phonating. 

In running the nine-note scale in the rhythm mentioned 
above, the total number of vibratos required will be thirty-two. 
The usual rhythm for a tonic triad with the octave repeated will 
be four beats on each note except the top one which will have 
eight. Irrespective of whether the number of vibratos on the tones 
are one, four or eight, the transition from tone to tone consumes 
exactly the same interval of time, since it is always essential that 
the singer should be “running on the vibrato” which never ceases 
and is absolutely regular. 

The number of vibratos required for a slur or portamento 
will vary according to the effect required and to the length of 
time the upper tone is held. It will always be an exact factor 
of the rhythm of the composition. 



CHAPTER XV 
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In the preceding chapter the statement was made that 
the transition from tone to tone should be made on the vibrato, 
and that the singer should never slur. 

Slurring is so common a fault and so serious an obstacle 
to good singing that it is necessary to discuss this question 
further. 

Most beginners and practically all inartistic singers slur, 
despite the fact that one of the first processes in the training of 
a voice in which this failing is found should be the absolute 
elimination thereof. 

In Section III, the definition of a musical sound is given. It is 
stated that when the frequency is regular the sound may be de- 
fined as a musical tone, whereas when the pitch is irregular the 
resultant sound is mere noise. 

The characteristic of the slur is the constant change of pitch 
which actually produces the ‘slurry’ effect. Thus the singer 
who slurs is not singing—he is making a noise, and a most un- 
pleasant noise too—from the standpoint of the musician. 

The slurring attack is shown in Chapter XVI to be the re 
sult of a hazy mental concept of the pitch of the tone to be sung. 

Slurring is always the result of either a lack of vibrato, a 
hazy concept of pitch, fear, or a false sense of the artistic. 

The correct production of a given tone depends upon the 
» proper adjustment of the vocal cords, or in other words, of the 
muscles which actuate them, and also upon the accurate ‘set’ 
of the resonance cavities for the fundamental and the vowel. 
Both these adjustments are absolutely dependent psychologically 
upon a perfectly clear and accurate mental concept of pitch and 
timbre. Exact adjustment is, in the last analysis, dependent upon 
the singer’s ear in the fullest sense of the word. The motor re- 
sponse of the vocal parts rests upon the clarity of the mental 
concept. 

Let us consider what happens when the singer slurs: In- 
stead of singing a definite pitch of definite quality he starts the 
tone experimentally, with faulty intonation, and then attempts, 
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generally by slurring up, to ‘find’ the proper pitch and quality. 
Obviously the result of this will be that the sense of pitch and 
the motor response, which depends upon this sense, become 
hazy. Psychologically the slurring singer will tend to become 
more and more bemused. He will constantly be readjusting the 
tone which he is singing for pitch and quality. The result of 
this will be that the adjustments necessary for proper tone pro- 
duction become less and less accurate and spontaneous. 

The singing of high tones depends, in an even more marked 
degree, upon the proper tuning of the vocal resonance cavities 
than does the production of the middle tones which take less 
support. Thus, when the adjustment is faulty, the high tones 
cannot be produced at all. 

Suppose the pupil slurs up to a high tone: he will be hold- 
ing the throat adjustment which is, at best, correct for the 
lower tone. Thus the upper tone will inevitably be improperly 
resonated. Such slurring may in many cases cut out from five 
tones to an octave from the top of a given voice. 

Of course the beginner is nearly always afraid of the high 
tones, and at the same time, he is frightened of the amount of 
sound he will emit under proper technical conditions. Thus 
slurring is an extremely common fault with beginners. It must 
be absolutely eliminated before the high tones can be properly 
sung. 

This mental attitude of the student who clings on to the 
low tone from fear of the upper one and then forces himself 
to go up with the resultant slur is, after all, a very natural fail- 
ing for the beginner. 

The attainment of the mental freedom which allows the 
singer to ‘let go’ and freely ‘strike’ the centre of the tone is 
a most important development in the training of the voice. 

The elimination of the slur does not mean the stopping of 
the voice between tones, but it does mean that the voice must 
move on the vibrato and that the tone just sung must be entirely 
“left behind” when the next tone is produced. 

In as much as the throat is allowed to relax somewhat dur- 
ing the soft part of the vibrato, since the nerve impulse has 
stopped, the actual movement from tone to tone is accomplished 
with the throat relatively relaxed. This allows of accurate ad- 
justment for the next tone. Of course the singer need not neces- 
sarily think—"relax the throat,” he need only realize that he is 
moving on the vibrato. 
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Where a slur mark is indicated on the printed page, the 
voice must move on the vibrato and the result will be a ‘pearly’ 
run effect. There are no circumstances under which the pitch of 
a phonated tone may be progressively changed. 

To sum up: the pupil must be made to move from tone 
to tone on the vibrato, he must hold a perfectly clear mental 
image of the next tone to be sung before he attempts to sing it, 
he must sing each tone without hesitancy, fear or uncertainty, 
he may never vary the pitch of a tone he is singing and he must 
never, never slur. 

In singing any group of tones it is absolutely essential that ,. 
the singer should form in his mind a definite concept of the en | 
tire group as one unit in definite time and rhythm. Unless he 
starts with this fixed concept or mental image it is impossible 
for him not to slur or jerk. In other words the elimination of 
slurring depends, in a large measure, upon the ear. 

tt 



CHAPTER XVI 

THE ATTACK 

The proper attack or inception of the tone is a most impor- 
tant phase of the singer’s technic. A tone may be started with or 
without a consonant. In either case, however, the conditions 
for the proper attack are virtually the same, although it is often 
easier for the beginner to attack with a consonant. 

As has been shown, there are two adjustments which must 
be made in the proper phonation of a tone: the adjustment of 
the laryngeal muscles, whereby the pitch is determined; and the 
set of the resonance cavities for the proper resonating of the 
vowel and the fundamental. These two actions are in a sense 
reflex, in as much as the singer does not feel the actual muscles 
which act in the tensing of the vocal cords or in the setting of 
the resonance cavities. He should, however, have a very clearly 
defined mental image of the pitch and the vowel-quality he is 
about to produce, since it is from these concepts that the adjust- 
ments are reflexly made, as from a pattern. When the muscles 
of the larynx and pharynx are properly developed and co-ordin- 
ated, these adjustments can be made instantaneously and with ex- 
traordinary precision. In the early stages, however, they are not 
so well under control and herein lies the fundamental difficulty in 
the proper attack of the tone. 

When the attack is faulty it is possible for the singer, to 
readjust somewhat and to slightly improve matters, as for ex- 
ample when he starts under the pitch and afterwards raises it 
so as to correct the intonation. It is also possible to improve 
the initial quality somewhat by modifying the set of the reso- 
nance cavities, but when he is-forced to readjust in this manner 
the result is never really satisfactory. Exact adjustment is only 
possible when the mental concepts are absolutely clear and defi- 
nite, whereas the possibilities of readjustment are, at best, crude. 

The proper attack depends, then, upon the exact adjust- 
ment of the muscles of the larynx and pharynx at the moment of 
the inception of the tone; in other words it depends upon a per- 
fect and clear concept of the pitch and the timbre—vowel-qual- 
ity—and then upon the accurate adjustment of the vibrating 
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cords and of the resonance cavities at the moment when the 
breath pressure is applied. 

Here, then, is the proper method of attacking a tone: first 
the singer must obtain a perfectly clear mental image of the 
vowel sound and the fundamental. Next he must set his reso- 
nance cavities properly, holding his throat absolutely firm, and 
at the same moment attack the tone without any hesitancy, | 
explosive effect and—most important—without any shock of the 

_ glottis. He must not try to set his resonance cavities first and 
then attack. The set of the pharyngeal cavities, the stretching 
of the vocal cords and the attack must be one co-ordinated act. 
In a little book published under the signature of Enrico Caruso, 
the suggestion is made that the tone should be attacked “‘as far 
back as possible.” This is rather a good idea since it suggests 
that the vowel should be formed pharyngeally and the throat 
set. It would have been far better, however, if he had said: ““At- 
tack the tone with the throat held rigid.” 

There are many wrong methods of attacking a tone. 
Among the most common of these are the scooping attack, the 
coup de glotte and the ‘breathy’ attack. 

When the tone is started with a scoop, the pitch has not 
been properly sensed. The vocal cords and the resonance 
cavities have, therefore, been inaccurately and carelessly adjusted 

and the singer is forced to readjust as well as he can after the 
inception of the tone. Under such circumstances the resonance 
conditions are never really correct, and in many instances the 
intonation will remain faulty even after the readjustment has 
been completed. The technic of such a tone can never be really 
good, and in most cases, the resultant quality will be very thick 
and the vowel sound impure. Sometimes this fault is the result 
of an ear which is not sufficiently accurate, and under such 
circumstances the pupil must be made to concentrate extremely 
intently upon the pitch before attacking. He must never be 
allowed to sing a tone without having concentrated upon and 
obtained, as Well as he possibly can, a clear mental image of the 
pitch. 

It should be clear that the setting of the resonance cavities 
for a given vowel and the tensing of the vocal cords for a 
given pitch are very similar phenomena, since the vowel sound is 
merely a combination of pitches. The vowel can only be 
properly resonated when the mental concept of the exact vowel 
sound is perfect. Some people lack this sense of the vowel 
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quality and have but a poor concept of the sound of a pure 
vowel. ‘This sense of “vowel timbre” is far more often faulty than 
is the mere sense of pitch. The reason for this is not far to seek, 
since it is only possible for the singer or speaker to produce a 
pure vowel when he has attained complete control over the prin- 
cipal resonance cavities—the pharyngeal cavities. Thus, while 
anyone who has sung has probably produced many tones which 
were true to pitch, and has therefore to some extent developed 
his sense of pitch, but few people have ever formed really perfect 
vowels. This sense has, therefore, to be developed in practically 
every case. No matter how perfect the control over the resonance 
cavities may be, the vowel cannot be pure unless the concept is | 
correct. Furthermore the proper concept of a pure vowel sound 
implies a good ear for timbre and this is a further development 
of ear than is the mere sensing of pitch or in other words, of 
a pure tone (a single frequency). 2 

The coup de glotte is an attack which starts with a click 
in the throat and may be one of the faults of the singer whose 
throat is relaxed and practically closed at the moment the tone is 
initiated. The vowel formation must therefore, inevitably, be 
principally with the mouth. The technical conditions under 
such circumstances are, then, very faulty, and a serious shock to 
the vocal apparatus will result. “The correction of this fault 
depends upon the inculcation of the idea that the throat must 
be ‘set’ and held firm at the moment when phonation starts. 

The ‘breathy’ attack occurs when the singer forces out a 
great deal of breath at the moment of attacking the tone. This 
is apt to occur when the throat is constricted and the rush of air 
is used to force it open to some extent. Here also the vowel 
formation is principally mouth. This fault may also be the 
result of a lag in the action of the laryngeal muscles, which come 
into play a moment after the tone is started. The cure lies in 
the proper development and co-ordination of the muscles that 
govern the registers. 

A vital phase in the correct attack of the tone lies in the 
application of the breath pressure at the proper instant. Breath 
pressure is the result of tension applied to the muscles of the 
thorax for the production of tone. If these muscles are in ten- 
sion before the attack is initiated they cannot be used efficiently 
for the purpose of singing. Thus if the singer takes a deep 
breath and holds it before attacking, the muscles of the thorax 
are ‘set’ and a properly co-ordinated attack is impossible. 
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A proper attack depends upon the relative relaxation of_all 
muscles used in the act of phonation until the exact amount of ”2™*™ 
starting to sing, when the muscles of the thorax, larynx an 
pharynx must come into simultaneous, vigorous action. Since 
all these muscles must be practically at rest until the attack is 
initiated, no attempt must be made to prepare for the attack be- 
forehand, except from the point of view of preparing the mental 
image of the pitch and vowel sound. 

If the breathing muscles are set before the attack, the breath 
pressure cannot be properly applied, and if the throat is tensed 
before starting to sing the result will be mere constriction of the 
pharyngeal muscles. The laryngeal muscles cannot come into 
action without the initiation of the act of phonation and the 
efficiency of their action depends upon proper registration. 

The pupil should not be allowed to modify the adjustment 
after the inception of the tone, since it is only when one fixed 
pitch and vowel have been phonated, as the result of certain 
definite adjustments, that definite corrections can be made by 
the teacher. If the pupil readjusts after the attack the correc: 
tions given will be of little value, since they may apply to any 
part of a varying set of physiological conditions. 

The teaching of the attack is one of the first phases in the 
training of a voice. Discussion of this question has, however, been 
postponed, since so much of what has been stated here is based 
upon a proper understanding of the principles formulated in the 
preceding chapters. 



CHAPTER XVII 

SPEED, SHAKES, TRILLS, STACCATO 

No singer possesses a really good technic unless his voice 
moves freely and fast up and down the scale and unless he can 
shake, turn, trill, run all the scales—diatonic major and minor 
and chromatic—and perform all the ornaments of melody with 
great speed, flexibility and carrying power and with every tone 
distinct and perfect. Associated with this phase of the technic 
is the attainment of a proper vibrato and also the ability to enun- 
ciate words clearly and vigorously at high speed. ‘These phases 
of the singer’s technic should not, however, be attempted until 
quite a high state of development has been reached, or in other 
words until the resonance conditions, the laryngeal adjustment, 
and the vibrato are reasonably correct. 

The first stage in this phase of the technical training is the 
study of the shake. At the start, the pupil should be instructed 
to shake slowly and great pains must be taken to make the 
movement at the larynx as definite as possible, even if it has 
to be somewhat jerky. A small, narrow movement or a ‘slurry’ 
shake is worthless. When this broad movement has been prop- 
erly sensed, the pupil may be instructed to increase its speed. 
Let it be clearly understood that the shake is a consciously con- 
trolled action. When this ‘trick’ has been mastered it should 
be practiced at various speeds, within certain limits, until it is 
under perfect control. 

When the shake has been thoroughly mastered the trill 
may be attempted. The student should first shake a few times 
very vigorously at high speed and then attempt to convert this 
shake into a trill. The trill is a semi-controlled action, since its 
speed cannot be consciously regulated. As with the shake, the 
movement must be broad since, if it is too narrow, the result will 
be a mere tremolo. The maximum possible movement must be 
sought and the trill should, at first, be sung vigorously. Later 
the intensity may be varied. Further suggestions are impractical, 
since the trill is, in a sense, merely a trick with the larynx which 
must be learned under the direct guidance of the teacher. Of 
course the ability to trill is sometimes natural. It is impossible 
for the singer to trill properly if his throat is relaxed. 
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As was pointed out in the chapter on vibrato, this move- 
ment of the voice is continuous all the time a singer is phonat- 
ing irrespective of whether he is holding a tone or moving from 
tone to tone. Thus, the running of all scale passages depends 
upon the vibrato. If each tone of the scale is worth one vibrato 
and the transference from tone to tone is done “‘on the vibrato,” 
it is apparent that the maximum speed at which a singer can 
run is determined by his maximum speed of vibrato. This 
speed can, however, be considerably faster than is the normal rate 
of vibrato. Actually, the maximum speed of vibrato possible 
with a well trained voice is so great that a scale can be run at 
what seems to be a terrific velocity with every tone clear cut 
and pearly. Any attempt to run faster than this maximum speed 
of vibrato will result in a slurred tremolo run which is quite 
worthless. 

High speed singing should not be attempted until the voice 
moves properly on the vibrato for the legato. It is, of course, 
quite futile for the pupil who has not yet attained a proper vibrato 
to attempt to run scale passages fast. 

A light type of voice is usually able to speed up the vibrato 
better than is a heavy type. However, even a heavy voice 
should be able to run rapidly. 

It is impossible for the singer to run any passage faster. 

an essential factor in the ability to sing rapid passages is the pos- 
session of a good music mind. 

In teaching the pupil to execute fast runs it is a good plan 
for the teacher to tell him to hold a tone, speed up the vibrato as 
much as possible and then run on this high speed vibrato. 
Often the ability to run properly is first attained for a run down. 
A run up and down of a five-tone major scale passage is usually 
the best exercise which can be employed for the first attempts 
at high speed work. 

The vibrato action for running scale passages applies equally 
to the running of chromatic passages, ornaments of melody etc. 
As soon as the mind can hold the sound of any passage clearly, 
at high speed, the pupil can sing the passage, whatever it may 
be, without any real difficulty, provided that he has learned to 
run on the vibrato. All singing accomplished in this manner 
will be clean, clear-cut and crystalline, the pearly effect will 
always be apparent and the speed will be all that could be desired. 

‘In teaching the chromatic scale it is sometimes a good plan 
for the pupil to just ‘vibrato’ up and down a fixed distance, 

\| 
than he can conceive it, however good his technic may be. Thus |. 
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Say an octave, as rapidly and evenly as possible. This often 
helps him to attain the concept of singing narrow intervals at 
high speed. When he can do this properly, he may be told to 
run the chromatic scale on the vibrato. It will usually help him 
if he counts the number of notes to be sung and makes the 
proper number of vibratos in the desired rhythm. 

The staccato is, of course, absolutely dependent upon the 
proper attack since it is, in effect, merely an attack which is im- 
mediately released. ‘Therefore, the pupil who has mastered the 
attack will not experience any particular difhculty with the stac- 
cato. It should be practised on single tones at first, and later on 
arpeggios, scales etc., at various speeds. 

All these phases of the technic should be practised at the 
natural power of the voice—mf—until they are really mas- 
tered, since there is a sort of ‘squeaky’ tremolo which is often 
mistaken for a trill, a throat tremble which is supposed to be 
a shake, a little pinched squeak which is used for the staccato, 
and a futile, soft, ‘throaty’, slurry, high-speed run, which is em- 
ployed by singers whose technic is very bad for running scales 
etc. Coloratura sopranos who have been badly trained are the 
worst offenders along these lines. All singers who have been 
properly trained should be able to perform the coloratura 
‘tricks’ correctly. 

Let it be emphasized again that the student must, under 
no circumstances, be allowed to study these phases of the technic 
until he has arrived at such a point of development that he will 
never emit a squeaky or ‘throaty’ tone. 



CHAPTER XVIII 

RESPIRATION AND POSTURE 

The fact that no attempt should be made to control the rate 
of expulsion of the breath by means of the respiratory muscles 
during the act of phonation has been emphasized throughout 
this book. It has been shown that the singer should inspire 
properly before starting to phonate and then forget all about 
the breath. Under no circumstances should he endeavor to in- 

fluence the rate at which it is being expelled,/since this control 
is properly a function of the laryngeal muscles. 

It is, however, most important that the breath should be 
properly inspired, lest, through false tension and lack of proper 
tension, the destruction of the correct degree of general tonus 
should result. 

It is by no means a difficult matter for the pupil to learn 
how to inspire properly. Male singers often breathe in the 
proper manner naturally. Some people, however, tend to distort 
their bodies during the act of inspiration. This applies in par- 
ticular to many women who are not in the habit of filling their 
lungs when they inspire. Such distortion may be the result of 
“ie nervousness or of bad habit. 

| Faulty inspiration may take the form of excessive inflation 
of the chest, with corresponding drawing in of the abdominal 
wall which decreases the amount of air inspired, or of improper 
bulging of the abdominal wall with consequent loss of chest 
expansion. In either instance, excessive raising of the chest or 
protrusion of the abdomen produces tension which seriously in- 
terferes with the act of phonation. 

So far is the ‘breath-control’ fallacy carried by some peo- 
ple that they intentionally distort their bodies in the above man- 
ner, claiming that excessive diaphragmatic development is a vital 
function of proper vocal technic. Those who believe this to be 
so will in many cases define progress by the degree to which 
the lower part of the body is developed, and they are wont to 
prescribe exercises which will engender this unsightly and in- 
jurious distortion. There are even some who carry this fallacy 
a stage further and uphold what they call “abdominal breathing.” 
This actually means, in common parlance, protruding the stom- 
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ach. It need hardly be stated that such distorted forms of in- 
spiration not only destroy the proper degree of tonus of the 
body, but also reflect direct tension on the muscles of the neck 
etc. and seriously impede the laryngeal action. Such a “patent- 
medicine” method is particularly pernicious since the pupil can 
actually see a physical change and development. Anyone who 
does not understand the laws of vocal technic may be deeply 
impressed by such an ocular proof of advancement, despite the 
fact that the net result is vocally detrimental. 

Another school upholds the notion of developing the chest 
at the expense of the diaphragm, and in this case the upper 
ribs are thrust out unnaturally, thereby distorting the neck 
muscles in an even greater degree than does the ‘abdominal’ 
method. This form of faulty inspiration is known as the “inter- 
costal’” method of breathing. 

It is, of course, obvious that when a pupil has such faults 
of inspiration as those mentioned above, the proper and natural 
method must be carefully taught, irrespective of whether such 
faults are the result of poor instruction or natural to the indi 
vidual. 

A vital factor in the proper inspiration of the breath is the 
‘diaphragm, but the inter-costal muscles are also called into ac 

_ tion. Thus the work is distributed over as many muscles as 
possible without overloading any one set and thus distorting the 
poise and balance of the body. When the breath is inspired 
properly, the whole of the lungs should be comfortably and 
evenly filled, but they should never be over-filled. The inspira- 
tion of too much is an even worse fault than of too little 
breath. Thus, a forced inspiration will inevitably destroy the 
proper degree of muscular contraction necessary for easy pos- 
ture, which will not then be attained even when the excess of 
breath has been expelled. The reason for this is that the excess 
of contraction of the respiratory muscles, continuing over the 
period of desired expiration, brings about the necessity of ex- 
aggerated action of the expiratory muscles to offset the unusual 
degree of tension of the antagonistic inspiratory muscles. Hence 
the chest and abdomen remain excessively tensed throughout 
both phases of respiration, and in this way continue to interfere 
with free phonation. 

In inspiration care should be exercised that both costal and 
~\ abdominal effort occur practically simultaneously and are evenly 

balanced. 
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As the breath is expelled during the act of phonation, no 
thought should be taken to the loss of air, although attention 
may have to be given to the maintenance of the proper posture 
of the body. oe should never, under any circumstances, be 
lost. Such procedure should correct any tendency on the part 
of the singer to distort his body or allow his chest to collapse 
as the breath is expelled. When distortion does occur, it may 
be necessary for the teacher to make a direct correction. This 
should, however, only be resorted to in bad cases where it 1s 
unavoidable. 

It may be mentioned here that these ideas regarding proper 
inspiration are of just the same importance in the performance ot 
any other physical activity as they are in singing. Thus, they 
are equally essential for the athlete. The tennis player, for 
instance, who inspires incorrectly will lose the proper degree of 
tonus of the muscular system of his body and will not be able to 
execute a well-controlled, accurate stroke. The boxer, the base- 
ball player, the golfer etc. are all in the same position and they 
should breathe correctly for much the same reason as must 
the singer. 

In some cases the breath may never have to be mentioned 
and this side of the subject should be avoided by the teacher 
whenever possible. Under no circumstances should the subject 
of breath be dwelt upon too much lest, as stated earlier in 
this book, “breath-consciousness” should result. Many pupils 
breathe well enough for their faults of breathing to be automati- 
cally corrected when they have learned to assume a proper pos 
ture during the act of phonation. 

The singer’s posture is of great moment, not only because 
the actual appearance which he presents while singing is impor- 
tant and has a very great effect upon the audience, but also be- 
cause incorrect posture will destroy the proper degree of tonus 
of the muscular system of the body and will often interfere with 
the proper adjustment of the vocal apparatus. Of course an 
artist can sing properly in any position since he is able to main- 
tain the desired degree of tonus under any and all Ve seas 
This, however, implies great skill and experience.\V When sing- 
ing on the concert platform the artist should stand erect and, 
his body should have a forward rather than a backward inclina- _// 
tion, although this must not be too pronounced. If his back ' 
is arched in, considerable strain will result, so that after singing 
for a short time he will experience fatigue of the back and 
abdomen. The body should be comfortably balanced upon 
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the feet, which should be somewhat separated in order to 
give a good ‘stance A sense of balance is as important to the 
singer as it is to the golfer when he addresses the ball or to 
the tennis player when he makes a drive (foot-work is one of 
the most vital phases in the technic of tennis). The “work 
done” in singing must be performed with the body, or in other 
words, the muscular system of the entire body must brace the 
muscles which keep up the breath pressure and actuate the vocal 
organs. The fundamental condition for this “body work’’ is 
the proper degree of tonus of the entire muscular system of 
the body. 

When the singer uses his voice energetically he should 
_ brace his body, so that he will have the sensation of “‘increasing 
the support.” This bracing of the body for the fortissimo or 
for any big effect (the same thing applies to the pianissimo) is 
most important; it should not, however, be associated with un- 
necessary bodily movement. Movements of this sort during the 
act of phonation are usually of a disturbing nature, since the 
muscular energy expended in their accomplishment cannot be 
applied to the production of tone and is, therefore, wasted. Some 
singers are in the habit of rising upon their toes and elevating 
their chests when making a vocal effect. Even if this seems to 
help them to ‘support’, it is not an advisable thing to do, since all 
that actually happens is that they expend a great deal of energy 
in futile and unbecoming movement. 

Thus the singer should maintain his body in a state of poise, 
keeping perfectly balanced on both feet and with all unneces- 
sary movements avoided. When action accompanies sing’ 
ing, the gestures should be made freely and without interference 
with the poise and tonus of the body. 

The idea that the singer should brace his body in order to 
sing vigorously must under no circumstances be associated with 
the “breath-control” fallacy. There is no connection whatever 
betwen the two ideas. 

Proper facial expression is of paramount importance in the 
rendition of a song. In order to sing really expressively, the art- 
ist’s face must portray every emotion and feeling of the compo- 
sition. When the technic is faulty, the face is apt to express 
distress, and worst of all, when the mouth is used as the prin- 
cipal resonator of the vowel, the entire facial expression will, 
inevitably, be determined by the hideous contortions of the mouth 
necessary for the accomplishment of this act. 

| 
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Lateral movements of the mouth are particularly destruc- 
tive to proper facial expression since not only the mouth but 
also the upper part of the face will inevitably become distorted. 
Any desirable expression of the eyes, in particular, is impossible 
under such conditions. This is very serious, since the expression 
of the eyes is of paramount importance in portraying emotion. 

When the technic is good, the pharynx is the principal reso- 
nator of the vowel and the mouth is not shaped, so that the fa- 
cial muscles are absolutely free to express the required emotions. 
At the same time, the singer has a feeling of confidence which 
allows him free rein for these facial expressions, since he is not 
worried as to whether or not the vocal effects he is trying to 
make will “come off.” 

Shakespeare speaks of ‘mouthing’ actors — ‘mouthing’ 
singers are quite as bad, if not worse. It is to be hoped that 
the development of the talking movies will demonstrate the 
necessity for proper facial expression on the part of the singer 
and will give visual proof of the seriously detrimental effect 
of the idea of mouth vowel formation. 

As has been stated, the expression of the eyes is of great 
importance. They should light up with feeling a moment before 
the start of the accompaniment; and indicating every passing /_~ 
emotion of the composition, should hold their expressiveness 
until a moment after the last note has been struck. 

It is quite futile for the teacher to mention facial expression 
until the vowel formation is pharyngeal and the muscles of the 
larynx are quite well developed and co-ordinated. When the 
proper stage has been reached, it is most important that the pupil 
should be made to maintain a becoming facial expression all the 
time he is singing. (This even applies to the performance of 
technical exercises. ) At this stage it is, in fact, incumbent upon 
the teacher to watch carefully and correct the FAUST of the 
face and eyes when they are faulty. 

~~ Asa general rule the assumption of a proper posture may 
be insisted upon from the outset of the pupil’s studies, despite the 
fact that a fixed position is very injurious and may lead to 
stiffness. ‘Thus considerable leeway may be permitted. The | 
pupil should not be allowed to move sideways, stand upon his // 
toes or lean against the piano while singing. An incorrect pos 
ture, or a fixed one, will inevitably destroy the proper degree of 
tonus of the muscular system of the body. 

Some people whose dramatic faculty is very pronounced 
will try to put into their singing more dramatic force and ex- 

—_ 
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pression than their state of technical development will allow. 
The result of this may be both incongruous and injurious. This 
most desirable talent should be utilized to its fullest extent and 
all individuality must be allowed to have full sway as soon as 
the voice responds properly, but if it is brought in too soon 
the result may be vocally harmful. Whenever the pupil can 
create his own interpretation he should not be checked, provided 
that he does not distort the music. A personal touch is, in fact, 
far better and means a great deal more than does one which has 
been inculcated. ‘The songs given to a pupil who has great 
dramatic talent, but is not technically very far advanced, should 
not be of too dramatic a character. 

The possession of dramatic ability is invaluable for the 
singer and anyone who has this gift will usually have great 
latent possibilities. As the technic of such a one progresses, his 
improvement will show very clearly in his increased ability to 
express himself. The greatest care must be taken not to deaden 
this natural talent, or in any way impair it, during the period 
when he has perforce to hold himself in check. A competent 
teacher should, in practically every case, be able to equip the 
pupil who is talented dramatically with a technic which will 
respond properly to each and every demand made upon it. 



CHAPTER XIX 

FAULTS, FALLACIES AND FEELING 

The physical process of training a voice is one of eliminat- 
ing the faults and strengthening and co-ordinating the muscular 
system which should be functioning in the act of phonation. 
Technical faults consist of muscular interferences and the false 
co-ordination of muscles which should not be brought into action 
for the act of phonation with those which should. Such false 
muscular co-ordinations will interfere with the development of 
the muscles which should be employed and also render it im- 
possible for the singer to use and control his voice properly. 

“A pupil who lacks a sense of musicianship can never be 
made to sing satisfactorily, no matter how fine his voice may be. 
A lack of temperament makes it impossible for the singer to 
render his performance interesting and he will, therefore, never 

Y 

become an artist. Of course musicianship can and must be 
taught; but, if the student lacks the essential musical talent, the 
work necessary in order to convert him into a musician is colossal. 
In other words, musicianship can and must be taught and a sense 
of music developed, but, when this sense is really lacking, it 
cannot be actually engendered in anyone.~“As a general rule, 
however, a keen desire to sing indicates that the aspirant has, 
at any rate, latent talent, even if this talent is obscured by a 
lack of musical knowledge. 

There are various ways in which the ear may be faulty: 
thus the sense of intensity, timbre or pitch may be lacking or 
uncertain. When the sense of intensity or of timbre is poor, 
the failing is not so serious as when the sense of pitch is unre- 
liable. Of course these faults may occur in any degree so that, 
for instance, the sense of pitch may merely be rather uncertain, 
or the individual may be totally tone deaf. When this failing 
is not too pronounced it is possible for the teacher to improve. 
matters a great deal, and in some cases it can be absolutely 
remedied. The process is, however, a dificult one and requires 
much patience on the part of both teacher and pupil. It may 
be stated here that singing off key is not necessarily due to a 
faulty ear, since it is often caused by a poor technic, and in 

107 
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this case the trouble will be entirely overcome when the voice 
has been properly trained. Actually, in fact, nearly everyone 
sings off key to some extent until the technic is quite highly 
developed, although this false intonation may be so slight as to 
be imperceptible to any but an extremely senbsitive ear. 

When the pupil sings off key it is sometimes hard for the 
teacher to determine whether this is due to a faulty ear or to poor. 
technic. However, in practically every case, a properly con- 
ducted test will determine the true reason for the faulty intona- 
tion. As a general rule, when any one tone in any part of the 
voice can be sung true to pitch, the fault is technical and not 
functional. On the other hand, when every note in the voice 
is untrue to pitch, the trouble is almost inevitably due to tone 
deafness and the training of such a voice is impossible. 

Another sense which is vital to the singer is that of rhythm. 
A good sense of rhythm is an enormous asset, and where this 
faculty is poor, much hard work must be done in order to im 
prove it. Extreme cases may, indeed, be practically incurable. 
Despite the fact that a fault in time or rhythm is every bit as 
bad as is the singing of a wrong note, many singers are inex- 
cusably careless about this phase of the subject. ‘To sing in 
perfect time and rhythm requires a great deal of hard work and 
study. If this effort is not made, the interpretation of songs is 
rendered virtually futile. Time and rhythm can, if the sense of 
rhythm is not altogether. lacking, be made absolutely perfect, 
provided that the student (and the teacher) are willing to do 
the necessary work. Carelessness in this department is inex- 
cusable. 

It may be stated here that it is theoretically possible for any 
person to develop a really fine voice, provided that the ear is 
not seriously faulty and that there is no functional disorder of 
the vocal apparatus. It is evident that when the natural technic 
is very faulty, there is far more to be done and the work will 
be much harder than when it is naturally good, or in other 
words, when the aspirant has what is called a “natural voice.” 
Nevertheless, it does not by any means follow that the pupil 
who starts with a good technic, relatively, will do any better 
in the long run than will the one with a poor equipment who 
works really well. In fact the inverse is only too often true, 
since many students who start with a fair amount of. talent are 
not willing to work as hard as some who start with far less. In 
the past it has been supposed that the possession of a ‘natural’ 
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voice was the first and most important attribute for the student 
of singing. In the light of our present knowledge this 1s now 
absolutely untrue, since the teacher who really understands how 
to train a voice can, in many. cases, actually ““make a voice.” The 
only provisos are that the student must have a normal ear, be a 
hard worker and must also be intelligent. A sense of musician- 
ship and artistry is a far more essential asset than is the mere 
possession of a naturally good technic. The true artist is born, 
not made, since temperament, dramatic ability and a sense of 
musicianship are truly natural gifts which, despite the fact that 
they can be trained and developed, cannot be created. 

Faulty intonation may be due to a number of causes the 
.chief of which are: (1) faulty technic. This is, of course, cor- 
rected when the technic has been rectified. . 

(2) Faulty mechanism of the external or internal ear. This 
might be curable by an ear-specialist, but the vocal teacher is 
quite helpless. 

(3) Faulty motor response. In fit case there is not much 
to be done, although hard work and concentration may help, in 
some instances, where the response is not too faulty. 

(4) Mental concept of pitch weak or faulty. Careful ear 
training will help a great deal, and in some cases may effect an 
absolute cure. 

When the technic is ‘throaty’, ‘thick’, ‘heady’, or ‘nasal’ the 
pupil will usually sing rather badly off pitch; since, under such 
conditions, proper adjustment of the resonance cavities is impos 
sible and false resonance conditions usually cause faulty intona- 
tion. All these faults are the result of an atonic (partially re- 
laxed) and practically closed laryngeal pharynx accompanied 
by false tension on the muscles of the jaw, neck etc. Sound 
will be transmitted through the members in such a state of ten 
sion. ‘Thus, when the muscles of the neck are tensed unduly and_ 
tension on the constrictor muscles of the laryngeal pharynx | 
results, the sound will appear to come from the throat and the 
resultant quality will be what is known as ‘throaty’. This is, of 
course, an absolutely different phenomenon from that of a tone 
which is being correctly resonated by a firm, open and properly 
shaped throat. A misunderstanding of this fact results in some 
people being afraid of the idea that the throat should be tensed 
in order that the tone may be properly resonated. ‘They errone- 
ously imagine that any tension of the throat will produce ‘throat- 
iness. That this fear is quite unfounded and contrary to the 
facts of the case has been definitely proven. 

et 
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A\ very prevalent fallacy in vocal training is the idea that 
the mere practice of technical exercises will advance the pupil. 
Actually it is most injurious for a vocal student to practise 
technic alone. During the lesson the teacher is forced to make 
innumerable corrections with a view to obtaining better physio- 
logical conditions. Such directions often have little or no direct 
bearing upon the quality of the tone, since it does not by any 
means follow, especially in the early stages, that a tone of appar- 
ently better quality is technically better. In addition to this fact, 
as has already been shown, the singer does not really hear the 
quality of the tone he is producing. For these reasons the cor- 
rections a pupil makes for himself will almost inevitably be 
wrong and he will usually merely be practising his technical 
faults.\/Experience has shown that, at any rate in the earlier 
stages, the pupil who never sings technical exercises except at his 
lessons will make far better progress than will the one who insists 
upon practicing technic away from the teacher’s guidance. Na- 
turally, then, the rate of progress is dependent upon the number 
of lessons taken and the shortness of the intervals between the 
lessons. Thus the pupil who takes three lessons a week will make 
more progress than will the one who takes the same number of 
lessons in three weeks. Since all the technical progress which is 
made is accomplished at the lesson, the pupil is less likely to for- 
get when the intervals between the lessons are short. Further- 
more the muscles which have been properly exercised will have 
time to sag if the interval is too long. It is, of course, rather 

obvious that, when muscles are being developed and stretched, 
the exercises by means of which they are being trained should 
be resorted to at regular, short intervals, and if the interval is too 
long, all the development which has been accomplished at the 
lesson will have had time to be lost. 

It must also be realized that the development of a good 
technic depends largely upon the attainment of the proper mental 
attitude by the pupil. Thus the pupil who listens to his own- 
voice, the one who always tries to make a pleasant quality, 
the one who is afraid to “let his voice go” etc. must readjust 
himself psychologically. 

The possession of a natural voice depends very largely upon 
the mental attitude of the mes Many people are afraid to 
sing loudly and to “go for it”. Ityis impossible for anyone to sing 
a tone properly if he is afraid. / Inge is the singer's worst 
enemy. a 
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When training a timid pupil the teacher is compelied to 
work him up into a state of emotional excitement which will 
allow him to “let go”. A great deal of the work of the teacher 
has to do with the inhibitions of the pupil, who must be 
forced to use his voice in a manner which is often quite for- 
eign to him psychologically. This is very difhcult and it is 
absolutely impossible for the pupil to work himself up, in this 
way, without the driving impetus of the teacher behind him. 
These difficulties apply in particular to Anglo-Saxon pupils. Lat- 
ins are apt to be extremely temperamental and to “go for it” very 
hard when they sing. Therefore, they are not so apt to hold 
back and constrict the pharyngeal muscles, thus singing with a 
‘throaty’ technic. This is one of the chief reasons why Italians 
are so often vocally talented. 

The importance of the psychological side of the subject can- 
not be over-estimated. In the last analysis, technical develop- 
‘ment depends, primarily, upon the attainment of a mental attitude 
which permits the singer to give his voice free rein and to allow 
it to sweep over the phrase. 

Bad teaching which engenders in the pupil’s mind the idea 
of listening to the quality of the tone he is singing, or , 
which directs him to make some impossible physical adjustment ~ 
while singing, or which makes him“breath-conscious” etc. is fatal, 
not only physically, but also psychologically. 

The method of teaching which “builds on the soft” is par- 
ticularly pernicious from this standpoint, since it engenders in the 
pupil’s mind the idea of restraining his voice and holding back. 
Actually the first psychological principle of vocal technic, which 
must be engendered before the pupil can make any real progress, 
is the concept of freedom—freedom of voice, mind and spirit. 

In the previous chapters the quaint notion of “placing the 
voice” has been discussed. Could anything be more pernicious, 
from the standpoint of psychological and physical freedom, than 
the idea of. making a physical operation for each tone one sings? 

Fear, inhibition and timidity are the worst enemies of the » 
aspiring singer and they must be overcome by the teacher if he is 
to succeed in developing the pupil’s voice. Stolidity comes under 
the same heading. A stolid pupil, or one who lacks temperamental 
freedom, must be “worked up”. 

It is impossible for anyone to sing a single tone of accept- 
able quality if he is not emotionally excited. This idea of emo- 
tional excitement or ‘feeling’, which must be created and held all 
the time one is singing, is of fundamental importance. Such 

iy 
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‘feeling’ should best be abstract, but where the pupil lacks tem- 
perament, definite emotions may be suggested to him and he may 
be instructed to endeavor to hold the idea of great joy, love, 
anger etc. while singing. 

Of course there can be no real life or feeling in a voice 
which lacks vibrato. This concept of holding emotion or excite- 
ment all the time one is singing may, and often does, help 
to engender the idea of the throb of the vibrato. 

The attainment of the proper degree of tonus of the muscu- 
lar system of the body has been shown to be of fundamental im- 
portance in the development of a proper technic. 

It is impossible for the pupil who is emotionally ‘dead’ to 
attain this condition. There is a definite connection between the 
creation of atmosphere—the holding of a state of emotional ex- 
citement—while singing and the attainment of the proper degree 
of tonus of the muscular system of the body. For this reason it 
is physiologically impossible for the pupil to sing even his tech- 
nical exercises properly if he fails to create emotion while phon- 
ating.. 

Thus it is essential that the singer should definitely “create 
atmosphere’ before he attacks a tone and hold this atmosphere 
all the time he is singing, irrespective of whether he is singing a 
song or a technical exercise. This act is a vital function in the 
proper production of the tone. The singer who believes that he 
can learn to sing mechanically, and who wishes to separate’ tech- 
nic and feeling, has no true understanding of the subject. The 
development of a proper technic is a psychological as well as a 
physical and physiological problem. 

It will, then, be at once apparent that the changing of the 
mental attitude of the pupil and the engendering of a concept of 
the vocal art which is psychologically correct is a problem with 
which the teacher, and the teacher alone, can deal. This is some- 
thing on which the pupil cannot work without the teacher’s aid. 
In view of the fact that this side of the subject is just as im- 
portant as is the purely physical side, practice, when away from 
the teacher, is, from this standpoint also, futile and probably 
injurious. Furthermore, it is most important, for this reason also, 
that the intervals between the lessons should not be too great lest 
the psychological development which has been gained at the 
lesson should be lost between lessons. 

Of course the above statements pertain only to technical 
development. On the musical side of the subject there is a very 
ereat deal of work to be done by the student away from the 
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teacher. Two lessons a week is about the minimum which should 
be taken if satisfactory progress is to be expected and the greater 
the number of lessons taken each week, the faster will be the 
pupil's advancement. 

In the early stages the musical forms, used in working on 
the technic, should be very simple, since the chief purpose of 
such exercises is to develop and co-ordinate the muscular system 
used for phonation and not merely to teach the pupil musical 
figures. This comes at a later stage. Some methods of teaching 
endorse the use of books of exercises. Under such a method, 
the pupil is given a new exercise to learn at each lesson. This 
is worse than futile, since all that he is doing is to practise vocal- 
izing, with all his technical faults, in order to sing little tunes. 
The outcome can only be to establish these faults more firmly 
than ever. No exercise has any innate technical value. In fact, 
since the inspiration of a song and the necessity for pronouncing 
words are lacking, such vocalizes are apt to be not only futile, 
but psychologically and technically harmful. 

Thus the exercises employed may be simple. The use of 
single tones is often beneficial in order to obtain certain adjust- 
ments, although the concept of singing groups of tones as a unit 
must be attained as soon as possible. For moving the voice up 
and down, major triads, groups of five notes of the major scale 
or the major scale itself may be used. Arpeggios or major tonic 
triads are easy to learn and may be utilized for moving the voice 
Over a range of an octave or more. For the establishment of the 
upper register—falsetto—and for the first attempts at co-ordina- 
ting it with the lower register, octave jumps may be used. The 
pronunciation of different vowels, and vowels in conjunction 
with consonants on one tone, may sometimes be resorted to when 
endeavoring to inculcate the idea of resonating the vowels 
pharyngeally. All the above musical forms are so easy that the 
pupil is able to concentrate upon the physical directions, pertain- 
ing to the technic, without having to worry about the tones he 
is singing. This is all that the exercises are useful for, until the 
training is so far advanced that the musical forms, ornaments of 
melody etc., can be taught without impairing the technic. Later 
in the training, these forms must be studied; thus the pupil must 
learn the minor scales, the chromatic scale, shakes, turns, trills, 
triads, intervals etc., but this must not be done until the technic 
is well advanced. 

It is a most unfortunate fact that many people merely train 
the voice, as it is, to do the best it can with the musical forms, 
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without attempting to really improve the physiological condi 
tions. They simply attempt to obtain the best possible quality 
with the muscular co-ordinations which are actually being used. 
This method of teaching may not hurt, and may indeed even 
help, a singer whose technic is naturally very fine, but in the 
vast majority of cases it is not only futile but most injurious. 

Of course, musical forms may be taught to a beginner, pro- 
vided that he does not sing but merely plays them upon the 
piano. It is an excellent plan for every vocal student to study 
the piano, since he should be able to play reasonably well. 
Furthermore, he can learn from his piano teacher all the facts 
about music without fatiguing his voice. When the singer can 
hear all the musical figures mentally, as he should be able to do 
if he has practised them on the piano, it is an easy matter for 
him to sing them when he has attained the necessary technical 
equipment. 

Technical exercises should be used over as wide a range as 
possible, so that the entire voice is exercised. For this reason 
the tonic major triad in fundamental position with the root 
doubled should be used from the outset, since scales are far 
harder to sing properly and the sweep of this broken chord 
is sufhcient to meet the requirements. 



CHAPTER XX 

GENERALLY ACCEPTED FALLACIES 

Throughout this book a number of the generally accepted 
tenets of vocal technic have been shown to be fallacious. Among 
these false concepts are the following: 

1. The idea that the breath should be consciously con- 
trolled by means of the respiratory muscles during the act of 
phonation. This fallacy has been so thoroughly dealt with in 
the preceding chapters that no more need be said about it here. 

2. The idea that the throat should be relaxed during the 
act of phonation. This has also been discussed at some length. 

The fact that the laryngeal pharynx should be held rigidly 
in a definite shape, determined by the vowel and fundamental be- 
ing resonated, has been definitely proven. To recapitulate some- 
what, it may be stated that the muscles of the neck should be 
relaxed so that there is no visible external sign of tension or 
strain. This must be very clearly understood, since tension of 
the neck muscles will affect those of the jaw, which therefore 
become tense and tend to constrict the throat. When this ten- 
sion on the muscles of the neck and jaw is great, the throat be- 
comes very constricted and thus held closed, which is the direct 
inverse from the proper tension which holds it rigidly open. 

On being told that the muscles of the throat should be 
tensed, many people will exclaim: “But that would produce a 
‘throaty tone.” This contention is, as has been shown, abso- 
lutely fallacious since the opposite is actually true. It is, in fact, 
the constricted throat which engenders this guality. Conscious 
ness of the throat because one has such a reflex control over. it 
that he can shape it properly for the resonating of the vowel and 
fundamental, is an essential of proper technic and much to be 
desired. Consciousness of the throat because it is distorted and 
constricted through interference of the muscles of the neck and 
jaw is a fatal fault. The direction to conceive the idea of holding 
the throat firm and forming the vowel ‘back’ in it will not en- 
gender ‘throatiness’, but the singer who endeavors to relax his 
throat and form the vowel forward in his mouth, or worse still, 

II5 
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“set his voice out of his throat” and “into his head” (or nose) 
will inevitably produce a ‘throaty’ tone. 

3. The idea of ‘placing’ the voice. This curious notion 
takes various forms. Some say that ‘/t’—-whatever ‘it’ may be— 
should be ‘placed’ in the head, in the mouth, against the hard 
palate, in the nasal cavity, etc. It has even been suggested that 
‘it’ should be ‘felt’ in the ‘masque’ or front of the face or nose 
and that the nostrils, the nasal cavity, the lips etc. are important 
resonators. ‘The quaint statement that the hard palate is the 
“sounding board” of the voice has also quite often been made. 

All such ideas are so unscientific that one would feel 
ashamed to mention them were it not for the fact that they are 
very often propounded by so-called ‘authorities’ upon the sub- 
ject of vocal technic. 

Of course the mere idea of ‘placing’ the voice anywhere is 
utterly fallacious and is immediate proof that its advocate is 
ignorant of what sound, resonance etc. mean physically. When 
a singer phonates, he sets the air in vibration and the sound 
emitted is not in the nature of a stream of moving air. ‘The 
vibrating air has nothing to do with the outgoing breath which 
has set the vocal cords into vibration. The breath from the 
lungs which has been used for this purpose has lost much of its 
energy when it has passed the vocal cords and travels very 
slowly, whereas sound is transmitted through the air at the rate 
of about eleven hundred feet a second. This transmission of 
sound has no connection with a draught or a moving stream of 
air. Thus the absurd idea that the voice is “‘vocalized breath” is 
without meaning. 

Now if there is nothing pertaining to the sound which 
moves other than the vibration of the air particles, there is ob- 
viously nothing which can be directed or placed. Thus the entire 
notion of “voice placement” is utterly without any basis in fact. 

The idea that the nose or the nasal cavity is the resonator 
of the voice is also totally erroneous, since the post nasal cavity 
is not only highly damped with loose folds of moist flesh, but 
also it is not an adjustable cavity. A fixed cavity can resonate 
at a fixed frequency or frequencies, but it cannot be an import- 
ant resonator of the voice, consisting as the latter does of vowel 
sounds and fundamentals which require innumerable and exact 
resonance adjustments, and inter-adjustments. 

When the idea of placing the voice is taken to mean fixed 
conditions such as getting ‘it’ into the head, nose etc., the as 
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sumption might be that fixed resonance conditions are desired, 
irrespective of the vowel and fundamental which are being re- 
sonated, and this is, of course, absurd. It is to be assumed that 
anyone who talks about “placing the voice” does not wish to be 
taken literally, since the literal interpretation of this notion would 
surely imply the amputation of the larynx and the grafting there- 
of onto the part designated. 

The idea that the upper tones are “head tones” is another 
form of the same fallacy and is, of course, equally erroneous, 
since it implies that the resonance column should become longer 
and larger for the higher tones. This is diametrically opposed 
to the laws of physics. Those who hold this false theory are, 
in some instances, quite specific in saying that the “voice should 
go higher and higher in the head” as the scale is ascended. It is 
the same fallacy in a more pronounced form. 

4. The fallacious idea that the man’s falsetto should never 
be used and is not a true part of the voice, and that a woman’s 
lower register or “chest voice’, as it is often designated, should 

either never be brought into play, or at any rate only be em- 
ployed for the lower tones (up to F on the bottom space of the 
staff). 3 

It is indeed difficult to understand these fallacies which are, 
in effect, contradictory, since the vocal organs of the two sexes 
are physiologically exactly similar. The larynx and pharynx of 
both male and female are structurally absolutely similar, except 
in as much as the male organs are larger, with the result that the 
average male voice has a natural pitch about one octave lower 
than the average female. It should surely be obvious that the 
technical conditions governing the use of the organs of the two 
sexes cannot vary. Two saxophones may be of vastly different 
sizes, and therefore have quite different natural pitches, but they 
function similarily and are played the same, irrespective of their 
size. The same thing applies to a violin and a viola. Of course, 
men speak in the lower register, while many women use the 
upper, and as a result of this, in most cases, the upper register 
of a man and the lower register of a woman are undeveloped. 
It is, however, quite transparent that it is the weak register of 
any voice which most needs development, irrespective of sex. 
It is also obvious that each register is of equal importance irre- 
spective of sex, so that, while no one would suggest that a man 

should use the falsetto, or a woman the lower register, only, it 
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is dificult for one to understand why the inverse contention is 
so widely held. 

Probably the true reason for this fallacy lies in the fact that 
the teacher who does not understand the science of vocal technic 
will be unable to co-ordinate or even to develop the registers 
properly. | 

Vocal development or progress should be apparent in this 
manner: the actual voice should seem to become a better and 
better “natural organ”. It may sound rather crude and rough for 
some time, but it should improve in the sense that the muscles 
of the larynx, pharynx, and thorax co-ordinate better and the 
entire vocal apparatus becomes healthier, while the range and 
power increase a very great deal and the natural quality and 
power of the actual voice begin to reveal themselves. At the 
same time, the intonation improves and the sense of strain, effort, 
constriction and interference are eliminated step by step. What 
may be called the ‘polishing’ of the voice is a process which 
must not be undertaken until the muscular developments and 
co-ordinations are practically complete. 

5. The almost universally accepted fallacy that the mouth 
should be the vowel forming cavity. This question has been so 
thoroughly dealt with and the falseness of the contention so 
clearly proven that no more need be said about it here. 

In the above enough has been said to indicate some of the 
more common ideas which are quite opposed to the actual facts 
which govern the laws of vocal technic.* 

Two statements made in the first edition of this book and 
in my paper The Science of Voice read before the Franklin 
Institute and published in the Journal of that Institute of April 
1931 have been widely commented upon in the press all over the 
United States and by music critics. They are based on certain 
generally accepted misconceptions about vocal technic. 

6. The fallacious idea that the range of the ordinary hu- 
man voice seldom exceeds two octaves. Many persons, including 
music critics, have been frankly sceptical about my statement to 
the effect that the average range of a properly trained voice 
should be at least three octaves. 

*’'The author established the fact that the pharyngeal cavities should act as the 

principal resonators of the voice in the year 1922. ‘This discovery was published in 

a paper read before the Physical Society in 1924 and later in an article published 
in the Scientific American under the heading “Scientific Tests for Good and Bad 
Singers” in the issue of December,. 1924. 

To the best of his belief this discovery was first propounded by the author. 
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The reason why practically all singers except the great ones 
have such limited ranges is that they have been trained by per- 
sons who are not qualified to teach vocal technic. Those who 
preach the “head voice” idea automatically eliminate many tones 
from the top of the voice. The “breath-control” fallacy has the 
same effect. The lack of understanding of what the function 
of the registers really is, eliminates a large area at both the top 
and the bottom of the voice. Voice “placement” is another 
prevalent cause for curtailment of the range. | 

True, the beginner can seldom cover more than two octaves 
and often even less. True also, after the usual sort of training 
the vocal student receives, the range is still further curtailed. 
Nevertheless, the process of training the voice should, when 
properly carried out, result in an enormous extension of the 
range. If the teaching does not have this effect, the teacher is 
incompetent. 

7. The idea that a great natural voice is an anatomical 
peculiarity—1.e., that it is due to certain peculiarities in the for- 
mation of the vocal organs. My statement that any perfectly 
used voice can be on a par with the greatest voices of the world 
in quality, range, control and carrying power, provided that 
there is no actual physical malformation or disease, has caused 
nationwide comment. | 

This fact has been so clearly indicated throughout the pages 
of this book that no more need be said about it here. ‘True, 
under the generally accepted methods of training voices the 
range is usually curtailed, the quality is likely to become worse 
—not better—the power is most unlikely to develop and the “nat- 
ural voice” at best remains the same (actually, in practice, it 
usually deteriorates). Proper methods of training so alter every 
phase of the technic that a complete transformation often occurs. 

8. The misguided notion that the vibrato and the tremolo 
are one and the same thing. Of course the tremolo is a lament- 

able fault and is always accompanied by a throaty technic and 

a poor quality. Without vibrato there is no real singing. The 
difference has been very clearly shown in this book. 



CHAPTER XXI 

MISCELLANEOUS FACTS AND FANCIES 

There is an amusing and much quoted legend of the old 
Italian school of singing which runs as follows: A young man 
who desired to become a great singer went to study with a fam- 
ous Maestro. He was fired with the highest ambitions and ready 
to work, if need be, for years in order that he might attain his 

goal. The Maestro heard him sing and agreed to train his voice. 
At the first lesson he gave him a single page of exercises and 
told him to learn them. As lesson succeeded lesson, the routine 
never changed and for five long, weary years this ambitious 
young man was never allowed to sing anything but this one page 
of exercises. (He must have had infinite patience even if his in- 
telligence was not equal to his ambition). In all this time he 
never sung a song, never changed from the monotonous routine 
of this single page of exercises. The story does not relate how 
long this would have continued, but one day he turned to the 
great Maestro and said: ““Master, when will I be ready to learn 
a song?” “My son’’, replied his teacher, “go forth and sing; you 
are the greatest artist in the world.” 

This absurd anecdote has been quoted time and again by 
the lazy and ignorant as an excuse for avoiding serious work. The 
easiest thing for a lazy teacher, who does not understand the laws 
of vocal technic, to do is to keep his pupils vocalizing exercises. 
He does not have to do the work necessary in order that they 
may learn music and interpretation, and they cannot tell whether 
they are learning anything or not, because they are never put to 
the test. Since the pupils of such a teacher never sing songs, 
they cannot perform for their friends, and therefore, they are 
never subjected to criticism. The catch phrase, “it will come; 
one day it will come suddenly”, is often resorted to in order to 
keep these unfortunates happy. This sort of thing seems very 
far fetched, but, unfortunately, a great many cases of vocal stud- 
ents who have been kept on exercises for six months, and even 
for a year or more, have been found. It need hardly be stated 
that the sole and only result of such teaching is the destruction 
of any true sense of singing the pupil may possess. All he ac- 

I20 
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complishes is the firmer establishment of his technical faults. Of 
course technical work is essential and the singing of exercises 
necessary, but the other side of the training of a voice—the mus- 
ical and interpretive side—is no less important. In fact, actual 
technical development is, in many ways, dependent upon the ~ 
ability to interpret songs. The greatest voice is absolutely 
worthless if its possessor cannot really sing. The art of singing 
does not consist of the mere ability to make pleasant sounds. 
What it does imply is the capacity for the proper interpretation 
of music. The correct use of the voice implies, fundamentally, 
the ability to sing phrases, to enunciate words properly and to 
express atmosphere and emotion. Mere exercises cannot develop * 
this ability. 

The pupil should work on technical exercises until a definite 
vocal improvement is apparent and this improvement should im- 
mediately be applied to the interpretation of songs. In other 
words, the student should be taught to wtilize each and every 
technical improvement. At each lesson, for the first one or two 
years, about half to three-quarters of the time should be devoted 
to technic and the remaining part to the interpretation of songs. 
Generally, for about twelve lessons or so, it may be necessary 
for the pupil to sing only exercises. In some cases, however, 
where the technic is very faulty or where the voice has been 
seriously abused, this period may have to be extended. These 
cases are, however, rather exceptional. 

In most cases the pupil’s technic in the singing of exercises 
is a little ahead of that which he can employ in the rendition of 
songs. This difference should, however, never be allowed to 
become too wide, otherwise the vocal development may cease to 
be reflected into the rendition of songs. Under such conditions 
his progress will virtually stop, and when he does sing a song, 
he may tend to impair his technical advancement. Later, as the 
technical conditions approach perfection, the time given to the 
singing of exercises may be diminished until, ultimately, a few 
minutes’ work for the mere “limbering up” of the voice is all that 
will be necessary. 

At first, during the period when the student is only singing 
exercises at the lessons, he should, as has already been stated, 
never practise at home. As soon as he starts studying songs, 
however, he will have to learn the words and music, and as the 
time given over to songs is increased, he will have to do more 
and more work, away from the teacher, on the musical and inter- 
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pretive side of the art. The amount of home work will increase 
as he advances in technical ability and musical knowledge. 
Nevertheless, there .is never any period in the study of voice 
when the pupil should practise technic away from the teacher. 
It may be definitely stated that the vocal student who is allowed 
to practise scales and exercises by the hour is not being properly © 
taught. He is merely wearing out his voice and impairing his 
technic. 

As has been stated, the first song should usually be given 
after the pupil has taken about twelve lessons, except in cases of 
extremely faulty technic or where the intonation is poor. How- 
ever, when false ideas have been firmly engendered by misguided 
teaching, this time may have to be considerably extended. In 
cases where the vocal apparatus has actually been impaired (such 
cases are, unfortunately, by no means rare) it may take many 
months of careful work before the pupil can be permitted to at- 
tempt to sing a song without running the risk of further injury 
to his vocal apparatus. 

There are only too many cases of lost voices, not only among 
second rate singers, but even among the apparently great artists. 
It may be definitely stated that nearly every instance is due to ac- 
tual abuse of the voice and such abuse is, 999 times out of 1000, 
due to bad teaching. Such cases may be alleviated, but they can- 
not be cured, by rest or by medical treatment alone. The cause 
of the trouble is faulty technic, and even if the voice appears to 
be restored after a period of rest and treatment by a throat 
specialist, such restoration will inevitably be lost when the patient 
resumes singing, unless his technic has been radically changed. In 
most cases mere rest will not help much, and in practically every 
instance, proper technical exercise is essential in order that the 
voice may be restored. Where nodules on the vocal cords 
have formed, a surgical operation is sometimes necessary. When — 
there is considerable inflammation and congestion of the vocal 
organs, a short period of rest is essential. Most cases of appar- 
ent loss of voice are due to faulty co-ordination of the laryngeal 
muscles, except, of course, where there is actual disease, when 
the case is one for the physician and not the vocal teacher. _ 

Many women use the upper register only. The inevitable 
result of this is that they strain the muscles which actuate this 
register. Probably the upper register is primarily actuated by 
the arytenoid muscles, which are relatively very small and deli- 
cate, and are therefore liable to strain if they are not braced and 
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aided by the crico-thyroid muscles, the probable actuators of the 
lower register. Under such circumstances, rest will not help 
matters at all, permanently, since the moment the singer resumes 
she will once more strain these delicate muscles and her condition 
will be worse than ever. If, however, she develops the relatively 
strong crico-thyroid muscles and co-ordinates them, after they 
have been developed, with the arytenoids, she will stop straining 
her voice and a permanent cure will be effected. Actually, as a 
result of this development, the voice will become infinitely better 
than ever before. Hence, in many cases where a woman loses 
her voice, the cure lies primarily in vigorous exercise of the lower 
register. Soft singing is decidedly the most injurious form of 
phonation in which she could indulge. Such work will merely 
accentuate the strain on the arytenoid muscles, and at the same 
time, distort and injure the larynx through the interference of 
the throat which will, under these conditions, be in a state of 
collapse and constriction. 

Mixed registration is another cause of loss of voice. Under 
proper technical conditions the upper register co-ordination of 
muscles—the arytenoids—should hold the tension of the vocal 
cords until they are fully loaded, at which point the lower regis- 
ter co-ordination—crico-thyroid—should come in and help, or 
brace, the upper. Mixed registration occurs when a singer who is 
‘throaty’ uses a little of the upper co-ordination and brings in the 
lower before the upper is doing its proper share in holding the 
tension of the cords. Such a technic is always ‘throaty’. Under 
these conditions the laryngeal pharynx, as well as the larynx, is 
strained and a combinaticn of laryngitis and pharyngitis is apt to 
result. The cure lies in definitely separating the registers, and 
then, and not till then, developing and co-ordinating them. Treat- 
ment for laryngitis and pharyngitis is, under these circumstances, 
of little permanent benefit, since the condition will tend to recur, 
in an even more pronounced form than ever, as soon as singing is 
resumed. As an actual fact nearly every singer who uses his (or 
her) voice badly i is liable to both these maladies and will find that 
he is usually “out of voice”. Such singers are apt to complain of 
constant colds and it is indeed a fact that faulty technic does 
so weaken the vocal parts that they are extremely subject to 
colds. When the voice is used properly the throat is strength- 
ened and the singer is far less subject to colds than is the 
average individual. 

When a woman singer comes to a teacher and complains 
that she has lost her voice or that she is suffering from laryngitis 
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or pharyngitis, he should examine her technic and find out 
whether she speaks and sings in the upper register only. He 
should next question her and ascertain whether she has done a 
lot of soft singing. He should then investigate the manner in 
which her registers co-ordinate, if there is any sense of registra- 
tion at all. If the voice is in a really serious condition, he should 
send her to a throat specialist and obtain a report upon the con- 
dition of her larynx, vocal cords etc. Most vocal ills can be cured, 
provided, of course, that there is no actual disease of the vocal ap- 
paratus, through the correction of the technical faults which have 
caused the trouble. 

Loss of voice with men is very often due to a lack of de- 
velopment of the falsetto. When a man sings a high tone with 
the lower register alone, he is inevitably distorting the proper 
laryngeal action and strain will result. When this abuse of the 
vocal apparatus has prevailed for some time, the voice will first 
become very ‘throaty’. Later, loss of voice is apt to ensue. A 
very ‘throaty’ singer is actually mechanically interfering with the 
free and proper action of the larynx, which is then definitely dis- 
torted, and nodule production may result. Rectification of this 
condition lies in the establishment and proper development of the 
falsetto—arytenoid muscles—and then the co-ordination of this 
register with the lower. High tones should not be sung until 
this development has been established. 

Many tenors use a ‘throaty’, mixed registration. In this 
case the cure is the same as with women under similar conditions. 

Almost any pronounced technical fault will ultimately re- 
sult in loss of voice. It is only too sad to observe how many 
of the great singers lose their voices at a relatively early age. 
This is, in practically every case, the result of bad training. 

Much has been written about vocal hygiene and anything 
which promotes health is of value to the singer, nevertheless 
there is no form of abstinence which will help the singer whose 
technic is faulty. If the technic is really good, moderate smok- 
ing, for instance, will not harm anyone in the least degree. Fuss 
ing about the voice is, as a matter of fact, very bad for the singer, 
since it will make him nervous and tense and will undermine his 
self-confidence—a most important asset. ‘The singer who is al- 
ways ‘saving’ his voice and refuses to speak above a whisper all 
day, when he has to sing in the evening, is utterly ridiculous. 
This coddling of his voice results in his actually abusing it every 
time he phonates. {Preservation of the voice lies, not in coddling 
and fussing, but in learning to use it properly. 
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Some time ago Vitaphone records were being made by two 
singers. One was a tenor, who sang magnificently, and the other 
a soprano who used her voice very poorly. While rehears 
ing with the orchestra, it was interesting to note that the tenor 
really sang all the time, while the soprano whispered and dropped 
an octave each time she had to sing a high tone. ‘The voice 
with the fine technic did not have to be ‘saved’ while the poorly 
used one had to be carefully guarded lest it should absolutely 
disappear. “This despite the fact that the tenor was fully old 
enough to be the father of the soprano." 

Now it is not intended that these remarks should mean that 
a singer can abuse his voice at will when it is properly used. Dur- 
ing rehearsal, which is very strenuous work, it is, indeed, often 
advisable for him to save his voice by singing an octave lower. 
It does mean, however, that coddling can do no manner of good, 
and that singing softly for long periods is extremely dangerous. 

The really serious singer should have a very extensive reper- 
toire, and should be able to sing every song which he has studied 
in perfect time and rhythm with proper musicianship and inter- 
pretation, word and note perfect. It is desirable for him to sing 
a composition in the language in which it is written, provided 
that he can really understand every word he is singing and pro- 
nounce the words properly without a false accent. If he is 
unable to do this it is far better for him to sing a good transla- 
tion in his native tongue, since there is nothing so absurd as a 
singer trying to form words which he can neither pronounce nor 
understand. Even if he has linguistic ability it is a good plan for 
him to learn the song in his own language first and then study 
the original text. There are actually very few persons who can 
really sing a foreign language properly without having resided, 
for a considerable time, in the country in which it is spoken, 
although there are a few striking exceptions to this rule. 

In the early stages, before the voice has been developed, the 
pupil should not be allowed to sing for too prolonged a period at 
one session. As the technic develops, this period may be ex- 
tended. Part of the skill of the teacher lies in properly gauging 
the length of the lesson which is proper for a given pupil. Some 
people imagine that it is bad for the beginner to sing high tones 
and that even the trained singer should ‘save’ his high tones. 
This is by no means the case, since, in reality, it is essential that 

* This paragraph was written about four years ago—today (1932) the tenor is 
still singing magnificently. The soprano sings no more! This tenor is probably 
the only pre-war singer who has really retained his voice-—he is the most vigorous 
living singer! \ Ay ae 
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the entire range of the voice should be exercised at each lesson. 
Of course it is risky for the beginner to “try out” his very high 
tones at home, but, under the guidance ot a capable teacher, 

they must be found and used. 
When a singer is very talented and has a naturally fine tech- 

nic, he will sometimes be able to sing apparently extremely well 
for some years in spite of even the most ignorant teaching. He 
may have been taught to ‘place’ his voice and ‘control’ his breath, 
and his technical equipment may appear to have been but little 
impaired. Such a singer may make the most unscientific and even 
childish statements about vocal technic, which he may really be- 
lieve to be true. This is one reason why so many foolish mis- 
statements about the voice have been made by some of the 
greatest artists. | 

Many of the really great singers have lost their voices 
at an age when they should have been in their prime. This 
is not hard to understand since, if a very talented pupil studies 
with a poor teacher, his natural sense of technic will not permit 
him to really follow evidently wrong directions. However, if, 
at some period in his career, he finds himself out of voice, he has 
only the directions of his teacher to fall back upon. There may 
have been some slight technical fault which had little effect at 
first, but later the repeated slight abuse of his voice was certain - 
to tell. It is at this point in the career of even the greatest artist 
that the crucial moment arrives. If he has been taught such dan- 
gerous fallacies as “breath-control’”’, “head resonance’, “voice 
placement”, “head tones”, or any such physiological absurdity as 
a direction to move the soft palate, or if he has been told to “get 
his voice out of his throat” and “relax his throat”, he will have 
but a broken reed to lean upon in the moment of his need, with 
the inevitable result that his voice will rapidly deteriorate. From 
these facts it will readily be seen that no teacher can be adjudged 
as competent because he has pupils who sing even marvelously 
well. Indeed, if such pupils markedly deteriorate before the age of 
about sixty, the teacher is, in all probability, to be condemned. 

The properly trained voice will last until the singer has 
started to really fail physically. It should be one of the last, and 
not one of the first, faculties to deteriorate. 

One of the reasons why so few people understand the laws 
which govern vocal technic is that it seldom occurs to singers, 

musicians or vocal teachers to associate these laws with the pure 
sciences—acoustics and physiology. It is really extraordinary 
how few singers or, indeed, teachers properly understand the 
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fundamental laws of physics. For this reason many people are 
always trying to discover some trick or secret whereby the per- 
fect voice may be attained. This is well paralleled by the search 
of the alchemist of old for the philosopher’s stone. His search © 
was, of course, fruitless, whereas today it does seem possible that 
the transmutation of the baser metals may be accomplished by 
the application of known laws of physics to this problem. Actu- 
ally it is absolutely possible for the competent teacher to “make a 
voice” by the application of the laws of vocal technic which are 
based, not upon some wonderful and mystic secret, but upon the 
known and well understood laws of physics and physiology. 

A few years ago relatively little was properly understood 
about the science of sound, but the most wonderful progress has 
been made recently by physicists, who have been working up- 
on the problems of the telephone, the victrola, the radio and 
last, and perhaps most advanced of all, the “Public Address Sys- 
tem” of the Bell Telephone Laboratories and the talking moving 
pictures. It is not surprising, then, that our knowledge of the laws 
governing the technic of singing has also advanced and that it is 
possible to accomplish today what was utterly impossible for, say, 
the teacher of the old Italian school of “bel canto”. In those days 
the first requirement of the singer was supposed to be ‘voice’; to- 
day, as has been shown, this is by no means true. 

Not only are meaningless terms used with regard to the 
voice as, for example, “placing the voice’, “controlling the 
breath”, “head tones”, “head register” etc., but scientific terms 
which have a real meaning are, only too often, misused. One of 
the most abused terms in the entire vernacular is the word 
resonance. Books on singing have been found in which the “res- 
onant bones” and “‘resonant surfaces” are referred to, and if one 
asks a singer to state what resonance is, he will usually have a 
ready answer to the effect that it is what “makes the voice sound 
full” or “carry” or “ring” or “resound”. The reader who studies 
Section III of this book will readily see how ignorant is this loose 
idea of what this term means. 

Another view which seems to be quite widely held is that 
a feeling of vibration indicates resonance. Vibration may be 
felt in many parts of the head or even body, especially if such 
parts are in a state of tension, during the act of phonation. It 
is, indeed, a fact that some sound is transmitted, not only 
through the mouth, but also through the bones of the head, from 
the chest, and probably from the entire bony structure of the 
body, but this transmission is in no sense a phenomenon of reson- 
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ance. Furthermore, such transmission of sound is not under the 
direct control of the singer, except in as much as a state of false 
tension in a specific part will tend to make that member act as 
a more efficient transmitter of sound, which is always undesirable. 

For many years there was a notion current in England that 
the hard palate acted as a “sounding board’’—this irrespective of 
the fact that the vocal cords are in no manner attached to, or 
in intimate contact with, the hard palate.. 

In closing this chapter, I will indicate about the average 
ranges over which the different types of voices should extend 
when they are properly produced: 

Ex.o1 

Coloratura Sop. Soprano Dramatic Sop. 
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Contralto Tenor Baritone Bass 



CHAPTER XXII 

THE SPEAKING VOICE 

There are four chief points of difference between the sing- 
ing and the speaking voice: (1) the phonated sound—vowel— 
can be far more prolonged in singing than in speech; (2) there 
should be no vibrato in the speaking voice; (3) the consonants 
are not as strongly articulated in speech as in singing; (4) the 
pitch should practically never be changed on one vowel in 
speech. 

Otherwise there is virtually no difference between the laws 
which govern the speaking and the singing voice. 

The requirements for the properly used speaking voice are: 
(1) good quality; (2) an extensive range; (3) power; (4) a properly 
produced soft tone which will carry; (5) a properly produced whisper; 
(6) perfect vowel formation—pharyngeal; (7) clean-cut, clear articula- 
tion; (8) smoothness and a proper legato; (9) speed with perfect enun- 
ciation; (10) wide range of intensity; (11) wide range of color; (12) the 
ability to use the voice as vigorously as may be desired for a considerable 
length of time without fatiguing it or becoming hoarse; (13) correct 
natural pitch; (14) correct natural quality; (15) correct natural power. 

From the natural pitch, quality and power of a given voice, 
all modifications of pitch, color and intensity are made. 

Now it will be perfectly clear to anyone who has read thus 
far that all these requirements depend upon the same factors as 
do those for the properly used singing voice: the correct de- 
velopment and co-ordination of the muscles of the thorax, larynx 
and the pharynx. Thus in speech, as in singing, the pharyngeal 
cavities should act as the principal resonators of the voice and 
must be properly shaped for the vowel and fundamental, and the 
muscles of the larynx should be developed and co-ordinated. The 
registration should be perfect. This, of course, depends upon 
the separate development of the registers until the muscles which 
govern them are fully trained, when they can be co-ordinated— 
not mixed. 

The muscles of the larynx and pharynx must be exercised 
vigorously if they are to be properly developed. This can only 
be done through singing, in view of the fact that speech is a 
relatively mild form of phonation. 

129 
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Since there is no musical side to the training of the speaking 
voice, the process is, from this viewpoint, shorter and much 
easier than is that of the singing voice. 

Of course, the possession of a good ear is a great asset. 
When the pupil is absolutely tone-deaf nothing can be done, 
since he has no point of contact with the teacher. Neverthe 
less, a good ear is not as essential for the student of the speak- 
ing voice as it is for the one who is learning to sing. Quite re- 
markable results have, indeed, been attained with speaking voice 
pupils who had a very poor sense of pitch. 

Most people use only one register in speech, so that the 
unused register will, when found, be extremely weak. One of 
the immediate results of this is that the normal pitch of most 
voices is displaced. 

Many women use the upper register only, although actresses 
usually employ an unco-ordinated or mixed lower register. The 
reason for this is that it is essential for them to make their voices 
carry in an auditorium. Moreover, they must have power and 
dramatic force. Obviously, when the upper register alone is 
used, the voice has neither carrying power nor dramatic force. 

The use of the upper register alone produces a quality which 
is apt to be rather smooth and pleasant, while the unco-ordinated 
lower register is characterized by a loud, rather coarse quality. 

The use of the pure lower register alone usually results in a 
natural pitch which is too low, although the vowel formation is 
apt to be fairly well back, even if the quality is rather thick. This 
technic, despite the fact that the quality is poor, is theoretically 
better than is the use of the unco-ordinated upper register, since 
the employment of the strong muscles which govern the lower 
register—the crico-thyroids—saves the larynx from injury and 
the better vowel formation does not tend to strain the pharyn- 
geal muscles. Actually this condition is very rare, since a lack 
of the upper register usually produces mixed registration. There- 
fore, in practice, it will be found that most faulty voices are 
pitched too high, since mixed registration usually raises the na- 
tural pitch of the voice. 

The use of the uncoordinated upper register is practically 
always accompanied by a mouth vowel formation, so that, de- 
spite the fact that the quality is relatively smooth and pleasant, 
the actual technical conditions are very bad indeed, since both 
laryngeal and pharyngeal muscles are subjected to serious strain. 
When a woman uses this type of technic, and tries to make her 
voice carry in an auditorium, the result is usually quite disastrous. 
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For this reason it is not unusual for one to find an actress who 
has played ingénue roles for some years, in the lamentable condi 
tion of having virtually lost her voice. ‘This is particularly un- 
fortunate in view of the fact that she is, as a general rule, only 
able to play such roles while she is young, and as she becomes 
older it is necessary for her to graduate to heavier roles which 
call for dramatic force and vocal power. ‘This is just the time 
when she is losing or has lost her voice. This technic is, of 
course, quite worthless for dramatic roles. The excessive em- 
ployment of the upper register muscles will, ultimately, make her 
voice chronically husky and hoarse, so that it will sound as if she 
is always suffering from a cold. The so-called “cigarette voice” 
is often due to tliis type of abuse of the laryngeal muscles and 
not really to an over-indulgence in cigarettes. 

Fortunately this condition is quite easily remedied by a com- 
petent teacher if taken in time, or in other words, provided that 
no actual physical injury, such as the development of nodules on 
the vocal cords, has resulted. ‘The huskiness etc. will become 
apparent long before serious damage to the vocal apparatus has 
occurred, so that the voice-user will have ample warning of her 
danger. The cure lies, of course, in the development of the 
lower register which must first be found and isolated. When 
this has been done she is out of danger, although she may, at 
first, only be able to employ a few low tones with surety. The 
voice may then be fully trained and the upper register first puri- 
fied then developed and then, and not till then, co-ordinated. A 
dozen lessons have, in certain cases, been found to be sufficient 
for the lower register to be established for a few tones, so that 
voices which were in a really very bad condition have been 
brought out of danger in two or three weeks. Of course, if the 
work is not continued, a relapse to the old methods will in- 
evitably result. All that is implied here is that the danger 
point may be passed very rapidly. 

The most prevalent faults of male voices are somewhat dif- 
ferent, since no man uses the falsetto for speech. These faults 
take the form of some type of ‘throatiness’, and when the voice 
is pitched very high—a not uncommon case—of mixed registra- 
tion. In other words, the chief faults found with men’s voices 
are faulty resonance conditions and improper co-ordination and 
development of the laryngeal muscles. The result of these faults 
is that the timbre, power and carrying quality of the voice are 
poor and also the natural pitch is seriously displaced. At first 
flush one would imagine that when the upper register—fal- 
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setto—is undeveloped and unco-ordinated, the natural pitch 
would be too low. Actually this is seldom the case. When the 
upper register is undeveloped, mixed registration is apt to occur 
and this condition produces a natural pitch which is too high. 
In addition to this, the constricted pharyngeal cavity, which is 
the direct cause of a ‘throaty’ quality, will tend to produce a 
higher than normal pitch. Thus, the general result of both 
faults will be for the natural pitch of the voice to be too 
high. This applies particularly to basses and baritones whose 
voices are sometimes so displaced as to be pitched a whole octave 
or more too high. Of course, there is no absolute rule as to 
whether the natural pitch of a voice has been lowered or raised 
as the result of certain technical faults and many variations are 
found in practice. Nevertheless, generally, the net result of 
technical faults, is to raise the natural pitch. However, proper 
training will, in every case, ultimately disclose the natural calibre 
and pitch of any given voice. Sometimes, however, it is quite 
impossible for anyone to tell whether a voice is a tenor, baritone 
or even bass, until quite a lot of work has been done. 

Despite the fact that the discovery of the natural pitch of 
a given voice depends upon its proper training, each technical 
improvement is marked by a nearer and nearer approximation to 
this pitch. 

Now, just as in the case of the singing voice, when there 
is no definite differentiation between the two registers, there is 
apt to be mixed registration so that no pure register is ever actu- 
ally used. This is especially true in the case of a man whose 
falsetto is undefined. Thus, the isolation and development of 
the falsetto will enable him to produce a pure lower-register tone 
for the first time. This is another reason why a man’s voice gen- 
erally drops in pitch during the process of training. 

The usual procedure in the training of a man’s speaking 
voice is first to isolate and develop the falsetto and then to work 
out the low tones. This is not, however, an absolutely general 
law, since, when the voice is a naturally high one, the low tones 
should not be over-taxed. A true tenor is, however, far rarer 
than one would suppose, in view of the fact that so many men 
who seem to have tenor voices are, actually, merely ‘throaty’ 
baritones. Indeed most baritone voices sound like tenors when 
they are very ‘throaty’. 

There is a very curious belief, even among stage folk, that 
a high-pitched speaking voice carries better and sounds younger 
than does a low-pitched one. This is by no means true, since 
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while it is quite obvious that it is the natural pitch of any given 
voice which carries best and sounds freshest and youngest, the 
lower and more sonorous a voice is, the better will it carry. It 
is a very interesting fact that, in speech, the very low pitched 
tones seem to carry peculiarly well. Thus, when an actor, or 
for that matter an actress, uses extremely low pitches, the words 
are very clearly heard and understood by the audience. Tones 
which are too low pitched to be of any value in the singing 
voice carry beautifully in the speaking voice. A possible ex- 
planation of this fact may be that the fundamental and the vowel 
frequencies are more widely separated when the pitch is low and 
therefore the vowel is more clearly defined. Another explana- 
tion of this phenomenon may be that the low tones are usually 
produced with far less effort than are the higher ones, unless the 
technic is exceptionally fine. Therefore, the muscles which tend 
to interfere with the proper adjustment of the pharynx do not 
become so tensed and the possibility of proper adjustment of the 
resonance cavities is increased. Whatever the true explanation 
may be, the fact remains that relatively very low tones carry 
wonderfully well in an auditorium, while quite loud, high ones, 
when they are not really well produced, are indistinct and do not 
even sound loud. 

It is quite evident, then, that in the training of the speak- 
ing voice the development of the low tones takes on an import- 
ance which it does not possess, to nearly the same degree, in the 
training of the singing voice. This, however, does not mean that 
the speaking-voice pupil should be made to work excessively on 
the lower tones of his voice, since the proper working out of 
these tones depends upon development of the entire vocal ap- 
paratus and especially upon the isolation and development of 
the falsetto. © 

In working on the speaking, as well as on the singing voice, 
there are three unknown factors which are only revealed when 
the training has advanced to quite a high stage. These factors 
are: the natural pitch, power, and quality. Under no circum- 
stances should the teacher attempt to form any fixed opinion 
with regard to any of these factors until proper training has re- 
vealed them. By the natural pitch of the voice is meant the 
middle pitch from which it rises and falls. By the natural power 
is meant the intensity—mf—from which the loudness is in- 
creased and diminished. By the natural quality is meant the 
timbre from which color modifications are made. The better the 
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voice the wider the range of pitch, intensity and color variation 
at the disposal of the artist. 

When the resonance conditions are faulty, the quality will 
be poor and unnatural, but the resultant sound may haye one 
of many faults. Along general lines it will be either thick or ‘white’. 
Thus, a mouth vowel formation will result in either a partially 
constricted and closed, or in a highly constricted and even more 
closed throat. The resultant quality will be either ‘throaty’, 
‘thick-throaty’, ‘nasal-throaty’, “white-nasal’, ‘white’, ‘screamy’, 
‘shouty’ etc. The so-called English accent is merely a type of 
‘whiteness’ or ‘throatiness’, while the American nasality is an- 
other form of ‘throatiness—‘thick-nasal’. Both are technically 
wrong, but the faults, which lie in the different faulty arrange- 
ments of the resonance cavities, are dissimilar. All the various 
faults of phonation are associated with some type of ‘throatiness’. 

Occasionally men who possess naturally high pitched voices 
endeavor to force the general pitch down and assume a false, 
thick quality. This is injurious since it tends to constrict the 
throat and produce a mouth vowel formation. At the same. 
time, a more or less fixed distortion of all the vowel sounds is 
produced. This leads to a most important principle which bears 
equally upon the technic of both the speaking and the singing 
voice: quality should never be ‘made’. As has already been 
shown, the tone consists, to all intents and purposes, of the 
vowel and the fundamental only. Thus, when quality is ‘made’, 
a fixed distortion is imposed upon the proper vowel frequencies 
which can, then, never be pure. The perfect tone consists of 
a properly resonated fundamental and a perfectly pure vowel. 
Any attempt to add “a beautiful quality” to these two factors 
merely produces a thick, distorted tone. Absolute spontaneity 
is psychologically one of the first essentials of proper technic. In 
brief, quality of voice is something quite definite and implies 
perfect resonance adjustment; it is not some strange and inex- 
plicable, physical characteristic of a certain vocal organ. 



CHAPTER XXIII 

SPECIAL EFFECTS OF SPEAKING VOICE 

There is an interesting device for giving the impression of 
a very telling whisper, which may be used on the stage. This 
consists in producing the softest possible sound which can be 
phonated with the vocal cords brought just near enough to- 
gether in order that they may start to vibrate and initiate tone. 
The actual sound produced is not really a true whisper, since 
the vocal cords are brought into play. The resonance cavities 
must, of course, be properly shaped and the breath, which bows 
the cords into action, will escape very rapidly. This last point 
is vital in the proper production of this effect, since, if these con- 
ditions are not fulfilled, the resultant sound will be thin, ‘throaty 
and inaudible. This effect is called a “stage-whisper’. The true 
whisper is not a phonated sound. 

In singing there are six ways in which the meaning of the 
text may be brought out: by means of variations of the pitch, 
imtensity, color, accent, tempo, and tune. The same thing 
applies to the speaking voice. 

Variations of intensity and color, which are accomplished 
in exactly the same manner in both speech and singing, depend 
upon the same factors in the text—the ideas and emotions which 
are to be expressed. The question of pitch variations in speech 
must, however, be dealt with in some detail. - 

As has been stated, the properly produced human voice has 
the characteristic of becoming louder at normal intensity as the 
pitch rises. From this fact a general law may at once be de- 
duced: the pitch of the voice should rise as the emotion or em- 
phasis rises and vice versa. An exception to this rule is the use 
of very low, deep, full tones for deep emotions such as love, pas- 
sion, intense grief etc. 

A public speaker, or actor, should always centre his voice 
around the normal pitch and allow it to rise and fall as the emo- 
tion rises and falls. In this way he will be using about his normal 
pitch and intensity all the time, except when he is making some 
special effect. This is one of the most important factors in the 
attainment of the goal of every actor—the ability to sound na- 
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tural. It will, then, be clear that anyone who uses his voice 
properly must allow the pitch to centre around his normal pitch, 
making only relatively narrow pitch changes, as long as the emo- 
tion or emphasis does not become very great. Of course, when 
deep emotions etc., have to be conveyed, the sweep of the voice 
—the ‘tune’—should cover a very extensive range. If the actor’s 
vocal technic is good, the surge of a great emotion will tone up 
his body and allow him to produce a perfectly free high tone 
without any special conscious effort. Thus, the voice will never 
be subjected to strain. It is evident that all color changes are 
superimposed upon these variations of pitch. 

The enunciation of quiet or normal phrases at a pitch that 
is definitely higher than the normal pitch is one of the most 
dangerous faults a voice-user can have. This is, unfortunately, 
only too common a fault with actors, who are, under such con- 
ditions, not only straining their voices, but also producing an 
effect which is both unnatural and indistinct as regards enuncia- 
tion. For quiet effects either the normal pitch or very low pitches 
should be used. Really big dramatic effects on high tones should 
never be attempted unless the technic is very good. 

For certain very exceptional effects high soft tones are used. 
It is, however, absolutely essential that these should be produced 
properly lest the result should be not only dangerous, but also 
merely trivial. The technical conditions for the production of 
such effects are just the same as in singing and their occurrence 
is about as rare in speech as it is in singing. When these effects 
are made very sparingly and at just the right moments, the result 
1s MOst impressive. 

Loud, bright, low tones are sometimes used in order to pro- 
duce a harsh, angry color, but this effect, while it is very striking 
when used with discretion, will merely give the impression of an 
ugly quality if employed to excess. 

The phrase, and not the single note, or even the musical 
figure, is the unit in music. The singer who sings note by note 
conveys absolutely no musical meaning or sense whatever. No 
one is an artist who does not “think in musical phrases”. Exactly 
the same thing applies to the speaker or actor. The sentence 
and not the word is the unit in speech. ‘This is probably the 
most important single factor in regard to the reading of lines. The 
entire sentence must be spoken in one broad sweep of continuous - 
tone, the important words and phrases being emphasized and 
brought out by means of pitch changes and accents, just as in 
singing the emphasis is made by the use of effect notes and ac 
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cents. Although the possibility of sustaining a tone is far 
more limited in speech than in singing, this factor is always pres 
ent in some degree. The singer who picks out a high note, and 
holds it without reference to the phrase, entirely destroys the 
musical and artistic effect. In just the same way, if, in speech, 
certain words are picked out or isolated from the phrase, the 
effect is merely one of ranting. 

When studying a role the words should be memorized and 
then read sentence by sentence, each phrase being considered as 
a unit. The rise and fall of the voice and the accent will give 
the necessary stress to the important words and phrases and con- 
vey the proper meaning. In order to determine the points of 
emphasis, each word of importance in the sentence should be 
determined and then the number of such words should be re- 
duced to the irreducible minimum. Usually the subject, predic- 
ate and object or attribute of a sentence are the words of para- 
mount importance which must be accented. When one or more 
of these has been brought out in the preceding sentence, its 
emphasis should be omitted or at any rate greatly reduced. Of 
course, this rule is by no means arbitrary, since even adjectives 
may sometimes be of first importance. However any detailed 
discussion of this question would require the citation of a great 
number of quotations and would take up too much space for a 
work of this type. ; 

With reference to the words of lesser importance, the rule 
is simple and very definite: they should not be over-emphasized. 
Many actors tend to over-emphasize unimportant words such 
as articles, conjunctions etc., with the idea that each and every 
word should be clearly understood. In effect the only result 
of any attempt to do this is that the important words, which 
should be brought out, lose their emphasis, and all mean- 
ing and expression are lost. Although the articulation should 
be extremely neat, clear, vigorous and clean-cut, it is far better 
to under- than to over-pronounce all words of lesser importance. 
The law would better be stated: Each and every word should 
not be brought out in speech—only the important words should 
be stressed. 

As a general rule all color effects are made over the sentence, 
although there are some special cases where a single word has 
to be given a very special inflection. In order to determine the 
proper color effects, the role or poem must be considered as a 
whole. Then the true meaning of each sentence must be con- 
sidered, so that every nuance may be brought out and no point 
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of value lost. All special effects should be definitely determined, 
and very deliberately made. Sometimes a great deal of practice 
is required in order that all colcr effects and special touches may 
be properly made and produced in a technically correct manner. 

When this has been done, the actor or reader must deter- 
mine each point at which he should pause and take a breath. 
These places are determined by the import of the text. It 1s 
especially important that these stopping places should be pre- 
determined, since one of the most vital components of the proper 
delivery of lines is the ability to carry the tone of the voice with- 
out any break between these places. The continuity of sound 
should not be broken in speech, while in singing vowels and 
consonants should NOT be elided. Many people break the 
‘flow’ of their voices in speech with the consonants, others may 
break it with new ‘attacks’ for each word even if it starts with 
a vowel. 

Ail consonants must be articulated with the greatest possi 
ble rapidity, and it is this rapidity which allows the tone to re- 
main unbroken. Another point of primary importance in this 
connection is that each consonant must be attached to the 
following vowel sound and not to the vowel which precedes 
it. This also applies to the final consonant of each word until 
the pause or breathing place is reached. | 

This question of the ‘flow of tone in the speaking voice is 
of extraordinary importance today in view of the ever-increasing 
popularity of the talking movies. No voice which is broken up 
can sound even passably beautiful, and furthermore the sense of 
power and command is lost. 

The actors of today, while far better actors, and in many 
ways far more artistic than most of those of the past generation, 
are apt to err in this direction. In an endeavor to avoid ‘ham- 
miness’ they are apt to break up the flow of tone, and for this 
reason their voices not only lack beauty of tone and sweep, but 
also the sense of power is lost and they are, only too often, in’ 
audible. This sense of continuous tone does not tend to make 
the actor sound old fashioned or “hammy’ provided that he does 
not sustain consonants, mouth his words or change pitch on 
one vowel. 

When the tone or phonation of the speaking voice is con- 
tinuous, the sound pulses can build up in the ear of the hearer, 
but when the tone is broken up, this building-up process is al- 
ways being stopped and re-started. Since this process takes an 
appreciable fraction of a second, the result is that the sense of 
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power and command is lost, unless the production of tone 1s 
continuous. 

Thus, in reading a series of words, where there is no break 
for breath or dramatic emphasis, the tone must be absolutely con- 
tinuous, and smoothly elided, and the pitch must rise and fall in 
a definitely predetermined ‘tune’. This ‘tune’, as has already been 
stated, is dependent upon the meaning of the text, the high tones 
being used for the words of special importance. 

Of course this ability to utter a series of words, without 
breaking the continuity of the tone, presupposes a pharyngeal 
vowel formation, since it is absolutely impossible for anyone to 
accomplish this effect properly if he resonates the vowel sounds 
with his mouth cavity. 

When the tone is broken up the articulation is apt to be 
slovenly, but where the attempt is made to articulate the con- 
sonants vigorously, the effect is explosive, harsh, and in a sense, 
guttural. In the reproduction of the voice for the talking movies 
this over-emphasis of the consonants produces a most unpleasant, 
harsh and distorted sound. On the other hand, when the tone 
is not continuous and the consonants are not over-emphasized, 
the diction is blurred and indistinct. It is only when a ‘solid’ flow 
of tone is produced that the consonants can be vigorously articu- 
lated without explosive effect and distortion. 

Before closing this chapter, one last effect—the scream— 
may be discussed. The scream is merely a very high tone pro- 
duced in the pure upper register with a very white quality. It is, 
of course, resonated with the throat only. It is possible for any- 
one to scream, provided that he or she has an upper register, and 
this is true even when this register is undeveloped, since the 
highest tones will always have power. Naturally, anyone who 
does not possess any upper register cannot scream properly and 
any attempt to do so is injurious. 



CHAPTER XXIV 

COMMON FAULTS OF THE SPEAKING VOICE 

The art of acting has advanced to an enormous degree in 
recent years. This improvement has been due to the increased 
sense of realism and naturalness on the part of the actors and 
directors of the present generation. Probably the most important | 
factor in the attainment of this end is the possession of a speaking 
voice which sounds absolutely natural and unaffected and which, 
at the same time, carries properly. 

In the old days the aim and object of many actors was to 
make mellow tones. They would, therefore, roll their voices, hum, 
and “vocalize’ with this end in view. Of course all that they 
really succeeded in doing was to give the impression of extreme 
affectation and artificiality, while the force and import of the 
lines were quite lost. The audience merely got the impression of 
more or less inarticulate ‘singing’. This ‘singing’ effect was due 
to the fact that many of the vowels were unduly prolonged, the 
pitch was often changed on a single vowel (an unforgivable 
offense) and certain consonants such as m and nm and even, 
in some cases, | were sustained and phonated on the added 
‘hum’ vowel. 

The question of consonants has been rather lightly touched 
upon up to this point, despite the fact that it is a most import- 
ant one. The reason for this is that the production of a conson- 
ant is not a phenomenon of phonation. All consonants have 
this characteristic in common: they cannot be phonated and 
the characteristic pitch of each one is fixed. During the sound- 
ing of a’consonant the vocal cords are not brought into action, 
and all that happens is that an interruption of the outgoing 
breath is made with the tongue, lips etc. 

When the vowel is resonated in the mouth, the movement 
necessary 1n order to articulate is relatively very large, since the 
mouth must be moved from the fixed vowel position into the con- 
sonant position before the consonant can be formed. The un- 
avoidable confusion of this double action will inevitably destr-y 
all clearness of articulation. When, however, the vowel forma- 
tion is pharyngeal the mouth is not set, and is therefore free 
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for articulation. Thus the consonants can be simply, vigorously 
and neatly formed with the minimum possible movement. 

During the act of phonation the lips should be opened and 
they should virtually never move at all whatever the vowel be- 
ing resonated may be. This means that they are free to articu- 
late without having to change position from the shape which 
they would have assumed if they were functioning with the 
mouth in the formation of the vowel. When the technic is 
really good, no lateral movement of the lips need ever be 
made by the speaker or singer. 

The undue sustaining of the consonants m, nu, or | 
is the result of the improper prolongation of the unwritten 
vowel which might be termed a ‘hum’ and which is necessary 
for the formation of these consonants. The consonant should 
be instantaneous and the hum-vowel should always be absolutely 
as short as possible. 

The habit of keeping the lips open and never spreading; 
them for any vowel, strengthens them and allows the voice-user 
to articulate cleanly, neatly and vigorously without the addition 
or prolongation of an extra unwritten vowel. Neat, clean-cut 
consonants are one of the most important factors in making the 
words understandable both in speech and in song. “Sung’ con- 
sonants not only never help audibility in the slightest degree, but 
actually blur it. The smaller the movement of the tongue or 
lips for the formation of the consonant, the clearer will be the 
articulation, provided that such movement is made rapidly and 
vigorously. 

When the tempo is slow and the phrase has to be drawn 
out, certain vowels must be prolonged. Thus in the case of the 
double vowel 7, which is ah-+ee, it is the first vowel which 
must be sustained and the second must be phonated as rap- 
idly as possible. ‘This law applies to both speech and song. 
The sustaining of the weak part of a compound vowel is rather 
a common fault which should always be most carefully avoided. 

Another rather common fault is the compounding of a 
simple vowel. For instance, the vowel oo as in you, blue, 
true, too etc. is not ee--oo, but purely oo. When this fault 
occurs, a mouth vowel formation will usually result. A great 
deal might be said upon this subject, but, in order to bring it 
home properly, illustration is necessary. 

There is one very curious fault of diction in this country 
which is rather hard to account for since it is not the result of 
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any technical difhculty. The fault referred to is the careful 
rolling of 7’s which should be silent. Perhaps this is the result 
of an attempt to eliminate or correct the guttural sound which 
people from the Middle West are apt to make for the vowel 
sound occurring in such words as her, girl, there, for, far, 
bird, fear, near, care, father, mere, fair, fear, poor, were, 
more, law, clear etc. ‘The list is very extensive. In all these 
words the y should not be rolled and the guttural should never 
be heard. There is no case in the English language in which an 
r at the end of a word is rolled, and while there are, of course, 
guttural consonants such as k, g etc., r does not come 
under this heading. The rolling of a silent r is a more inex- 
cusable fault than is the production of the guttural sound, which 
is at any rate natural, whereas the rolled r is equally a fault 
and is, at the same time, a form of affectation. Pharyngeal forma- 
tion of the vowel sounds makes it an easy matter for the singer or 
speaker to eliminate this guttural sound which is, after all, merely 
a form of throatiness. 

Another vowel which seems to present a great deal of difh- 
culty in this country, is the o as in hot. This vowel is often 
made to sound just like the a (ah) in father. Despite the fact 
that this vowel can only be correct when formed pharyngeally, 
technical development will not necessarily help, since ah can 
also be resonated pharyngeally. This is therefore a case. where 
illustration is essential. | 

The double vowel’ ee+oo as in new, dew, sue etc. 
is often mispronounced. ‘This is a double vowel, the second 
part of which must be accented and held where desired. The 
ee must always be as short as possible, but it may never be 
omitted. The correction of mispronunciations of this double 
vowel demands illustration. : 

Another vowel which cannot be formed in the mouth with- 
out distortion is 6 as in low,-go, slow, row etc. For this 
reason it is very often mispronounced and presents considerable 
difficulty to anyone whose technic is incorrect. It is, of course, a 
compound vowel—oh+oo—the first part of which may be 

~ sustained, while the oo must be pronounced as rapidly as pos- 
sible. Distortion of this vowel may take several forms: it may be 
pronounced with a ‘twang’, the second part may be sustained, 
or the attempt may be made to form both vowels oh and oo 
simultaneously. This is of course a physical impossibility, since 
a resonance cavity cannot be shaped in two positions at one and 
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the same time. The result is a ‘set’ of the resonance cavities 
which produces a very much distorted mouth vowel of extremely 
ugly quality. 

Only a few of the more commonly abused vowels have been 
mentioned, since in so many cases illustration and imitation must 
be resorted to in order that the sound of the true vowel may be 
conveyed. After all, as has been shown, a vowel is merely a 
tone-quality which must be heard and sensed mentally before it 
can be produced, irrespective of how good the technic may be. 

A. most unpleasant fault in speech is ‘singing’ or in other 
words, the changing of pitch on one vowel. Offenders who 
come under this heading will often utilize an upward inflection. 
This most objectionable method of speaking is usually accom- 
panied by a very pronounced thickness throughout all the 
vowel sounds and very clumsy and slovenly articulation. The 
correction of extreme cases of this sort is a colossal task which 
can only be accomplished if the pupil is taken at an early age, 
and if possible. removed from the environment in which he con- 
stantly hears this type of speech. 

One of the most interesting vowels in the English language, 
and one of the most abused, is the vowel ee. This vowel can 
assume an enormous range of different colors, and shows curves 
which are more widely dissimilar in their characteristics than are 
the forms of two curves of other widely different sounding 
vowels. Thus the bright ee is more dissimilar to the dark ee 
than is the vowel ah to ay. ” 

A very bright ee is found in such a word as fiend and 
is sometimes used to express anger. With the exception of this 
usage, this sound should never be employed in any word in the 
English language. It should never be used in such words as: 
beautiful, remark, delight, below, lady, party, nicely, al- 
ready, etc. 2 

A dark ce is used in such words as deep, sleep, weep 
etc. An overly-bright ee vowel is often incorrectly employed 
in the pronunciation of these words. 

An ee which is neither dark nor bright appears in such 

words as meet, meat, feet, feat, seat etc. 

The two vowels ce and oo cannot be properly reson 
ated when the jaw is dropped. The reason for this is not far 

to seek: the lower frequency which characterizes these two 

vowels is of relatively low pitch, so that the upper pharyngeal 

cavities have to be added to the laryngeal pharynx in order that 
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a large enough cavity may act as their resonator. If the jaw is 
dropped too far down, the opening to the mouth is so large that 
the upper pharyngeal cavity will not act in conjunction with the 
laryngeal pharynx to produce the effect of one large cavity. In 
other words, the jaw cannot be dropped too far when the re- 
sonance conditions make it necessary for the upper and lower 
pharyngeal cavities to act as one cavity. 

According to the work of all the most reliable physicists 
the ee vowel is characterized by two frequencies. It is highly 
probable that when the quality is dark the lower frequency 
predominates and vice versa. Different combinations of these 
two frequencies will give all the different color modifications 
which are possible with this vowel. 

Such vowel modification as suggested above is, of course, 
the basis of all vocal color. The suitable color or timbre of a 
tone depends not only upon the actual word, but also upon its 
context. Delicate color modifications are, of course, only poss- 
ible of accomplishment when the pharyngeal cavities are under 
very fine control. This most interesting and important phase of 
our subject cannot be taught until the pupil has arrived at quite 
an advanced stage in his technical work. It is not a subject which 
can be adequately dealt with on paper, since fine shades of color 
modification must be heard and sensed before they can be real- 
ized or understood. ‘There is such a thing as general vowel 
modification throughout the phrase in both singing and speech 
which gives to the passage a special color. Such color or feeling 
may have to be held for a section of a song or even for a whole 
song, recitation or role. Much of this sort of thing may be quite 
unconscious when the pupil possesses natural dramatic talent, pro- 
vided that the vocal apparatus is under proper control. Never- 
theless, some phases of color modification, at any rate along broad 
lines, can and must be taught. Any attempt at coloring, when 
the technic is insufficiently far advanced, is apt to result in mere 
affectation. It should not, therefore, be indulged in by the pupil 
until the proper stage of vocal development has been reached. 

The type of lines which should best be given varies with 
each pupil and with his stage of development. 

The use of musical monologues is often very beneficial. This 
type of recitation does not tend to make the pupil ‘sing’. On the 
other hand, it helps to eliminate this fault, since it is the music 
which is doing the ‘singing’. Musical monologues help to en- 
gender a sense of rhythm and tempo in speech—a most import- 



COMMON FAULTS OF THE SPEAKING VOICE 145 

ant phase of the subject. The pupil must be taught to round out 
each phrase with the music, while under no circumstances should 
he attempt to enunciate each word with the corresponding note. 
This may be a little difficult at first, but a relatively small amount 
of practice will soon overcome any obstacles which may be ex- 
perienced. This work will help the pupil to develop a proper 
sense of phrasing and an even flow of words. 

Tempo, which is a most important phase in the reading of 
lines, should be as carefully considered by the reader or actor as 
by the singer. When the pace of a song is incorrectly conceived 
the entire effect is spoilt. The same thing is true of the reading 
of lines, which are often spoken too fast by those who are in’ 
experienced—amateur singers often sing too slowly. In 
studying lines, one of the first factors to be determined is the 
tempo—this fact is well understood by every competent actor. 

As with the singing voice, a beautiful quality is merely a 
result of good technic, so that any voice can, theoretically, be 
made beautiful. The ability to express is dependent upon the 
natural dramatic talent of the individual and upon his technical 
equipment. Thus the ability of anyone to speak or sing expres 
sively depends upon his native dramatic ability in combination 
with his technical control over color, pitch and intensity. 

The fact that the quality of a voice is dependent upon the 
technic, or in other words, upon proper resonance adjustment, is 
one of inestimable importance. Many people are under the illus 
ion that it is a separate and ‘peculiar’ result of the physical or 
structural conditions inherent in the vocal apparatus. So far has 

this curious belief gone that many attempts have been made to 

prove that Caruso’s vocal apparatus was entirely differently 

formed from that of an ordinary individual. Various measure 

ments of the size of his vocal cords; the distance from them to 

his lips, the size of his throat, the expansion of his thorax etc., 

have been taken and quoted in order to show that he had definite 

physical peculiarities which accounted for the wonderful quality 

and power of his voice. One naive writer even claimed that he had 
‘resonant bones”—whatever this may mean! However, these 
measurements were of little or no value, since they were not com- 

pared with similar measurements of the vocal apparatus of other 

singers and those of persons who could not sing. Actually many 
thousands of such measurements would have to be made before 
any deductions of the least value could be drawn. Even then, 
it would be surprising if the mere fact of using the voice prac 
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tically perfectly for a great many years did not develop the larynx 
and pharynx and the muscles which actuate them, and at the 
same time increase the expansion of the thorax. 

Of course all this sort of discussion is of little value, in view 
of the fact that there can be no manner of doubt that the obvious 
reason why Caruso’s voice was the most beautiful in the world 
was because his technic was as nearly perfect as was humanly 
possible. 

People who imagine that quality is something “weird and 
wonderful” are apt to try to ‘make’ quality, or in other words, 
to make their voices sound beautiful in the abstract. As has 
already been mentioned, this is a common fault of both singers 
and speakers. Such a mental attitude is always fatal from both 
the technical and interpretive standpoints. To recapitulate: 

The quality of a tone is simply a function of the overtones 
and the proportion of each overtone to the fundamental, or in 
brief, of the energy distribution in the tone. While the fact does 
remain that the texture and formation of the vocal apparatus has a 
definite effect in establishing the personal quality of a voice, this 
factor is so overshadowed by the enormous differences which 
occur when the resonance cavities are in or out of adjustment, 

that it need hardly be considered by the singer himself. More- 
over, it is not under his control. Any vocal apparatus which is 
not diseased is, theoretically, capable of producing an extremely 
beautiful quality when the technic is really good. Of course 
power is definitely a factor of the size of the apparatus, when 
the technic is correct, but, even here, the power of a tone emanat- 

ing from an exceptionally large vocal apparatus which is not 
properly adjusted is infinitely less than that from a very small 
voice which is technically well used. A really small squeaky 
tone is the result of a faulty technic. Every voice, no matter 
how small it may be, is capable of producing tones of ample size 
and carrying power. 

The endeavor to make quality always results in poor quality, 
distorted vowels and an absolute inability to color the tone, since 
the color is already fixed by this abortive attempt at ‘quality- 
making’. 

This fault is, even today, far too common among actors and 
orators, despite the fact that the old school of the ‘rolled’, ‘sing- 
ing’ technic is supposed to be dead. In the opinion of the author 
this ‘quality-making’ is every bit as bad and inartistic as was the 
‘voice-rolling’ of the ‘ham’ actor of yore. 
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Of course the hall mark of the great artist is his naturalness. 
It is when we consider the performers of the second and lower 
grades that we find every form of affectation, including ‘qual- 
itymaking’, ‘voice-rolling’, ‘singing’, phonated consonants, 1’s 
rolled in the wrong places, the “ultra-English’ accent etc. This 
last affectation is most deplorable. It consists, primarily, in the use 
of the broad ah vowel in numerous words in which it is never 
heard from the lips of educated Englishmen. Some of the words 
which are abused in this fashion are: fancy, passage, romance, 
plan, have etc. The use of the broad ah in these words is abso- 
lutely incorrect in any country. 



CHAPTER XXV 

GENERAL REMARKS 

The purpose of this book has been to state the proven 
laws of vocal technic, and also to give certain general sugges 
tions, as far as possible, regarding the proper method by which 
the voice may be trained. At the same time it was found 
necessary to mention and disprove some of the current fallacies 
propounded by so-called authorities on this subject. 

It is perfectly obvious that all the laws which govern the 
proper technic of voice production are founded upon the two 
sciences—physics and physiology. Without an understanding of 
Section III of this book it is quite impossible for anyone to 
really comprehend this Section. When, however, the import of 
Section III has been fully digested, it will be quite an easy matter 
for the reader to follow all that has been stated and proven in 
the present section. 

No definite statement has been made which has not been 
subjected to proof, and all such statements and deductions were 
discussed at length with physicists and physiologists before 
they were propounded. Where absolute proof was not forth- 
coming this fact has been stated, and the remark has been 
prefaced by such words as “It is highly probable that,” etc. 
Under this heading come such suggestions as those concerning 
the actual muscles which predominate for each register. Thus 
it has been suggested that the upper register is primarily actuated 
by the arytenoid muscles. While all the indications are in favor 
of this statement, absolute proof is lacking. Therefore, no 
definite statement can be made at the present time. 

The wonderful progress made of recent years in the realm 
of physics has rendered it possible for the author of this book 
to formulate many absolutely definite fundamentals of vocal tech- 
nic without any serious fear of contradiction from physicists or 
physiologists. The general acceptance of these fundamentals by 
teachers of singing all over the world may take a considerable 
time, since but few people are so broad-minded as to change their 
ideas as soon as their reason is convinced. The teacher who pro- 
pounds the theory of “breath-control’, for example, is apt to be- 
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lieve this theory in just the same spirit as the one in which a man 
accepts his religion. He has been taught this theory by his 
teachers, who have, in turn, been taught it by their’s etc., until 
the idea has actually assumed the proportions of a sort of creed. 
Many of the other fallacies pertaining to our subject are accepted 
in this blind, but infinitely tenacious, manner, so that it will be no 
easy matter for the true fundamentals to become generally ac- 
cepted. However, there can be no manner of doubt that it will 
only be a matter of time before the true facts are generally recog- 
nized. 

Despite the fact that much has been accomplished in the 
investigation of this subject, there is a wide field for research 
open for the scientific experimenter. Some lines of research 
which may be suggested are: (1) determination of the ideal 
vowel-frequencies; (2) determination of the ideal proportion of 
vowel to fundamental for the theoretically perfect tone; (3) de- 
termination of the ideal energy distribution in the tone; (4) a 
mathematical consideration of the pharyngeal cavities; (5) physi- 
ological consideration of the muscular co-ordinations that should 
occur in the larynx and its surrounding structures. 

In each of these researches a very large number of readings 
must be taken of singers of all calibres, and relative results 
will have to be considered. It will be absolutely essential that 
tests are taken from the voices of the greatest singers in the 
world. | 

These are, of course, but a few suggestions regarding the 
lines along which research upon the human voice may be con- 
ducted. There are numerous other phases of the subject which 
lend themselves to investigation by competent scientists. 

Despite the fact that the serious investigation of the funda- 
mental conditions which govern the use of the human voice is a 
practically new science, it may confidently be stated that enough 
has been already accomplished to establish the principal facts 
which underlie these laws. In fact, the really competent teacher 
is now able to accomplish an almost unbelievable amount 
with any serious pupil—an amount which would have been 
deemed absolutely beyond the region of possibility in the past. 
It is, in fact, perfectly possible for the pupil who has ap- 
parently “no voice” to develop a really great one, provided that 
he is a good worker, and at the same time has a good ear and 
a vocal apparatus which is in no way physically incapacitated. 

At the present time there are so many teachers of singing 
who are not qualified for their work that it may be as well to 
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indicate to the reader how he should select a teacher. Unfor- 
tunately, there are no qualifying degrees for vocal teachers. 
Thus, while one knows that a qualified physician or surgeon is 
an educated man and not a ‘quack,’ there is no such safeguard 
with teachers of vocal technic. Anyone who intends to study 
voice should, then, ask certain questions of his prospective teacher 
before making arrangements to work under his guidance. The 
first qualification of which he should make sure is that the teacher 
is a college graduate, since an uneducated person is not com- 
petent to teach any cultural subject. The next thing to find out is 
whether he is properly trained in the sciences. It is a good plan 
to enquire as to his general ideas regarding the fundamental 
principles of vocal technic and to question him as to the basis 
for these ideas. If his theories are neither logical nor subject to 
proof, his work is not only of no value, but is probably extremely 
dangerous. 

Any teacher who has never been associated with pure scien- 
tists can have little serious standing. Deductions drawn from 
teaching in the studio are of negative value if not backed up by 
scientific understanding. A doctor who does not keep up with 
the work that is being done by the leaders of his profession 
is apt to find himself behind the times and to “get into a rut.” 
He will even tend to forget what he has learned at college, as 
the years elapse. Similarly, the work of a vocal teacher who 
is not conversant with the latest developments in the physics 
of sound and in physiology will soon become obsolete and 
worthless. 

Anyone who wishes to study voice should first make sure 
that his teacher is progressive and competent. If he fails to do 
this he is running a very serious risk—a risk just as serious as 
is the one run by a person who is foolish enough to put himself 
in the hands of a ‘quack’ doctor. The loss of time and money 
spent upon the lessons is not the only risk, there is also actual 
physical danger. Incorrect training may, and generally does, 
seriously injure the vocal organs. 

The next consideration which is of paramount importance 
for anyone who hopes to become a singer is whether his teacher 
is a thorough musician. Some vocal teachers are quite ignorant 
of the facts which govern music and interpretation. Others are 
most careless in this department of their work. The musical 
side of the subject is, however, easier to deal with, since the 
facts of music are well established and not open to argument. 
There are, indeed, quite a number of capable coaches, although 
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there are some who, while they profess to teach this branch of 
singing, are not really competent. A great coach must, perforce, 
be a fine musician. It is an unfortunate fact that some musicians 
who are excellent coaches insist upon teaching vocal technic. 
This, despite the fact that their musical knowledge is in no sense 
of the word a qualification for teaching a subject which is 
primarily scientific. 

It would be amusing, if it were not pitiful, to examine some 
of the reasons given by vocal aspirants for studying with certain 
teachers. The following are some typical examples: “He is (or 
was) a fine singer’, “he composes well”, “he accompanies beauti- 
fully”, “he has a very pleasing personality”, or even: “he has a 
perfectly gorgeous studio and butlers greet you as you enter, 
so he must be a grand professor!” 

All this sort of thing is very sad. It seems almost redundant 
to emphasize once again that there is one and only one sensible 
reason for studying with a teacher and that is because he thor- 
oughly understands his subject. 

Having come to the end of this section of the book, the 
reader will see that he can really attain his vocal goal provided 
that he has a good ear, dramatic and interpretative ability, the 
capacity for hard work and last, but not least, the right teacher. 
He has been assured that the attainment of a really fine voice has 
now been made possible even though the voice, at the time of 
starting to study, is of apparently poor quality, power and range. 
This should, then, be a message of wonderful encouragement. On 
continuing with the next section of the book he will find that | 
real musicianship can be learned if he is ready to study se 
riously. Nevertheless, he will have been able to deduce that 
the road which must be traversed in order that he may become 
an artist is indeed an arduous one. If he is in earnest and has 
innate talent for, and love of, the art of singing, this will not 
deter him in the least. In fact, the effect of this realization 
should be to stimulate him to greater and greater effort. After 
all, an art which did not imply hard work and study would be 
of little interest. Indeed, if it were so easy for anyone with a 
natural voice to become a great singer, the serious study of voice 
would not be worth while. True art, no matter which branch 
of art is being considered, is an unending study. The possibilities 
of development are practically infinite—this is what makes ar- 
tistic endeavor one of the greatest activities in the universe. 

On the other hand, if this book has been read by the 
dilettante, by the one who believes that there is a wonderful and 
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inexplicable ‘quality inherent in his voice, irrespective of 
whether his technic is correct or not; by the one who fancies 
that interpretation is a ‘natural talent’ and that hard work and 
musical study are unnecessary for true artistic interpretation; by 
the one who is seeking for the “magic secret method” whereby 
the perfect voice can be magically made; by, in a word, the one 
who is not serious about his art and is not ready to recog: 
nize facts and to work and work in order that he may develop 
and continue to develop, then all that he will feel is a sort of 
resentment for this plain, unvarnished statement of facts. 

But—I do not believe that such a one would have pur- 
chased this book in the first place, and if he had, he would not 
have read it up to this point. 

Therefore, I can say to the reader—without fear that he is 
not with us in our serious study of the human voice: I have 
shown you the road which you may travel, a road which 
is, indeed, not an easy or smooth one, not a short cut, but a royal 
road, which will lead to vocal and artistic mastery. I have given 
you a message full of hope and encouragement. 



SECTION II 

INTERPRETATION 

and 

MUSICIANSHIP 

by 

ALMA STANLEY, B.A. 
(Mrs. Douglas Stanley) 
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It is absolutely essential that the reader have the following 
compositions at hand when studying Section II of this book: 

LIEDER— 
Brahms: 

Der Schmied 
Die Matinacht 
Sapphische Ode 
Sonntag 
Wiegenlied 
Wie Melodien zieht es mtr 

Cornelius: 
Ein Ton 

Franz: . 

Im Herbst 
Grieg: 

Ein Traum 
Im Kahne 
Mit einer Primula Vertis 

Mendelssohn: 
Auf Fligeln des Gesanges 

Schubert: 
Am Meer 
Ave Maria 
Der Erlkonig 
Der Letermann 
Der Tod und das Madchen 
Des Madchens Klage 
Du bist die Ruh’ 
Hark! Hark! the Lark! 
Schlummerlied 
Wohin? 

Schumann: 
Die Lotosblume 
Er, der herrlichste von Allen 
Frithlingsnacht ~ 
Thre Stimme 
Jasminenstrauch 
Lorelei 
Mein altes Ross’ 
Mondnacht 
Seit ich thn gesehen 
Volksliedchen 
Widmung 

von Fielitz: 
Eliland Cycle 

FRENCH SONGS— 

Debussy: 
Les Cloches 

Hahn: 
Si mes vers avatent des atles 

RussIAN SONGS— 

Moussorgsky: 
The Feast 
Le Polisson 

OPpERA— 

Bizet: 
Carmen 

Charpentier: 
Louise (“Depuis le jour’) 

Gounod: 
Faust 

Handel: 
Jephtha (“Waft Her, Angels’) 

Meyerbeer: 
Les Huguenots (‘“no, caso egual 

giammai’”) 
Pergolesi: 

Nina 
Ponchielli: 

La Gioconda (“Suicidio”) 
Puccini: 
Madame Butterfly 
La Bohéme (“Che gelida ma- 

nina”) 
Rossini: 

Il Barbiere di Siviglia (“Una voce 
poco fa’’) 

Saint-Saens: 
Samson et Dalila (“Printemps qui 

commence” ) 
Wagner: 
Lohengrin (“Elsa’s Traum”) 
Tristan und Isolde 

Weber: 
Der Freischiitz (“Wie nahte mir 

der Schlummer”’) 
Verdi: 
Aida 
La Traviata 

FoLK Soncs— 

All Through the Night 
Auld Lang Syne 
Comin’ Thro’ the Rye 
Old Folks at Home 
Salisbury Plain 



CHAPTER XXVI 

MUSICIANSHIP 

In the foregoing section of this book the subjects discussed 
have been treated in some detail. This was essential, since it was 
necessary that the fundamental principles of vocal technic should 
be not only clearly understood, but satisfactorily proven scienti 
fically. Such proof was especially necessary in view of the fact 
that this is the first time that the subject has been considered 
from a really scientific standpoint. Furthermore, many of the 
statements made and proven in this treatise are in direct con 
tradiction to the generally accepted ideas held by vocal teachers 
and singers. Thus it is necessary that a third section dealing 
with pure physics shall be included so that it will be possible 
for the reader to understand something of the acoustical prin- 
ciples on which the laws of technic are based. 

In this section, however, we are treating with a subject 
which is well understood by all true musicians, and many excel- 
lent books have been written that deal with music in all its 
phases, so that the reader can obtain detailed information on this 
phase of our subject without any great difficulty. References are 
given in the Bibliography. 

The musician is, indeed, very often absolutely sound upon 
his own subject and it is only when he makes statements which 
should be based upon a knowledge of the sciences that he goes 
so far astray. It is only too true that, as a general rule, the 
musician's and the scientist’s mind are as far apart as the poles.. 

Therefore, all that will bejattempted in this section will be 
to indicate what the singer should know about music, and to 
give the reader some ideas with regard to interpretation. 

Let it be perfectly clear, however, that the musical side of: 
singing is of vital importance, and the most wonderful voice is 
without value unless its possessor is an adequate musician and 
also has fine interpretive ability. His voice is, after all, merely 
the instrument upon which the singer ‘plays’, and the musical 
and artistic interpretation of songs is the raison d’étre for learn’ 
ing how to sing. 
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The attainment of true musical knowledge and feeling calls 
for much talent, study and hard work. It is, indeed, from this 
angle that the aspiring singer must, perforce, prove himself to be 
serious and a real worker. Many pupils are perfectly willing to 
practise technical exercises for hours without thinking, but when 
it comes to studying words and working out the musical side and 
the proper interpretation of a song, they may show themselves 
to be wanting. 

The proper interpretation of a song requires many hours of 
hard, patient study, and without such work and the ability to 
think for himself, no one can become an artist. 

In the study of technic the teacher may do all the thinking 
for the pupil so that the ability to advance, on the part of the 
pupil, depends upon his powers of concentration and upon 
whether he makes an earnest endeavor to perform the actual phy- 
sical operations indicated by the teacher. In fact, the pupil must 
not think for himself at all since, as has been indicated, what he 
himself hears will inevitably be of negative value as a guide to 
what he is actually doing. Thus, when studying technic, the 
pupil must subject himself totally to the teacher and concentrate 
as hard as possible upon the teacher's directions. 

Far different is the nature of the work required of the stud- 
ent in order that he may become an artist. He must work out 

‘the music, learn the words, and create the atmosphere and emo- 
tions of the song for himself. The teacher can, and must, help 
and guide him in the attainment of these ends, but in the final 
analysis he has only himself to depend upon. This means ori- 
ginal thought and concentration. 

The attainment of a repertoire is a long and arduous process, 
entailing many hours of very hard work, and this is where the 
pupil will eventually show his mettle. | 

As soon as the pupil’s technic has progressed to the point 
where he can attempt a song, songs must be given and the proper 
attitude towards this phase of the study must be engendered at 
the earliest possible moment. 

It is, of course, futile for a singer to make any serious at- 
tempt to perform in public when his technical equipment does 
not warrant his presumption that he is in the artist class, and the 
performer who gives recitals on the strength of his ‘artistry’ alone 
is extremely ill-advised. No matter how much he may try to 
express and interpret, no genuine feeling will actually be com- 
municated to the audience. Nevertheless, it is rather cruel to 
blame such singers, since they are, in ninety-nine out of a hundred 
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cases, merely the victims of incompetent teaching. Anyone pos- 
sessing the gift of true artistry could have developed a really tine 
voice, and been made into a great artist, had he been properly 
trained. ‘This picture is a very pitiful one—the singer with the 
soul of an artist, but with an ‘instrument’ which does not ‘work’ 
because he has not been properly taught. 

There are teachers who keep their pupils working on tech- 
nical exercises for many months and even years without ever 
teaching them to sing songs. Such instruction is quite worthless, 
even from the standpoint of technic, since it is, in fact, impossi- 
ble to teach singing without the use of songs. Disregard of the 
musical and interpretive side of singing is inexcusable, since it is 
only the result of laziness, or of lack of musical knowledge, on the 
part of the teacher. 

The facts of music are definite and well understood by the 
competent musician. Time and rhythm are fixed by the com- 
poser, as are the expression marks which, especially in the great 
music, must be followed with the greatest possible precision. 

A\ mistake in time or rhythm is every bit as bad as is the 
singing of a wrong note; even if it is less obvious to the untrained 
listener. Incorrect ‘tempo’ absolutely destroys the value of a 
song, from the artistic standpoint, as does a disregard of the ex- 
pression marks. 

It is only when the musical facts have become automatically 
perfect that the singer can let himself go, assert himself as an 
artist and allow inspiration and imagination to hold full sway. 

Thus technic is vital, since it is only possible for the singer 
with a proper technical equipment to forget his voice and give 
anything of real value to the audience, however much he may 
feel. The musical side is equally essential, since only when the 
music is automatically perfect can he give full sway to his emo- 
tions, without worrying about the musical facts. The art of sing- 
ing is, in the final analysis, merely the art of expressing music, 
emotion, atmosphere etc., in the most effective manner possible 
to mankind. 



CHAPTER XXVII 

SCALES AND KEY CONSCIOUSNESS 

It is essential that the singer should develop a sense of key 
consciousness, since many very beautiful effects are made in- 
music by means of changes in the key, and these changes or 
“modulations”, as they are called, should be understood. Sight 
singing, also, depends for its success on this knowledge. Many 
variations in mood and color are indicated by means of modula- 
tions to remote keys, or by a change from the major to the minor 
mode or vice versa. 

It is only possible for the singer to give to a song its 
true musical and emotional import when he understands the 
music. Knowledge of the musical import of a composition and 
harmonic analysis are essential for proper interpretation. Some 
singers, not properly versed in the essential knowledge of the 
music which they should possess as a, fundamental part of their 
equipment, will say: “I don’t want to pull the music apart, all 
I want to do is to ‘feel’ it.” Such spurious emotion, divorced 
from knowledge, merely results in affectation and is worse than 

worthless.-The greater the musical knowledge and insight of 
the singer, the truer and more real will be his power of bringing 
out the emotions of the composition and all the moods which the 
composer has tried to indicate. There is no such thing as spon- 
taneous expression without knowledge, and the suggestion of 
such an idea is merely an indication of a lack of knowledge as to 
what music really means. 

Key consciousness should be engendered at an early stage 
of the singer’s training. The first step in the attainment of this 
knowledge is a thorough understanding of scales and their inter- 
relationships. To the student who would sing with real author- 
ity, innumerable questions will arise regarding keys, changes of 
key, the function and meaning of chromatically altered notes, 
etc., all of which can be answered only by those who thoroughly 
understand the scales. 

The following brief account will (ovlicare the nature of the 
scales used in music from the time of Bach to the present day. 

158 
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1. The Diatonic Scale 

(a) Major.—An adaptation of the old Ionian Mode from the 
Gregorian system. The formula, or order of whole- and half-steps, is as 
follows: 

, 

Scale Degree: 1 2 3 “ | 6 7 8 
Step: whole whole half whole whole whole half 

In other terms, the half-steps occur between 3 and 4, and 7 and 8. All 
the other adjacent degrees are separated by whole-steps. In music nota- 
tion: 

» Ex. 2 

~e- ~E>- 

Do re me fa sol la ti do ti la sol fa me re do 

(b) Minor, Harmonic Form.—The formula is: 

Scale Degree: 1 Z 3 4 5 6 i, 8 
Step: whole half whole whole half wholethalf half 

(aug. 2nd) 
As its name implies, the harmonic minor is used chiefly as the basis of 
minor harmony, though its use in melody is by no means infrequent. Its 
special characteristic is the step-and-a-half (augmented 2nd) between the 
sixth and seventh degrees. It has a true leading-tone (degree 7), as have 
the major scales.. Notation: 3 

Do re me fa sol le ti do ti lesol fa me re do 

(c) Minor, Melodic Form.—Ascending formula: 

Scale Degree: 1 2 3 4 5 6 7 
Step: whole half whole whole whole whole half 

Descending formula: 

pealeweoree: 8 °° 7 6 5 4 3 2 1 
Step: whole whole half whole whole half whole 

Notation: 

Ex. 4 

Do re me fa so] la ti do te le sol fa me re do 

This is the only scale that is different in its ascending and descending 
forms. : 
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(d) Aeolian Minor.—This scale is also known as the “pure” or 
“natural” minor. It is a survival of the Aeolian Mode from the Gregorian 
system. Formula: 

Scale Degree: 1 : 3 4 5 6 7 
Step: whole half whole whole half whole whole 

Notation: 

It will be noticed that this scale and the melodic minor descending have 
no leading-tone. 

5 Comparing the three forms of the minor scale, two important facts 
emerge that will greatly facilitate study: (1) The order of whole- and 
half-steps from degree 1 to degree 5 is the same in all. This is an un- 
changeable feature of minor scales. (2) the differences are all in the 
upper half of the scale—degrees 5 to 8. 

At this point it is necessary to interrupt the discussion of scales 
by explaining two very important matters. 

1. Signatures and Keys.—The scale of C major (Ex. 2) required 
no sharps nor flats, since none were needed in order to make the order 
of whole- and half-steps agree with the formula. But when a scale is 
started on any note other than C, one or more sharps or flats are required, 
since the formula is practically a definition of the major scale, and cannot 
be changed. The rule for finding other major scales is: For sharp scales, 
count up five steps to find the starting-point of the new scale; for flat 
scales, count down five steps. Then, applying the formula to the new 
starting-point (hereafter called the “tonic’) it will be found that all 
sharps or flats which may have been previously used are retained, plus 
one added sharp or flat. The added sharp will always be degree 7 
(leading-tone) of the new scale; the added flat always degree 4. This 
process can be carried on until scales containing as many as twelve sharps 
or twelve flats have been built. When more than seven of either are 
used, double-sharps or double-flats occur. 

The key-signature is the collection of sharps or flats needed in order 
to build the scale; it is placed after the clef. se 

“Key” may be defined as the totality of mental impressions con- 
veyed by the scale and the chords derived from it. 

2. Relations Between Major and Minor Scales.—Every major 
scale has two minor scales dependent upon it. One has the same 
signature and is known as the Relative minor, while the other has the 
same key note and is known as the Corresponding minor (See example 
6.). The Relative minor is derived from the major scale by counting down 
a step and a half—three semitones. (e.g. the Relative minor of C major 
is “a” minor which is found a step and a half below C. Like C major 
it has neither sharps nor flats in the signature.) The signature of the 
Corresponding minor is found by counting wp a step and a half. (e.g. 

66 99 

the signature of “c” minor is the same as that of E flat major.) 
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Major Relative minor 

" Do feeem) 6fa «sol la ti do 

Corresponding minor 

The foregoing is summarized in the following table, which, how- 
ever, omits any mention of the corresponding minor as this would make 
the table too complicated. But this relationship is perfectly easy to find, 
since a major scale and its corresponding minor have the same tonic, and 
the signature of every possible scale will be found in the table. 

(a) Sharp Scales 

Vogts) A sk! | h6BUlUFS. OUCH Gi Darel Ate (Ese Bs 

Rel. 7 0 
Minntoeeavewes b. ff) ch pt d# at e# bt XK cK gx 
No. of 

SE SE Sa: Sa, Se ry Sein) ay LO LAE Ee 
Sig. 

Last $ — ft c# gt dt at ek bé << cK go d& aX 

(b) Flat Scales 

Major C F Bb Eb. Ab Db Gb Cb Fb Bbb Ebb Abb Dbb 
Rel. 

Minor a dg cif bb eb = ab db gb cb fb bbb 
No. of 

Sie LISS Rr Sa a Sy Pie en i oop Les by 
Sig. 

Last b — bb eb ab db gh cb fb bbb ebb abb dbb— ghb 

For ease in reading, only signatures from 0 to 7 sharps or flats are 
used; these appear in the above table to the left of the line. The scales 
and signatures to the right of the double line (8 to 12 sharps or flats) 
are encountered as modulations, and in any case have to be included in 
order to demonstrate the logic of scale construction. 

Close study of the above table will yield a number of interesting 
facts; (1) In the sharp scales each tonic after C is located a perfect fifth 
(see Chapter XXXII) above the preceding tonic; in the flat scales each 
tonic after C is a perfect fifth below the preceding tonic. (2) In the 
major modes, in going from no sharps up, the added sharp is found to 
be the leading tone. In going from six flats down, the flat which is omit- 
ted is also found to be the leading tone. In adding flats, the new flat 
occurs on the fourth degree of the scale. (3) In the minor scales the v 
leading-tone is never found in the signature. (4) In deriving the signa- 
tures of the scales from C, all sharps or flats previously used are retained. 
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As shown in Ex. 3, the harmonic minor scale ascending and de- 
scending contains an accidental which never appears in the signature— 
the all-important leading-tone. It is a vital note in three chords: the 
Dominant Triad, Dominant Seventh, and Diminished Seventh. The 
following table summarizes this angle of the matter: 

Harmonic Leading- 
Minor Signature Tone 

a No #’s or b’s gt 
e 1 sharp dt 
b 2 sharps at 
ft a et 
ct : Sen Br be 
gt Sv <a fx 
dz Cas cx 
at y fe 2x 
ab 7 flats gs 
eb Gre d4 
bb 2 a4 
f ry e4 
c Sits ba. 
g 2 “ ft 

d 1 flat ct 

2. The Chromatic Scale 

It consists of a succession of half-steps, therefore no formula is 
needed. After four hundred years of use by composers, the notation 
of the chromatic scale is still in a fluid state. 

3. The Pentatonic Scale } 

As its name implies, this is a scale of five tones. Curiously enough, 
it is the basis of the folk-music of two such widely separated countries as 
Scotland and China. Formula: 

peale. Deorees yy al 2 3 as 5 
Step: whole whole whole-+half whole 

(minor 3rd) | 
It is represented by the black keys on the piano. Auld Lang Syne is 
written entirely in this scale, as is Comin’ Thro” the Rye except for one 
note. 

4. The Whole-Step Scale 
This bizarre product of the modern French school is also known 

as the “whole-tone”, or “tonal” scale. It divides the octave into six 
theoretically equal whole-steps. Uses of it abound in the vocal and 
instrumental works of Debussy, and Dukas’ opera Arianne et Barbe-bleu 
is based almost entirely on it. 

5. Other Possibilities 

Under this rather indefinite caption must be included the many 
exotic effects indulged in by composers of the Ultra-Modern school. The 
singer who attempts the works of contemporary French, German, Italian, 
and Slavonic writers may expect to encounter music based upon an almost 
unlimited number of scales. Merely as an indication of the enormous 
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number of scales possible, it may be mentioned that the late Ferruccio 
B. Busoni wrote out 111 different diatonic scales starting from the note C. 
Working on the same idea, a friend of the author’s wrote out 256 without 
duplicating. 

However interesting such excursions into strange territory 
may be, the student of voice may be assured that by far the 
larger part of his repertoire will consist of music based upon the 
major and minor scales. Experimentation is still going on, but 
the standard repertoire of Opera, Oratorio, Lieder, Concert 
Songs etc. is far past the experimental stage, and it is here that 
the real foundation of artistic interpretation lies. A knowledge 
of the scales is absolutely essential; it will involve considerable 
study on the part of the student, but this work must be done, 
because unless the scales are perfectly understood, the musical 
content of a composition will not be properly grasped. Such 
knowledge is an important factor in enabling the pupil to study 
the music intelligently for himself, since all music is based on the 
scales. Lack of this knowledge will reduce him to the level of a 

contemporary singer who shall be nameless, but who has to de- 
pend on cues from the prompter’s box at every operatic per- 
formance, and who, when singing for the Vitaphone, experienced 
serious difficulties because the “mike” caught the prompter’s cues 
as well as the tones of the “artist”. 



CHAPTER XXVIII 

TIME, ACCENT, ‘TEMPO 

In the preceding chapter the question of the key-signatures 
was discussed and the reader was given some general information 
regarding the determination of key and key changes. 

The next question to be considered is the time-signature. It is 
expressed by two figures in the form of a fraction, placed at the begin- 
ning of the composition immediately after the key-signature. In the case 
of 4/4 and 2/2 time the signs @ ‘or @ respectively, are commonly used." 

Using the term “beat” in its broad sense, we find that the denomi- 
nator of the fraction indicates the unit of beat and the numerator 
the number of these beats in a measure. The numerator is generally 
2, 3, or a multiple of either or both. For example, in 2/4 time the unit 
of beat is a quarter-note, and the value of notes or rests appearing in 
each measure is equivalent to two quarter-notes. Here we count two to 

a measure. Again, in 3/4 time the unit of beat is still a quarter-note, 
but the value of whatever notes or rests appear in a measure is, in this 
case, equivalent to three, and the number of counts in each measure is 
three. In 6/8 time the unit of beat is an eighth-note and the number of 
beats is six. 

There are, therefore, two main divisions of time: one in which the 
numerator is 2 or a multiple of 2, and the other in which it is 3 or a 
multiple of 3. They are known respectively as Duple Time and Triple 
Time. To them should be added another of lesser importance, but 
which is much used in modern music—Mixed Time. Here a numerator 
of 5, 7, 11, or even 13 may be found. This will be more fully discussed 
later. 

The two main divisions have two subdivisions: Simple and Com- 
pound. The following table of the most frequently used time-signatures 
is arranged under these headings: 

Duple Triple 

Simple Compound Simple Compound 

2/2 4/2 3/2 (6/2) 
2/4 4/4 3/4 6/4 
(2/8) 4/8 3/8 6/8 

It will be seen from this table that compound time is practically 
two measures of simple time combined into one, with the intermediate 
bar-line omitted. Simple time has one accent: the first beat of each 

‘For a complete explanation of the meaning of these signs, see the articles 
“Prolation” and “Signature” in Grove’s Dictionary of Music, or Chapter III, pages 
25 and 26, of Contrapuntal Technique in the Sixteenth Century, by R. O. Morris 
(Oxford University Press). 
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measure. Compound time has two: a primary accent on the first 
beat, and a secondary accent, which in duple compound occurs on 
the third beat, and in triple compound on the fourth beat. 

The foregoing table omits mention of such time-signatures as 9/4, 
9/8, 9/16, 12/8 and 12/16 (Bach even used 24/16). But they are 
easily explained as extensions of the same principle—the combination of 
three or four measures of simple time into one large measure of com- 
pound. Another way of regarding them—one that is absolutely necessary 
when the tempo is fast—is to treat them as other kinds of times with 
the beats divided into triplets. For example, fast 9/8 time is more con- 

- veniently treated as 3/4 with each quarter-note divided into triplets; 12/8 
time as 4/4 with triplets, etc. Very often fast 6/8 time is found, in 
which case the same principle applies. 

Singers may have to appear as soloists with orchestras, in opera 
or in oratorio, and they must therefore understand the conductor’s beat. 
Observe that the first beat is always made with a downvstroke, the last 
beat with an upstroke. 

Deen 4, 2/8: fast 6/4, 6/8 and 6/16: Phi7/s 

3/2, 3/4, 3/8; fast 9/4, 978 and 9/16: a 

. 
Be 

4/2, 4/4, 4/8; fast 12/8 and 12/16: = 

hee 

Moderate and slow 6/4 and 6/8: oN 

The method of accentuation described is regular, but the singer 
must expect to encounter numerous departures from the rule, or irregu- 

lar accentuations. 
An interesting example of the combination of two time-signatures 

into one is 5/4. Usually it consists of a measure of 3/4 followed by one 
of 2/4, with the intermediate bar-line omitted. This would put a prin- 
cipal accent on the first count and a secondary accent on the fourth. It 
is used by Wagner in the last act of Tristan und Isolde, second scene. 
In order to make his intention perfectly clear, Wagner inserts a dotted 
bar-line before the secondary accent on the fourth count. Less fre- 
quently, 5/4 consists of a measure of 2/4 followed by one of 3/4, with 
the secondary accent on the third count. An example of this treatment 
of 5/4 will be found in Moussorgsky’s song Le Polisson. 

In many songs the time-signature changes. In Brahms’ Sapphische 
Ode, for example, @ is indicated at the beginning, 3/2 in measure 9, 
back to ¢ in measure 10, etc. An extreme instance is found in Mous- 

sorgsky’s song The Feast. The song is 37 measures long, and contains 
32 changes of time-signature. 
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The student must carefully observe such changes and be 
fully conscious of them when they do occur. If he is not abso- 
lutely conversant with them he will sing awkwardly, the flow of 
the song will be checked and the unfortunate accompanist will 
have to “drag him along”. 

In studying a song the singer should, before attempting to 
learn it, mark the counts or beats with this sign A on the music 
over each point where the count falls. This is not quite the same 
thing as the marking of the accents, which will be explained 
later. The number of these marks in each measure will, of 
course, be determined by the numerator, irrespective of rests and 
of the distribution of the notes. Every count should be so indi 
cated throughout the entire composition. 

It is often a good plan to consider the time-signature as 
raised to higher terms when the tempo is slow. This is especially 
helpful when the metrical figures are complicated or have sev- 
eral components, as in the following example: 

Peay 

Bee ee 8 ay eR 5 & 6 eee see 

This example is from Handel’s Jephtha, measure 11 of the tenor 
aria “Waft Her, Angels”. It illustrates the raising of! the time-signature 
for the purpose of finding the exact “time-spot” for each note and dot. 
4/4 is raised to 8/8, and by the use of the sign “&” the beat is further 
subdivided so that the fraction is raised still further to 16/16. The dotted 
line indicates the middle of the measure. 

Hence by counting eight and rubdividing still more by counting 
“te” the unit of beat is reduced from a quarter-note to a sixteenth-note. 
This enables the singer to locate the exact “time-spot” of each note, rest, 
dot, or double-dot. He can also compare the pulse of a sustained quarter 
with its equivalent, four sixteenths etc. This sense of division of the 
beat is essential for the singer, who cannot be too accurate in his feeling 
for the “time-spot” throughout the entire rendition of a song. While, as 
will be shown later, the rhythmic wave may be expanded or contracted 
in many ways, the “time-spot” and the proportion of one note to another 
in the metrical figure, must always be perfect. This retains the life and 
movement of the composition and by no means produces a mechanical 
effect. As a matter of fact nothing so spoils the atmosphere and move- 
ment of a song as the distortion of the time. Of all classes of musicians, 
singers are the worst offenders in this respect, and, since those who 
aspire to the singing of roles are ever subject to the conductor’s beat, it 
is well for them to master time from the very inception of their studies. 

The question of accent in simple and compound time has been 
briefly touched upon, but the subject is important enough to warrant 
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further treatment. It was stated that simple time is characterized by one 
accent—the principal, compound measure by two—the principal and a 
secondary. This is illustrated in the following table, where the principal 
accent is marked => and the secondary accent : 

Duple 
Simple Compound 

Nese Noa wr ¢ or 3 J 

‘ 

) 

Nd 

Sey ey ey 

Co ws 

Sy Sy Ley gd 2 
Tripl 

Simple ae Compound 

rs a : 

2) ae Ditaic witiiel ols ventee 
< $e 
meee 8 J, 

— >) «<= 
But this is not the whole story, for other accents assert themselves 

when the measure is still further compounded, as in 9/8, 12/8 etc., and 
the singer must be conscious of them. They are indicated as follows: 
first secondary accent 3, second secondary accent :, third secondary 
accent ‘. 

Ps) 

ar age Ger 

Mei oe do ob 

e202 esinmimm 

°AAFAR 2 Rms 
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Many other examples illustrating variations of accent might be 
cited, but these cases are enough to indicate how much can be done in 
this field.. Of course all the examples given may be subdivided in many 
combinations. 

In addition to the primary and secondary accents the singer 
must stress to some degree, every beat on which he is singing. 

A vocal device for making a very strong accent is a slight 
holding back, or unwritten pause, before a note. This device is 
often used in German lieder and may in many cases be exag- 
gerated, especially where the final note of a song—on the first 
beat of a measure—requires great stress owing to its dramatic 
import. It is also used in Italian Opera whenever a divided first 
beat appears, since this figure always indicates an extremely 
strong stress. 

In view of the fact that the emotional, as well as the musical, 
import of a composition is largely wrapped up with the proper 
stressing of the accented beats, it is important for the singer to 
fully understand the correct technical method whereby these ac- | 
cents may be brought out. 

Accentuation must be performed vocally and not by the 
prolongation of consonants. Thus the accent takes the form of 
a press or augmentation of the intensity at the exact point where 
the accent falls, irrespective of whether it falls on the beginning 
of a word—which may or may not start with a consonant—or 
curing the sustaining of a note on one vowel. 

Proper accentuation is entirely dependent upon the vibrato. 
Thus, the only method by which the singer is able to stress the 
accented beats correctly is by means of an increase in the ampli 
tude of the vibrato at the exact point at which the accent falls. 

When the consonant is prolonged the vocal stress is not only 
lost, but the actual effect is one of a diminution of the intensity 
since, during the prolongation of the consonant, the tone 1: 
stopped, except in the case of the absolutely incorrect sustaining 
of the hum part of m, n, or 1. In this case also the effect is 
one of diminishing the intensity, since the hum is generally far 
softer than is a tone produced with the mouth open. 

Hence the rule is definite and very simple: Make all accents 
by means of an augmentation of the vibrato at the exact point 
at which the accent falls. | 

While slow sustained articulation destroys the accent, very 
strong, rapidly articulated consonants are an aid to accentuation 
(see above). The singer should definitely indicate the beginning 
of each measure and every beat in the measure. 
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Tempo is the speed at which a composition is sung. It is 
established in a general way by the indications in Italian at the 
beginning of the piece. Some of these are: 

Largo, adagio, lento—very slow. 
Andante—slow. 
Andantino—trather slow. 
Moderato—at a moderate pace. 
Allegretto—trather fast. 
Allegro—fast. 
Presto—very fast. 

Variations in tempo are indicated by such terms as: ritenuto, 
ritardando, rallentando etc. indicating a gradual decrease in 
pace, and accelerando, indicating a gradual increase in pace, etc. 

The term tempo, in music, actually means pace and not 
time as one would suppose from the derivation of the word. 
Thus the duration of a note is in no way indicated by its value; 
in other words, a sixteenth-note in slow tempo may be of longer 
duration than a half-note in fast tempo. 

The tempo is sometimes indicated by a metronome mark. 
_ Thus in the Handel aria (Ex. 7) the metronome mark is given 

as 84 to an eighth note. This was added by an editor, but if all 
composers used this sign it would be a very good thing, since 
many singers render songs in faulty tempo. ‘The correct tempo 
is of very great importance. Most amateurs tend to sing too 
slowly, but, when a song should actually be very sustained and 
the tempo slow, they are apt to hurry because they lose their 
breath—this is especially true when they have been taught 
“breath-control”. . 



CHAPTER XXIX 

METER AND RHYTHM 

By Meter is meant the grouping of the tones in the in- 
_ dividual units of beat, and therefore, depends upon the denom- 
inator of the time sign. For example: in 4/4 time we may have 
four quarter notes, or the quarter may be subdivided into two 
eighths, a dotted eighth followed by a sixteenth, four sixteenths, 
an eighth followed by two dots followed by a thirty-second etc. 
Of course we may have two half notes or a whole note, and rests 
may be employed, etc. 

The following are some of the metrical forms or arrange 
ments of the ‘feet’ in the bar, (this is known as the verse-feet 
or ‘“metrico-rhythmic theory”). 

Trochee 

Iambus 

Dactyl 

Amphibrach 

Anapest 

Spondee 

Pyrrhichius 

Fonicus 

Choriambus 

Molossus 

Antispast 

Creticus 

EUG. 

2) 
é 
od 

fae Ca ed tag 

2 le 

ee 

a 

ea e,e e ea. 
Ce es 
ee 

Long, short 

Short, long 

Long, short, short 

Short, long, short 

Short, short, long 

Long, long 

Short, short, short 

Long, long, short, short 

Long, short, short, long 

Long, long, long 

Short, long, long, short 

Long, short, long 

erc: 

- 
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A fault in time is every bit as bad as is the singing of a 
wrong note and is as evident to the musician’s ear. 

In order that the student may develop a proper sense of 
meter, he should memorize, feel and know the sound of two, 
three, four, six, eight to a beat etc. and he should be able to go 
from one of these metrical figures to another in the same time 
and tempo. Various methods may be used for developing this 
sense of time and meter. 

One means of teaching these metrical figures is to direct the 
pupil to use certain dummy words so that the accented syllable 
or syllables of the word or words employed correspond to the 
accents of the metrical figure. 

This method is of great value in teaching cadenzas, runs 
and any musical figures where the meter is difficult. It will also 
indicate the similarity of similar metrical figures. It is very effec- 
tive for the teaching of scales in various meters etc. 

Examples: 
A 

et EE ISS) nr V Ery 

eee ra, 
ee NN Nee ee ea ACcurate 

A 

Meipompedt.. ¢ gd. j jh. ...INexPRESSive 

a a, line PRESSIve 
Six to a beat... DAAAAAA AAAS |inACcurate 

The beat divided A A a  YES—nDEED 

by the dot -(: phoeealy ge) then 

(The ‘then’ represents the dot) eae 

The eight-note scale with the first, top and last notes held: 

Ex. 8 : 

Yes ve-ry in-ex-press-ive fine ve-ry in-ex-press-ive fine 
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The cight-note scale without holds, to be sung at high speed. 
This form may be used for the development of speed 

im scale work: 

/n-ex-press-ive so le-ga-to  in-ex-press-ive fine in-deed. 

The nine-note scale with the top note held: 

Combination of tonic triad ascending and dominant seventh 
chord descending in triplet meter: 

/n-Op-por - tune in-ex - press-ive in - ac-cur-ate yes 

The above examples illustrate the use of ‘dummy’ words as a 
device for obtaining accurate time and rhythm and engendering 
the concept of singing in groups rather than note by note. 

This device is of great value in developing the ability to 
sing at high speed with the details of time and rhythm accurate. 

The syllables in italics indicate the stressed “time spots’. 
In Ex. 12 the unit of beat is arbitrarily considered as an 

v eighth-note. The various metrical figures are indicated by the 
tterssA2 BO, Deb-andsr. 

The following table gives an analysis of the metrical figures: 
A.—Consists of one eighth-note beamed with four sixteenths; 

equivalent to one eighth plus two eighths. Hence there are 
three stressed spots in the metrical figure. 

B.—-Consists of six sixteenth-notes beamed together, which is 
equivalent to three groups of two sixteenths or three eighths. 
Hence there are three stressed spots in the figure. 
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C.—Consists of two groups of two sixteenth-notes, which is 
equivalent to two eighths. Hence there are two stressed 
spots. 

' Ex. 12—Cadenza from the Cavatina “No, caso egual giammai’ from 
Meverbeer’s Les aot 

SoH alesse a i piacere =m | oN 
(ore eeesh Y 

—4 Yes so nice-ly  tn-ex-press-ive fine in- deed 
then 
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D.—Consists of a quarter-note plus eight thirty-second-notes, 
which is equivalent to two eighths plus two eighths. Hence 
there are four stressed spots in the figure. 

E.—Consists of eight thirty-seconds, which is equivalent to two 
eighths. Hence there are two stressed spots in the group. 

F.—Consists of five thirty-seconds and is irregular. These five 
notes must be taken in the time of four, which is equivalent 
to one eighth-note. Hence there is one stressed spot in 
the figure. 
This cadenza illustrates the use of one, two, four and five 

notes to a beat. A form of syncopation ig also illustrated. Thus 
in figures A and D the word then—below the line—is not sung, — 
since it represents the tied note on which one of the stressed spots 
falls. The singer should indicate this stress by means of a pres- 
sure or accentuated vibrato. 

In figure D the quarter note should, by this analysis, be split 
into two eighths, making three stressed spots come together. One 
of these is sung and the others indicated by a slight ‘press at the 
correct moment. 

Examples of this use of carefully chosen words could be 
multiplied, but enough has been said to indicate its usefulness. 
By this device the mastery of such a relatively difficult cadenza 
becomes quite a simple matter, and furthermore the idea of 
singing in groups instead of note by note is engendered. 

In scale work the singer should conceive the whole scale as 
one unit and not as a series of tones. He must always be abso- 
lutely governed by the meter and not by his voice. The use 

‘of words will help a great deal in the attainment of this concep- 
tion. Scales may be sung crescendo, diminuendo etc. ‘These 
dynamic indications should be realized from the outset as refer- 
ring to the group and not to the single note. 

The metronome may be utilized very beneceie during 
the practice of all musical figures. 

In working out the time, the dot is, of course, just as im- 
portant as is the actual value of the note. Many singers are very 
careless about giving the exact value to the dot. One dot after 
a note increases its value by one-half; two dots increase its value 
by three-quarters; three dots increase its value by seven-eighths, 
thus: 

Jedids dund Jib; Tusd nn 
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The same thing applies to rests. Thus a rest becomes half 
as long again when followed by one, three quarters when fol 
lowed by two and seven eighths when followed by three dots. 

The metronome may be used to indicate beats or counts. 
Thus in 3/4 time it may beat or tick once or three times to a 
bar. This use of the metronome, for indicating the counts in 
order that the time spot may be accurately felt, is strongly ad- 
vocated. | 

While giving due importance to the principal and secondary 
accents is the first and most necessary point to be observed in 
understanding the rhythmic scheme of a composition, the musi- 
cian will, in the final analysis, think in phrases, and phrases are 
composed of several measures (with the exception of the mono- 
meter which is rare). | 

In other words the true rhythm is actually determined by 
the comparison of phrase lengths—the broad unit—which in- 
cludes the arrangement of the beats in the measure which, in its 
turn, comprises the metrical value of each beat. 

Thus, in studying a composition, we first consider the counts 
and their arrangements, which correspond to the syllabic arrange- 
ment of the words in a poem. Next we consider the accents in 
the measure, which correspond to the feet in poetry. Then, 
when the feeling for these two phases of the rhythm has become 
automatic, we consider the phrase, which corresponds to the line 
in poetry. Finally we consider the Section (or Part) which in 
music corresponds to the stanza in poetry. This is rhythm and 
phrasing in its true sense. 

There are various forms of bar rhythm. They can all be 
classified as either duple or triple. The sense is which these 
words are here used must not be confused with duple and triple 
time, which was explained in the preceding chapter. Frequently 
duple bar rhythm is found with triple time, and vice versa. 

In studying the different forms of rhythm it is always neces 
sary to consider what is taking place between two principal 
accents. Aes 

Sometimes the rhythmic scheme starts before the principal 
accent and it is therefore necessary that the first mark on the 
music should be considered, irrespective of whether it is a note 
or a rest. Many songs start with an apparently incomplete bar. 
This is known as the anacrusis. The balance of this bar must 
always be made up, or accounted for, later. When the rhythmic 
type ends on a weak beat it is called a feminine ending. 
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1.—2 time 

2.—3 time 

3.—3 time 

4.—3 time 

5.—2 time 

6.—3 time 

7.—3 time 

8.—3 time 

9.—3 time 

10 —2 time 
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The following table gives some of the forms of rhythm in 
common use: 

AE 
ESS 

ae 

is Voz A 

AB the 
—=—— 

= 

\s w 

\ es eq 

= 
ee 

aracl;oueeae ira 

ARYL AA ap ilps 

eddies Jai. 

feic weal 

Ee. re iene 

L1.—3 time ale m o|e o 
a Sipe 

The first note is the anacrusis and the 
extra beat is made up at the end by the 
extension into the new measure. 

If the extension be doubled we have the 
first form of triple time. 

tarting on the anacrusis and subdividing 
the first beat we get this form. 

Starting on the second beat of the pre- 
vious measure we get this form. 

Subdividing the unaccented beat in the 
previous bar we get this form. 

Subdividing the third beat of the pre- 
vious bar and the third beat in the bar 
we get this form. 

Starting on the second beat of the pre- 
vious bar and subdividing both third beats 
we vet this form. 

Drawing together one accented beat with 
the unaccented one we get this form. 

Starting on the second beat and drawing 
together both unaccented beats we get 
this form. This unnatural prolongation of 
the unaccented beat as opposed to the 
accented gives rise to an effect similar to 
syncopation. 

The tying of the accented beat in the 
measure with the unaccented beat in the 
previous measure gives this form which 
is termed syncopation. 

Same as above but in triple time. 
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Other forms may be evolved by combining two or more of 
these types and by transferring them to values of higher or lower 
order. Measures containing more than three beats are only com- 
pounds of the duple or triple forms shown above. 

In order that the reader may properly understand and feel 
these different types of rhythm, he should tap them out with the 
metronome. The singer must be able to recognize and feel all 
these types of rhythm instantaneously. In a syncopated pas 
sage the singer must not only feel his part but also that of the 
accompaniment. If he is to sing on the accented beat and the 
accompaniment is to play on the unaccented, he must he fully 
conscious of the accentuation of his own part and of that of 
the accompaniment, and vice versa. 

This is, of course, a general rule: The singer must always 
be absolutely conscious of all that occurs in the accompanr 
ment. This is not only essential for rhythm but, as will be shown 
later, for the proper rendition of counter melody etc. 

In Brahms’ Sapphische Ode we find an example of synco- 
pation. Here the vocalist generally sings on the accented part 
of the beat. 

In many of the great songs a beautiful ensemble is obtained 
when the vocal part and the accompaniment have dissimilar and 
contrasting rhythms. The time can be counted out, however, by 
finding the least common multiple of the number of notes to a 
beat in the accompaniment and in the voice part. For ex- 
ample, if the voice is singing four notes to a beat and the ac- 
companiment is playing six chords or notes, both can be made 
to fit exactly by counting twelve to a beat. Thus in Friihlings- 
nacht, by Schumann, where the time sign is 2/4, the voice sings 
four while the accompaniment plays six to a beat. 

In Die Mainacht—Brahms Op. 43, No. 2—rhythmic 
contrast is used in a very interesting manner in order to obtain 
variety. In the first section there is no rhythmic contrast be- 
tween the voice part and the accompaniment, but when this 
section is repeated the accompaniment is changed, so that while 
the voice is singing, as before, in duple subdivision (when sub- 
division occurs), the accompaniment is changed to triple subdivi 
sion. In other words, while the voice is singing two notes to a 
beat, the accompaniment is playing in triplets. 

Another means taken by this composer in order to obtain 
contrast is the shifting of the accent. Thus, in measure seven 
of this song, the voice has a half note for counts one and two and 
sings again on three, whereas in a parallel passage, in measure 
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thirty-seven, the voice has a quarter note on the first count and 
a half note which it holds for counts two and three. 

The question of contrast is an important element in music 
and is one of the most useful means at the disposal of the com- 
poser for obtaining beauty and variety. 

A very important dramatic effect, most often found in 
Italian opera, is wrought by a strong accent or break (an h) 
in a closing cadence at the point where the voice takes the third 
degree at the same time that the accompaniment plays the domi 
nant seventh chord. Here the time is always drawn out and it 
is vital that the singer should make the stress, break or sob at 
exactly the correct moment. Innumerable examples of this may 
be found in the operatic literature. One is quoted in Ex. 13. 
Here there is a very strong stress or break at the point indicated. 

Ex. 13.—CapENcE Break FROM Aida, Act III; Duet, Aiba AND 
AMONASRO 



CHAPTER XXX 

CHORDS AND CADENCES 

Rhythm in the broad sense is based upon the phrase length, 
and the phrase is determined by the cadence. The latter in turn 
is a matter of chord formation and resolution. It therefore fol 
lows that a knowledge of chords—at least enough for analytical 
purposes—must be attained before rhythm in its most compre’ 
hensive sense can be understood. 

A chord is a series of three, four, or five different tones, 
arranged in intervals of thirds, or in forms that can be reduced 
to thirds. Three general varieties are recognized: Triads, or 
chords consisting of three tones; Seventh-chords, consisting of 
four tones; and Ninth-chords, consisting of five tones. Since 
what follows is a highly condensed account of chord-formation, 
the singer who is really ambitious will supplement it by further 
study. A list of standard works is given in the Bibliography. 

1. Triads may be built on any degree of the major or minor scale. 
For convenience, they are represented by the Roman numerals I to VII, 
the numbers indicating not only the chord but the degree of the scale on 

- which it is built. When the triad is arranged in thirds, the note on the 
bottom is known as the root. 

Ex. 14.—Truiaps or THE Major SCALE 

I II Ill IV V Vile el 
In building triads in minor, the harmonic form of the minor scale 

is used: 

Ex. 15.—TrRiaps oF THE MINorR SCALE 

I II III IV Vv Vise LL 
It will be observed that in these examples four different construc- 

tions of triads are used: Major, Minor, Augmented, Diminished. 
See Chapter XXXII, on Sight Singing, for an explanation of these 

terms. 
(a) In the major mode (Ex. 14)— 
I, V and IV are major triads, each consisting of a major 3rd and 

perfect Sth. 
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II, VI and III are minor triads, each consisting of a minor 3rd and 
perfect ‘Sth. 

VII is a diminished triad, consisting of a minor 3rd and dimi- 
nished 5th. 

(b) In the minor mode (Ex. 15)— 
I and IV are minor triads, each consisting of a minor 3rd and 

perfect 5th. 
V and VI are major triads, each consisting of a major 3rd and 

periect th 
III is an augmented triad, consisting of a major 3rd and aug- 

mented 5th. 
II and VII are diminished triads, each consisting of a minor 3rd and 

diminished Sth. - 
The technical names of these triads are as follows: I, Tonic; II, 

Supertonic; II, Mediant, IV, Subdominant; V, Dominant; VI, Sub- 
mediant; VII, Leading-tone Triad. 

It is important to note that any major or minor triad can appear 
in five different keys. For example: 

C, E, G— I of C major C, Eb, G— I of c minor 
IV of G major II of Bb major 
V of F major III of Ab major 
V of f minor IV of g minor 

VI of e minor VI of Eb major 

In the preceding examples the triads have been given in the order: 
bottom note, root; middle note, third; top note, fifth. This is their 
simplest form. In practice, however, they are found in innumerable 
modified forms. In order to illustrate the use of these triads, diverse 
examples will be given from the standard vocal literature. 

(a) Whenever a triad has its root as its lowest note the chord is 
said to be in root position (or fundamental form), irrespective of the 
arrangement of the notes above it. Examples: 

VOCAL. PAR T—— 
The Star Spangled Banner, motive I (Ex. 22, page 202). 
Pergcolesi, Nina (Ex. 27, page 206) ; first three notes. 
ACCOMPANIMENT— 
Schubert, dm Meer; first chord with voice. 
(b) Whenever a triad has its third as its lowest note the chord 

is said to be in its first inversion, irrespective of the arrangement of the 
notes above it. Examples: 

VocaL Part— 
Brahms, Wie Melodien zieht es mir; first three notes. 

Bizet, Carmen, tenor aria, ‘Air de la Fleur’; first four notes of 
voice part. 

ACCOMPANIMENT— 
Schumann, Widmung; measure 6, first chord. 
(c) Whenever a triad has its fifth as its lowest note, the chord 

is said to be in its second inversion, irrespective of the arrangement of 
the notes above it. Examples: 

VocaL Part— 
Franz, Im Herbst (Ex. 24, page 204); first four notes. 
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Charpentier, Louise, soprano aria, “Depuis le jour”; third measure 
of voice part, first four notes. 

AccOMPANIMENT— 
Schumann, Die Lotosblume,; measure 1. 
3. To each triad (three-tone chord) may be added another note 

a third higher, whereby a four-tone chord is formed called the chord of 
the seventh. All triads may be expanded in this manner. There are two 
seventh chords of outstanding importance. 

(a) The Dominant Seventh.—In the keys of C major and c minor 
it is built upon the dominant (G) and consists of the notes G, B, D, F, 
or 5, 7, 2 and 4 of the scale. It has three inversions: 

ppeetiveret,. sb, Gs (7. 224.55) 
eoaigys a) ck Gs, Be (2oa4 5, 7) 
3rd inv.: F, G, BD ie rie 

Like the triads, the inversions are Hetermined by the lowest note, the 
order of the notes above it being of no importance harmonically. 

This chord is called the dominant seventh because, in fundamental 
position, there is an interval of a seventh between the lowest and the 
highest tones—(G—F). It is also a combination of the two triads com- 
mon to both the major and the minor scale, which are built upon their 
fifth and seventh degrees respectively. 

This dominant seventh chord can be found in a similar manner in 
every major and its corresponding minor scale. It is important to note 
that both have the same leading tone and, since this leading tone occurs 
in the dominant seventh of both modes, we distinguish the major from 
the minor by the presence of the accidental in this chord. 

The dominant seventh is indicated by the sign V’. 
(b) The Diminished Seventh.—This chord is built upon the lead- 

ing-tone of any minor scale. For example, in b minor the diminished 
seventh is built upon Af, and consists of the notes At, C#, E, G. An 
example of a passage based upon this diminished seventh is found in the 
aria “Ritorna vincitor” from Aida, Act I: 

Ex. 16 

0S SS ee ee To A NSN) 
ee or oe Sons ace “aaa 6 at a 
w—_} {ee CLS wey BY Cais kaw 
LD EL 2 a Th TD AS i, 1 Eniarsmawea waaresaa? ait 6s Ean 

car-ro, unRe  mio-~ pa-dre, ‘di ca- te-neav-vin-to! 

Although no key signature is used the passage is in b minor. The 
diminished seventh is also found in the major mode as an altered chord. 

While a diminished seventh chord may be built upon the seventh 
degree of every minor scale, there are actually only three different types. 
They may be designated as follows: 

Typeniny tGr, by, F 
Type: iis Fe. Ay Cy. Eb 
Type III: C#, E, G, Bb 

By merely lowering any one of the component tones a half-step, each 
diminished seventh leads to eight different keys—four major and four 
minor. Taking, for example, Type I: Gt, B, D. F: 

Lowering F: Gt, B, D, Fh, equivalent to Gt, B, D, E, dominant 
seventh of A, both major and minor modes.. 
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Lowering D: Gt, B, Db, F, equivalent to Gt, B, Ci, Ef, dominant 
seventh of Fit, major and minor. 

Lowering B: Gi, Bh, D, F, equivalent to Ab, Bh, D, F, dominant 
seventh of Eh, major and minor. 

Lowering Gt: Gh, B, D, F, dominant seventh of C major and minor. 
Similarly Types II and III may be shown to modulate into eight 

different keys in the same way. 
The dominant seventh and diminished seventh chords appear con- 

stantly in the works of all composers. In Schubert’s Schlummerlied, for 
example, there is not a single measure of the accompaniment which does 
not contain a V’ in some form. It is seldom absent from the final 
(authentic) cadence with which most songs end. It is important to 
remember that the V’ of a major scale and the V’ of its corresponding 
minor are exactly alike. 

Little need be said about the Ninth Chord, or five-tone chord. 
Only one is used, the V’, formed by adding another third on top of the 
V". Its existence is questioned by some theorists. Its most convincing 
use will be found in the works of Wagner. 

4. In looking over the songs referred to—or any others, for that 
matter—the reader cannot have failed to notice many chords containing 
notes with accidentals that conflict more or less with the key-signature. 
These are either (a) altered chords or (b) modulations. The difference 
between an altered chord and a modulation may be briefly summarized by 
saying that an altered chord does not have the effect of changing the 
key, while a modulatory chord shifts the key center, establishing a new 
tonic. For example, in the aria “Depuis le jour” from Louise, in the key 
of G major, measure 21, just before the words “de ton premier’, is a 
diminished seventh chord, Type III; but this and the following measure 
do not modulate out of the key of G despite the accidentals Bh and Cf. 
The accidentals Cf and At in measure 10, however, on the words “ma 
destinée” lead to a modulation to the key of b minor. 

To go more deeply into this question here is impractical; it forms 
a large and important part of the study of harmony. 

5. Finally, chords in their original form, if continued for too iong 
a period, are apt to become monotonous. Variety is attained by the use 
of one or more of four methods: 

(a) Harmonic figuration, or breaking up of the chords into ar- 
peggio form. Examples: 

VocaL ParT— 
Rossini, [2 Barbiere di Siviglia; soprano aria, ‘Una voce poco fa”, 

third and fourth measures. following the interlude. 
ACCOMPANIMENT— 
Gounod, Faust; tenor aria, “Salut! demeure chaste et pure’, the 

entire section marked Poco piu mosso. 
(b) Introduction of auxiliary and passing notes. 
VocaL PartT— 
Weber, Der Freischtitz; soprano aria, “Wie nahte mir der Schlum- 

mer’, Act II. Measures 12 and 13 after Vivace con fuoco illustrate 
auxiliary notes. The next two measures illustrate passing notes. 
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ACCOMPANIMENT— 
Schumann, Jasminenstrauch. 
(c) Suspensions, or the holding of chords or parts of chords over 

into the following beats or measures. 
VocaL Part— 
Ponchielli, La Gioconda; soprano aria, ‘‘Suicidio!”’, last two mea- 

sures before the second interlude—‘‘del mi-o camin’’. 

This device is very frequently found in Italian opera; it is 
a characteristic effect. Here the note A is suspended. This note 
is the third of the tonic triad (1), and against it, in the accom 
paniment, is the dominant (V), really a mixture of two chords 
at once. ‘The note is tied over the third beat (9/8 time) and 
on this beat a very strong press or even a break in the voice part 
must be made. A strong vibrato should be used where a press 
is desired. Sometimes a sob is made at this point. It is most 
important that this press should be made at exactly the correct 
moment, even when the tempo is drawn out. 

ACCOMPANIMENT— 
Brahms, Wiegenlied. 
(d) Organ Points, or sustained tones, usually in the bass. 
ACCOMPANIMENT— 
Saint-Saéns, Samson et Delilah; aria “Printemps qui commence’, 

last section marked poco piu lento, entire section to the end of the aria. 
Schubert, Der Leiermann. This song is based entirely upon a double 

organ point. 

We are now in a position to discuss cadences. The end of a phrase 
is always marked by a cadence. The most important types of cadences 
are as follows: 

_ 1. The Authentic Cadence: V to I, or V’ to I. It is found in 
two forms, Perfect and Imperfect. 

(a) Perfect Authentic: V to I or V' to I. The V or V' must be in 
root position and the I must have the root in both outer parts. This is 
illustrated in the first measure of Ex. 17. 

x17 
Direct or Authentic Indirect or Plagal 

Other examples: 
Schubert, Der Tod und das Madchen; end of voice part. 
Brahms, Der Schmied; measures 12, 13—und Platz. 
(b) Imperfect Authentic. This is any progression of V or V' to 

I which avoids the strict conditions of the perfect authentic. Although 
the chords used are themselves suggestive of finality, the imperfect form 
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of the cadence has the effect of modifying or qualifying this impression 
of total finality. Examples: 

Schubert, Wohin?; measures 13, 14—Rath mir gab. A modulation 
to the key of a minor. 

Schumann, Volksliedchen; measures 3, 4—grinen Hut. 
2. The Plagal Cadence, IV to I. This also is found in its perfect 

and imperfect forms—the conditions are the same as for the two forms 
of the authentic cadence. It is illustrated in the second measure of Ex. 17. 
Other examples: 

Schumann, Lorelei; measure 6 from end—Gedenke mein! 
Brahms, Sonntag; measure 13—wollte Gott. 
3. The Deceptive Cadence: V or V' to VI. It is called deceptive 

because the chord expected after the V or V' is IJ, not VI. 
Ex. 18.—DEcEPTIVE CADENCE IN Stilles Lied, FROM THE “‘ELILAND” 

CYCLE, BY VON FIELITZ 

“ay 2 2) GSS Be eS ER 
ele Sey ¢ RR 2 a AE IE WE 

doch al le zeit! 

etc. 

DI. vi D VI 

Other examples: 
Schubert, 4ve Maria; measure 10. 
Schumann, Jhre Stimme; measures 7 and 8—Stimme spricht! 
Mein altes Ross; measures 6 and 5 from end—so weh, so weh! 

Schumann often uses a modification of the deceptive cadence con- 
sisting of V or V’ going to V‘ of the relative minor. ‘This has an even 
more strongly marked deceptive effect than V’ to VI. An unusual form 
of the deceptive cadence—V' to the first inversion of IV—is found in 
Ihre Stimme, measures 10 and 9 from the end—zu gut. 

4. The Half Cadence or Semicadence: usually I to V, but often 
other chords to V. The characteristic is that the final chord is V. 
Ex. 19.—SEMICADENCE 

Half Close 
Deceptive or Unexpected - 

(Third Doubled) 

Other examples: 
~ Schumann, Mondnacht; measures 12 and 13—still gektisst. 

Brahms, Die Mainacht; measures 25 and 26. 
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At such points in songs as the ends of stanzas, the ends of sections 
where the piano has an interlude, and at the final close, the two chords 
of the perfect cadence are preceded by others that bear cerfain ‘definite 
relationships to the cadence chords. The whole group, or “cadence 
group”, has become a sort of standardized formula which has been the 
common property of every composer since before the time of Bach. The 
following cadence groups are most often found: 

(a) I 

Ne —I, 2nd inv.—V (V')—I 

VI 
(aye Pee IVenv.(y 3-1 
(c) VI eg . int iv eeey lt II, 1st inv—V(V')—I 

Sometimes a whole phrase, or even a period of a song, is based 
Upon one of these cadence groups. The example on page 185 from 
Old Folks at Home shows what is meant. 

The harmonic scheme is built on the cadence type (a). The chords 
used are: I, IV, I (with fifth in the bass), V', I. This refers to measures 
5 to 8. Measures 1 to 5 are based upon a similar chord arrangement. In 
measure 4 we have an example of the half close. 

When singing ar playing these eight measures it will be seen that 
the obvious places at which it is possible to pause are at the end, of the 
fourth measure, where the half close occurs, and at the end of the 
eighth measure, where the full close occurs. These possible stopping 
places are definitely fixed by the presence of the cadence as indicated 
by the table. 

_ Thus the ends of the phrases are determined by the places where 
the cadences occur. 

The importance of a proper understanding of this fact can- 
not be overestimated since many singers are quite unconscious 
of what a phrase really is, and moreover, the true unit in music 

is the phrase. Unless the singer actually feels and knows 
what a phrase is, he will not be singing the song at all; he will, 
in effect, be merely making a series of disconnected sounds. 
This can be paralleled to speech—a series of words are nonsense 
unless the one who speaks them divides his thought into sen- 
tences. The phrase in a song is the sentence, and just as the 
sentence is the unit of speech, so is the phrase the unit of 
music. A series of words undivided into sentences are meaning- 
less, and similarly, a series of tones undivided into phrases have 
no meaning. The singer who sings note by note is singing non- 
sense. In learning a song it is essential that the student should 
mark the phrases, which he will be able to do when he knows 
where the cadences occur. 



CHAPTER XXXI 

PHRASING AND RHYTHM 

It has been shown in the preceding chapter that the phras- 
ing of a song is determined by the presence of the cadences. 

There are many kinds of phrases and these are classified ac- 
cording to the number of measures they occupy. 

It must be remembered that the ear of the listener senses the 
phrase from the first tone to the completion of the value of the 
measure. “Thus, when the phrase starts on an anacrusis, the 
measure must be balanced or made up, by an extension into an- 
other measure. This was explained in Chapter XXIX. The dif- 
ferent kinds of phrases are: 

MEICSIOMUCCEE =... css ee ee tt cee one-measure phrase. 
SCTE oh Aa el two- io 

TGs ase shes soo oie o ole three- “ * 

BeeiTarMmeter Joss... ll ek one LOULt ae. * 
PINS C OT Oy fo ios es arses ee ee es five- = 
ICCC ss oc cw see eo Six- is 
Sa el seven- rs 
EE INCLC ESS ae eee se be oe eight- “ s 

et a etc. 

The most usual forms of phrases in songs are the Dimeter 
and the Tetrameter. 

The example of Old Folks at Home—(Ex. 20)—shows 
the tetrameter form. Here we have two phrases, the first from 
measure 1 to 5 and the second from measure 5 to 8. 

An interesting example of the dimeter phrase is found in 
Schubert’s song, Des Madchens Klage (in c minor). The first 
phrase of the voice part starts on an anacrusis which consists of 
a sixteenth note; and it ends in the second measure with the final 

sixteenth subdivision for this measure omitted from the phrase. 
Thus the last beat of this measure, which consists of an eighth 
note followed by two sixteenths for the voice, has these two six- 
teenths split, so that the first belongs to the first phrase and the 
second to the second. The first phrase ends with a half close in 
¢ minor and the second with a full close in E flat major. The 
second phrase also ends one sixteenth note before the end of the 
measure. 
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188 THE SCIENCE OF VOICE 

Waltz songs are usually written in octameter phrases. For 
example, the waltz song “Ainsi que la brise légére’—from 
Gounod’s Faust (Act I, No. 6)—illustrates a period containing 
two eight-measure phrases. The first phrase cadences on the 
dominant seventh of D major and the second, contrasting phrase 
cadences on the tonic of A major. This is an example of two 
phrases similar to each other from the standpoint of melody but 
ending with contrasting cadences. The presence of the acci- 
dental Gt in the second half of the second phrase is a 
sign post which indicates A major, since Gi is the leading tone 
of this scale. It is interesting to note that the triad, A, Cz, 
E, is both A major I and D major V. This enables the com- 
poser to return to the original key in the following phrase. 

In many cases different phrase lengths are combined in 
the same song. ‘This gives variety and contrast. 

An interesting example of varied rhythm is found in Schu- 
mann’s song Seit ich thn gesehen. After one measure of intro- 
duction there is a three-measure phrase. This is followed by 

another similar phrase, and, in contrast, by four two-measure 
phrases. This is striking and rather unusual, since the three- 
measure phrase is not very often found in songs. ‘This contrast- 
ing of two and three-measure phrases produces a very beautiful 
effect. 

The question of phrasing and phrase contrast is an extensive 
one which is only touched upon lightly here. There is a great 
deal of valuable literature on this subject, although little has been 
found directly bearing upon the question with reference to songs. 

The phrase length has an important bearing upon the tempo 
of a composition. The general rule is that the tempo is fast 
when the phrase is long and vice versa. 

This leads to a most important principle from the point of 
view of the singer, namely that he should take his breath, 
wherever possible, after each phrase. It sometimes happens 
that a phrase is so long that it cannot be sung in one breath, and 
in this case he must take the extra breath at a caesura, as quickly 
and unnoticeably as possible, in order not to distort or hold up 
the musical figure. A caesura marks the rhythmical end-point 
of the melody, or in other words, the end of a motive or motive 
member—in the case of a long motive. In regard to the words, 
a caesura must fall either after a monosyllable or after the last 
syllable of a word. Under no circumstances may the singer break 
a motive except by dividing it into its component members at 
the caesuras. ; 
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Of course a breath may always be taken where a rest is in- 
dicated, although it is sometimes better not to breathe when it is 
of very short duration. The general rule is, then, that the breath 
marks should be indicated at the ends of the phrases, and where 
an extra breath has to be taken, at a caesura. 

Now the statement made above that the tempo has an effect 
upon the length of the phrase has an important bearing upon this 
question since, for example, eight measures, taken quickly, may 
occupy about the same time as would two, taken slowly. 

Of course anyone who has become ‘breath-conscious’ as the 
result of having been taught ‘breath-control’, is always worried 
about his breath, and he will, therefore, tend to split phrases in 
a most unmusical manner. A properly trained singer should 
never find himself in this predicament. There are innumerable 
cases of great compositions which are habitually abused in this 
way. An interesting case of this is found in the Franz song /m 
Herbst which starts with two similar phrases of three measures 
each. 
Ex. (21 

22) GO) Je CER 5S Se 
4029 SG ( a Bie (eS SS Ee aan ad ee | eg 
fos 0) 1' i OLS“ (sel LS Sa 1S) Ee ee ee ee" 2 eee 
Sot a ae eee eee ee es EE eee 

Die | Hai- de ist braun, einst blih-te sie roth; ee, 

The above example illustrates: 

1. A three-measure phrase. 
2. An example of a melody based upon the melodic form of the minor mode, 

¢ minor, ascending. 

These phrases should not, in the author’s opinion, be broken, 
and the beauty of the composition is seriously impaired by the 
singer who does so in order to inspire, however quickly he may 
be able to perform this act. 

Another example of a phrase which should not be, but 
which often is, broken by singers is the mounting phrase in 
Schubert’s song Du bist die Ruh. The climax of the song is 
ruined when this is done. 

Another consideration may arise in the mind of the reader— 
he will probably think: “But what about the words: should not 
the singer breathe and phrase according to the words he is sing’ 
ing?’ The answer is, of course, in the affirmative. but in any 
properly written song there should never be any conflict between 
the words and the music. In such a song the words and the 
music are wedded, and far from conflicting, they amplify and 
help one another. Unless the music is written for the words, 
and with due regard to their import and rhythm, the song is 
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valueless. Where the sense of the words gives a pause, the 
phrase should close,.and where there is a slight pause, the music 
should show a \caesura: The rests in the music should coincide 
with the Peta petice: in the poem. Songs which are not prop- 
erly written should be avoided. 

We have, however, another case—that of a translation. The 
songs of the great composers are, of course, properly written, 
from this standpoint, in practically every case. These songs have, 
however, been translated, and such translation is necessary since, 
at any rate in the opinion of the author, it is far better for a 
beginner to use his own language than for him to attempt to sing 
in a foreign tongue which he will probably mispronounce and 
which he may not even understand. 

Now, unfortunately, many translations are very poor. The 
words not only do not fit the music properly, but also many cases 
have been found where the music has been distorted, and even 
the accents interfered with, in order to fit these poor translations. 
When choosing a translation, it is essential that the singer should 
read the words with care and definitely reject any edition in 
which they are unsatisfactory. Ifa proper translation cannot be 
found, it is a good plan to try to alter the words written so that 
they fit the music better. With a little skill and patience many 
improvements will often suggest themselves. ‘Translations have 
been found in which an accent in the music falls on the unac- 
cented syllable of a word. The word must then be changed. 

Sometimes extra notes are introduced in order that the 
words of the translation may fit. This is illegitimate and the 
singer should so alter the words that such extra notes are elim- 
inated, while, at the same time, the sense is retained. 

No one should sing an English song in which an accent in 
the music falls on an unaccented syllable of a word. 

Much of the dramatic and poetic value of a poem is lost in 
translation, as is a great deal of the ‘color’ of the language which 
has characterized the words in the composer’s mind. Lucky in- 
deed is the singer who can really sing in the original language 
of the composition, since he can get far more out of the song than 
can the one who is limited to a translation which is, at best, a 
makeshift. 

We now come to the subject of the broader rhythm which — 
is dependent upon the phrase length. In considering the broad 
rhythm of a song we must, in the last analysis, think in phrases 
and not in notes, bars, or even in musical figures. Thus in 
dimeter phrases we should count two—one beat to the measure— 
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regardless of the time sign; in trimeter, three; in tetrameter, 
four etc. In octameter, eight may be counted, but it is sometimes 
better to count four, twice, for the sake of convenience, although 
the sense of eight must not be lost sight of. This is similar to 
the device of counting ‘and’ in the bar. 

The whole song will take shape when the singer thinks of 
it in terms of this larger unit. Of course all the details must be 
perfect before he attempts to do this. It is only when this broad 
sense of the rhythm is attained that the song will be interpreted 
with its proper swing and ‘shape’. 

To sum up: The student must first observe the time sign and 
mark the beats in the measure and the principal and the second- 
ary accents. Then he must find the cadences, and from them, 
work backwards thus establishing the phrase lengths. From the 
phrase lengths he can establish the larger rhythm and he will 
then be able to count once only for each bar, counting one, two, 
three, four etc. according as the phrase is mono-, di-, tri-, tetra- 
meter etc. 



CHAPTER XXXII 

SIGHT SINGING 

It is, of course, desirable that the singer, no less than the 
pianist, should be able to read music at sight. A musician should, 
in fact, be able to read music from the printed page just as 
fluently as he can read a book. Anyone who can read at sight 
is able to learn songs, operatic roles etc. in a fraction of the time 
necessary for the one who cannot do so, since the process of 
“picking out” the notes, working out the time and learning the 
melody by ear is a long and tedious one. 

It is evident that the faculty of reading music at sight im- 
plies not only the ability to read notes and hear mentally the 
sound of relative pitches and of all possible intervals, but also 
the capacity for conceiving instantaneously the exact time-spot. 

Although it is an asset for the singer to have a sense of 
absolute pitch, the important essential is rather a sense of 
relative pitch. For this reason the student of sight singing 
should use the movable, and not the fixed, do. 

There are many methods of teaching intervals in vogue but, 
in the opinion of the author, the best way is to base all such 
teaching upon a knowledge of scales. For this reason the 
student should know all the scales from the theoretical point of 
view and should also know the sound of the diatonic major, 
minor—especially the harmonic form—and the chromatic scale 
(see Exs. 2 and 3). It is essential that, given the keynote, he 
should be able to sing any form called for without the slightest 
hesitation. 

All the intervals used in music are based upon the scales, 
and the student should not attempt to master the intervals until 
he knows the scales perfectly. The method of teaching intervals 
by means of steps is a confusing one and has been found to be 
unsatisfactory in practice. 

The various musical forms with which the singer should be 
conversant are as follows: 

1. All the diatonic scales, both major and minor. See 
Chapter XX VII. 
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2. All the intervals and their inversions. These intervals 
are: perfect, major, minor, augmented, diminished. 

When given the names of any two notes the number name 
is obtained by counting from the lower to the upper. Thus CE 
is a third of some sort, A-Ft is a sixth etc. 

In order to determine the specific name of any interval, in 
other words, whether it be major, minor, augmented etc., the 
scale of which the lower note of the interval is the keynote, 
must be considered. Thus in the above examples, considering 
the interval C’E, it is evident that E is the third in the key of 
C major, and this interval is, therefore, a major third. Had the 
interval been C-Eh, the Eb would have been the third in 
the scale of c minor and the interval would, therefore, have been 
a minor third. Thus the minor third is a half-step less than the 
major. Had the interval been C-Ed, it would have been a half- 
step greater than the major third, and this is what is known 
as an augmented third. 

It is important to note that this interval should not be con 
sidered the same as its enharmonic counterpart C-F, which is a 
fourth. Thus the interval is determined by its number name. 
Again, if the interval had been C-Ebb, it would still have 
been a third, although the actual interval is less than the minor 
third by a half-step. This is known as the diminished interval. 

In order to obtain the number name of an inverted interval 
in the compass of an octave, the rule is to subtract the number 
of the given interval from 9. Thus a third inverted becomes a 
sixth etc. For example: CE, a third, when inverted becomes E- 
C, a sixth; C-D, a second, becomes D-C, a seventh; C-F, a fourth, 
becomes F-C, a fifth etc. 

Now CE is a major third, but its inversion, E-C, is a minor 

sixth; CD, a major second, becomes D-C, a minor seventh; but 

CF, a “major” fourth, becomes F-C, a “major” fifth in the scale 

of F. For which reason this interval—the fourth—is known as a 
perfect interval. 

The perfect intervals are: primes, fourths, fifths, octaves. 
These intervals cannot be classified as major or minor, but 

they can be diminished or augmented. Thus C-G# is an aug- 
mented fifth while G#-C is a diminished fourth. 

All seconds, thirds, sixths and sevenths may be classified as 

major, minor, augmented or diminished. 

By using the movable do, all possible intervals are known 
when those in one scale are mastered. The following intervals 
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are possible from the note C. For practice, similar tables should 
be made from other notes: 

Perfect Major Minor Augmented Diminished 

Primes: cc c-ct c-ch 
Seconds: - c-d c-dh c-dt c-dbh 
Thirds: —— cre c-eb cet c-ebh 
Fourths: cf —— -—— c-ft c-fh 
Fifths: cg — — c-gt c-gh 
Sixths: —— ca cab cat c-abb 
Sevenths: ~— eb c-bh cbt . cbbp 
Octaves: cc — c-ct ce-ch 

The wider intervals are ninths, tenths etc. A ninth is a 
second extended, a tenth a third extended etc. The extended 
form of the interval is found by adding 7, so that the sixth be- 
comes the thirteenth etc. 

These intervals should be sung repeatedly using the names 
of the notes—do, re, mi, etc——or the numbers 1, 2, 3, etc. 
(thus a major third should be sung either as do-mi or as 1-3) 
until their sound is perfectly familiar to the singer's ear. 

3. All the major and minor triads. These were fully dis 
cussed in Chapter XXX. They should be sung repeatedly until 
their sound, and that of their inversions, is learned. 

4. The dominant seventh and diminished seventh chords, 
also discussed in Chapter XXX. Both these chords should be 
“spelled out”, and sung in their fundamental and inverted posi- 
tions, until their sound is known and firmly established in the 
student's mind. 

5. The chromatic scales and intervals. After the chro- 
matic scale has been thoroughly mastered, chromatic intervals 
may be learned. The most important of these intervals are the 
chromatic thirds and sixths. 

6. Ornaments of melody. The principal ones are: (a) the 
long appoggiatura; (b) the short appoggiatura; (c) the double 
appoggiatura; (d) the turn; (e) the trill; (f) the trill and turn 
combined; (g) the chain of trills. 

All these forms should be learned, practised and recognized 
at sight. It is essential that the proper note or notes should be 
accented. ! 

One of the most important phases in the study of sight 
singing is the development of the ability to conceive and read 
time and rhythm instantaneously. At first the student will have 
to mark the counts, but later he will be able to sense where they 
fall without having to do this and the process will, after some 
practice, become automatic. 
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A general idea of the steps which may be taken while learn- 
ing to read at sight is as follows: 

Observe time signature. 
2. Mark counts. 
3. Mark accents. 
4. Observe signature and determine do. 
5. Using the movable do name the notes throughout the 

composition do, re, mi, etc. When a definite key change occurs, 
the do must, of course, be moved. 

The above process is necessary in the early stages, but later, 
when the student has acquired sufficient knowledge of the in 
tervals etc., and has had sufficient practice, he will be able to 
see and read music straight off like a book, without having to 
make any marks on the printed page. 



CHAPTER XXXIII 

FORM 

Form in music is the balancing of the phrases, periods and 
sections of a composition. The two kinds of form which are 
most used by composers of songs are Binary and Ternary. 

A study of folk songs has given much to modern music in 
regard to form, and many of the great principles upon which our 
modern songs are built are derived from folk music. 

The definition of the term “folk song” is a mooted ques- 
tion. Some authorities hold that a folk song is genuine only 
when it has grown up among the people, has been handed down 
from one generation to another, and has finally been written 
down. Others contend that the origin of a folk song may be 
known when it has been popular among the people tor many 
generations. In this class would fall such a song as Old Folks 
at Home by Stephen Foster. After all, the folk songs of un- 
known origin have been harmonized by relatively modern com- 
posers and their character, therefore, somewhat changed. 

In the chapter on scales, the Aeolian form of the minor 
mode (Ex. 5) was mentioned. This scale is used in the 
original version of the English folk song Salisbury Plain. 
Examples of the Phrygian and the Dorian forms of the minor 
mode are also found in folk music. 

Form is actually based upon folk music where we find the 
principles of symmetry, balance and contrast exemplified. 

In Chapter XXXI the question of phrases and phrase 
length was discussed. Two or three phrases (two are more 
usual) which balance and contrast with each other form a 
period. The first phrase is called the thesis and the contrasting 
phrase the antithesis. Example 20, Old Folks at Home shows 
eight measures or two phrases. Measures one to four, inclusive, 
embody the thesis which cadences to the dominant, and measures 
five to eight the antithesis which cadences to the tonic. These 
two phrases together form a period. Two or more periods form 
a section of a composition. As with periods, sections must be 
balanced and contrasted. 
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For purposes of discussion the first phrase with which the 
tune begins, or the thesis, will be called A, and the contrasting 
phrase, or antithesis, B. If there is still a third contrasting phrase 
it will be called C. 

Many songs are based on the principle A—-B—A. The first 
time A occurs it will be marked A‘ and the second time A’. In 
this manner the form can be analyzed and the structure of the 
song classified. For example in the Welsh folk song All through 
the Night there are sixteen measures consisting of four four- 
measure phrases. The material in this song is divided thus: 

A’, measures 1 to 4 Sin ba rasa 
f sige fat Doee 

B, : 9 to 12. one phrase 
AS ‘ HAM CO SL Ot cae we ‘ 

A\* appears twice to start with, B contrasts with it. and A is 
repeated again at the close. This is known as ternary form. 

This leads to one of the most important phases of song con- 
struction: restatement after contrast. A is stated, B contrasts 

with it, and A is then restated. These sixteen measures can be 

counted four times four, in order that the larger rhythm may be 
felt. 

An example of a modern art song which follows this form 
is Mit einer Primula veris by Edvard Grieg. It is in 6/8 time 
and the phrases are four measures long. The song consists of 24 
measures altogether, so that there are six fourmeasure phrases. 

A’ consists of two phrases—measures 1 to 8, 
B ee ee &e ee ee 9 to 16, 

A- 6 se 6b 6 sb 17 to an 

This song may be counted six times four when counting in 
measures. 

An example of this type of form in the operatic literature 
is found in the tenor aria “Celeste Aida” from Verdi's Aida 
Considering the aria itself and not the recitative we have: 

A*, 14 measures; B, 10 measures; A*, same as Al. 
The whole aria is closed with a coda which will be ex- 

plained later. 
The composer has carried out the idea of restatement after 

contrast not only in the music but in the words also, since in A’ 
and A* Radames speaks of the beauty etc. of Aida, and in B he 
tells of his desire to restore her to her country and throne. 
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One of the best known examples of the binary form is Schu 
bert’s Hark! Hark! the Lark! After an introduction of eight 
measures for the piano, the plan is: 

A, a phrase of four measures (9-12), repeated (13-16) and 
extended (17-18). B, a contrasting section consisting of a period 
with the second phrase repeated and extended to the end of the 
song. There is no return to the melody heard at first. 

The examples considered so far have been of songs based 
upon the simple folk song pattern and they are beautiful and 
appealing despite their simplicity of design. Of course many of 
the compositions of these great composers are of a far more 
highly evolved type. Wide variation of phrase length is found 
among their works, although the balance is always maintained. 

To the layman this simple folk song form carries the 
greatest appeal since it is the expected outcome. 

Much of the beauty and variety in music, from the must 
cian’s standpoint, is gained, however, by the unexpected. In the 
more complicated songs, beauty and contrast are often attained 
by variations of phrase length, rhythm etc. Nevertheless, the 
symmetry is always maintained by the great composers. Thus 
the principle of unity is retained in spite of variety. 

Probably one of the greatest masterpieces in the vocal 
literature is Der Erlkonig by Schubert. The poem is by Goethe. 
The characters introduced are the father, the child and the Erl- 
king. In this composition the composer departs from the con- 
ventional form in a very striking manner. Most of the phrases 
are cast in the four-rmeasure mould, but the tenseness and dra- 
matic quality of the poem causes the composer to “tighten up” 
the phrases, as it were, with the result that in several places the 
phrase length is contracted to three measures (52-54, 70-72, 
117-119), to two measures, (146-147), while the little interlude 
which overlaps measures 19 and 20 can be considered as a one 
measure phrase. Considering the song in its original key, g minor, 
the analysis is as follows:1 

1. Introduction; 1-15, g. 
2.. Narratives \16-32,2" C17 Ly By (26). oe 

Interlude; 33-36, g. 
3. Dialogue; 37-54, g, c (39) f (47), Bb. 

Interlude; 55-57, Bb. 
4. Erlking; 58-72, Bh, F (64), Bh (66). 
5. Dialogue; 73-85, c, b (81), e (82), G. 

‘Major keys are indicated by capital letters, minor keys by small letters. The 
figures refer to the numbers of the measures. 

¢ 
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6. Erlking; 86-96, C, a (89), G (91), C (93). 
7. Dialogue; 97-112, a, ct (106), d (108). 

| Interlude; 113-116, d. 
8. Erlking; 117-131, Eh, d (120), bh (124), g (129). 
9. Narrative; 132-148, g, c (139), Ab (143), g. 

The whole of the composition is written in 4/4 time, but the 
types of rhythm vary a great deal. 

At first the rhythm is regular. 
For the cries of the child the movement is made more agi 

tated—measures 73-'76—by a change of the units in the metrical 
figure. 

The accompaniment consists of contrasting metrical figures 
of two groups of triplets followed by three quarter-notes. This 
gives the effect of the horse galloping. Later this same metrical 
figure is written in octaves as the dramatic import becomes more 
agitated. 

In the section beginning measure 86 and extending to 96 
the change of rhythm gives the effect of enticement. This is 
particularly striking in measures 93—-96, where the subdivision 
of the second and fourth beats in the bass occurs. This gives the 
effect of dancing and singing. The rhythmical subdivision of the 
beats in one form or another is maintained throughout the song 
until the final three measures are reached, when it ceases and 
chords take its place. This allows the singer to declaim the last 
phrase which is in recitative form. 

This song Comes under the type of art ballad of which more 
will be said later. 
The coda has already been mentioned. It is an extension of 
a part by an adjunct developed from the material used in the 
body of a song or composition, and it does not affect the form as 
a whole. Considering the coda in the tenor aria from Aida, 
mentioned above, the following facts appear: It is added on after 
A? and does not affect the form A’, B, A?. It extends from 
measure 38 through measure 48 of the vocal part. In measures 
20-21 in the body of the aria the following metrical figure is 
found: 

hdd |e d ddd sd 
This same figure appears in the coda measures 41-43. The 
recurrence of this motive leads to the dramatic climax in 

measures 43-44 of the coda. 
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Another device of interest which sometimes occurs at the 
end of a song or section of a song is the extension. It has the 
effect of delaying the final cadence and is generally brought about 
by the repetition of certain words. 

For example in the song Si mes vers avaient des ailes by 
~Reynaldo Hahn, the close of the first verse—measures 14 to 17 
inclusive—is a four-measure phrase. The parallel passage in the 
second verse, extending from measure 23 to 28 inclusive, is a 
‘six-measure phrase. By repeating the words “Si mes vers avaient 
des ailes”, two measures are added to the second verse. The 
music would have been complete had he used measures 23, 24, 

27 and 28. This delay of the close, and the repetition of the 
words, is very effective. 

A song in which we find A, B and C instead of only A and 
B is Les Cloches by Debussy. este se: this composition 
in the original key—c sharp minor: 

A....Measures 1—10, including two measures of introduction. 
Beers ~ 11—20. 

Oe ‘“ _-21—41, including five measures of postlude. 

The principle of variety in unity is well exemplified in this 
song. Three different sorts of material have been used for the 
vocal part—A, B, C. 

The accompaniment carries the principal melodic figure 
which consists of four tones. This figure is practically unchanged 
throughout. The voice part consists of a sort of obbligato 
melody. 

In A and B the tonality is Cf minor. In C it changes 
to E major, which is the relative key. 

The rhythmical working out of the four tones—Ct, Df, E 

C4—which comprise the principal melody, is the most interesting 
feature of the composition. These four notes represent the bells. 
This rhythmical figure is first found in the left hand part from 
measures 1 to 6. At measure 6 it is raised to an inner voice, 
and extends to measure 15. At measure 15 it is taken up by 
the right hand in an inner voice until measure 21 is reached. 
At measure 21 it occurs in the upper voice of the treble with 
augmented rhythm, and this continues to measure 34. It re- 
appears in measure 37 with the accent shifted, is absent from 
measure 38, and reappears, for the last time, in measure 39 for 
one measure only. 
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The form of this rhythmical figure, which consists of the 
notes Ct, Dt, E, Ci, is as follows: 

In A and B: J ats By | A ete 

Pease | o °| 
In the postlude: 4 Al d 4 | a4 | 

In measure 15 five different types of rhythm appear at once thus: 

Voice nie) 2 d | 

In C: 

oO 

ir ee eee 

Ad oe Sue) 
Accompaniment 

ees 

ss 

In addition to these factors of the rhythm in this measure, 
there is the device of 3 against 4. 

Of course the singer who hopes to feel and understand such 
a song properly must conceive all these rhythms simultaneously. 

To sum up: the serious student, before attempting to inter- 
pret any song, should be able to distinguish the musical figure, 
the phrase, the period and the construction or form of the com- 
position. In this way only can he really appreciate the balance, 
the symmetry and the contrasting effects. 

The ‘ham’ actor who merely ‘vocalizes’ his words is no more 
ridiculous than is the singer who has not fully grasped the im- 
port of the music. No matter how ‘beautiful’ the voice of an 
actor may be, his performance is worthless and ineffective if he 
does not bring out every shade of meaning in his lines. In the 
same way, no matter how beautiful a singer’s voice may be, if 
he does not fully understand the music his performance is futile. 



CHAPTER XXXTV 

MUSICAL MOTIVES 

The smallest group of notes which can represent a musical 
idea is called a musical figure, or motive figure. This is the 
embryo or seed from which the idea springs. A further develop- 
ment is known as the motive. When this idea is rounded out the 
resultant group of notes is called a theme. 

These definitions are more or less relative, since as few as 
four notes may, in certain cases, form a theme. An example of 
this was shown in the Debussy song Les Cloches. 

At first flush it would seem, to the layman, that the use of 
many motives in a song would show versatility on the part of the 
composer and that such prodigality of thematic invention would 
produce great contrast and beauty. On the contrary, however, 
a study of the great masters demonstrates the fact that true skill 
is revealed by the use of but few motives ingeniously contrasted. 

In Puccini's opera Madame Butterfly the theme of 
“The Star Spangled Banner” is used to characterize the American 
hero—Pinkerton. 

Ex. 22 Motive I ; Motive II 

Illustrating the theme of the “Star Spangled Banner” divided into its motive 
members, marked I and II. 

Motive II is subdivided into two musical figures marked a and b. 

Motive I consists of the broken tonic chord of B flat major in fundamental 
position. 

Motive II contains two musical figures, the first, a, consisting of three notes 
scalewise downwards, and the second, b, of three notes scalewise upwards. 

The passage referred to in the opera Madame Butierfly occurs early in the 
first act. 

To introduce the Pinkerton motive the orchestra plays the 
theme of the Star Spangled Banner, transposed to the key of 
Gb major, on which this motive is based—Ex. 22. Later, 
where Pinkerton sings in English, ““America forever!’ and 
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Sharpless answers him with the same words, both sing this 
motive. 

The first motive of the Star Spangled Banner—the 
Pinkerton theme—consists of the tonic chord broken, and the 
second motive of two short musical figures, one of which has 
three notes scalewise descending and the other three notes scale- 
wise ascending (Ex. 22). For convenience we may designate 
these motives thus: I for the first and II for the second mo- 
tive and Ila for the first and Ib for the second figure of this 
motive. 

In the above mentioned phrase in which both Pinkerton and 
Sharpless sing “America forever!”, motive I, in Gb major, is 
started by the orchestra and taken up by Pinkerton, who sings 
on the third note of the tonic triad, proceeds to sing motive 
Ila and the first note of motive IIb, which motive is completed 
by Sharpless who then sings motive Ila. 

There are many ways of varying a motive in order to make 
it interesting. One of the principal methods is by means of 
transposition. In Pinkerton’s aria from Butterfly— “Amore o 
grillo’—we find the first motive of the aria consists of the tonic 
chord of Bh major, but here the second inversion is used. 
Later on in the aria—measures 30-32—the same inversion of the 
tonic chord transposed to Dh major is used. 

Considering the second part of the first phrase of this aria, 
measures 1-4, we find motive IIa (Ex. 22) and this motive is 
immediately repeated. The same construction occurs again in 
the transposed passage mentioned above. 

The whole phrase, then, seems to be derived from the theme 
of the Star Spangled Banner. Motive I of both is a tonic triad, 
although in the aria the second inversion is used. Motive Ila 
is similar in both. 

Further consideration of the score will reveal many similar 
uses of this theme and the various motives which comprise it. 

This discussion of Madam Butterfly has shown the way 
in which a motive can be elaborated. There are several methods 
by which the composer may accomplish this end. The following 
table indicates the chief means at his disposal: (1) transposition; 
(2) sequence; (3) interval expansion; (4) interval contraction; 
(5) rhythmic augmentation; (6) rhythmic diminution; (7) vari- 
ation; (8) exact repetition. 

1. An example of transposition from the aria for Pinker- 
ton from Madam Butterfly has been mentioned. This is merely 
a case of transposing the motive into a different key. 
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2. When such transposition occurs in series, a sequence is 
found. Such repetition is always in regular order. 

This device is often employed by the composers of Italian 
opera, and, if not carried to extremes, is very effective. A good 
example is found in the aria “Suicidio” from Gioconda by Pon- 
chielli—measures 277-29. 

IGXEoe.> cresc. con passtone 
OR eae 

Measure 27) 7 igemes 28 
f] 

, CEs Dee. so a EEE. Wy STs sy Soa 
Arty og ae | ee Ns ee ee ee ee) 
(a a TT Og! SO 3-9 -—$—_ 1 -- an pe 
£2 Se REE ._ 4B SS L we, 

per dei |’amo______ re, 

An example illustrating Sequence. Note the upward trend of the melodic line. 

Notice that the motive begins on the note A, the first time, on 
B, the second, and on D, the third. These repetitions include all 
the features of the original motive. 

| 3. In the case of interval expansion the compass of the 
motive as a whole is extended, by the expansion of an interval. 

In the following example from Jm Herbst by Franz— 

A Ee Sed Mook 
mein Lieb ist falsch! 

the compass of the motive in measure 38 is an octave, and 
when it appears again in measures 41-42, at the dramatic climax, 
it is expanded to nine notes. The rhythmical figure remains 
the same in both cases, but the accent is shifted. The first 
time the motive begins on the principal and the second time 
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on the secondary accent. In this way the strong accent is 
moved from the first and lowest note of the motive to the high- 
est note, and thus, this, the climax note of the song, is brought 
out with the maximum possible strength. 

4. By interval contraction is meant the inverse of interval 
expansion. 

The song Ein Traum of Grieg in measures 28-29 illus- 
trates interval contraction:— 

Xe 

Measure 28 | 29 

hac, See) (ae 
Der Wald-bach schwoll, die Knos - pe sprang, 

The compass of the interval is reduced from a seventh to a 
sixth, also in measures 33-34 the motive appears transposed and 
a similar contraction of the interval occurs. 

5. In rhythmic augmentation the musical motive is re- 
peated in an augmented form so that it occupies more measures. 

This device for the elaboration of the motive is very often 
found in vocal music. It is most effective since it gives the im- 
pression of a rallentando. 

An example of this may be found in Mendelssohn’s song 
Auf Fliigeln des Gesanges in measures 19-20, as compared with 
measure 3 where the motive appears for the first time. 

Ex. 26 

Auf Flu - geln des Go - -san - ges 

"9p crese. _— 

47 48 P5 20 

die Lo - tos-blu-men er - war - - ten. 

In measure 3 the high Eb is a dotted quarter and- when 
it is repeated in measures 19 and 20 it becomes a dotted half tied 
to a dotted quarter. 

6. Rhythmic diminution is the inverse of rhythmic aug- 
mentation, but it is less frequently found in the works of song 
composers. An example will be found in Schumann’s song 
Er, der herrlichste von Allen, measures 2 and 10. 
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7. Variation of motive is a means of elaborating the 
motive by representing notes in it of greater value by figures of 
two or more notes of less value, in such a way that the original 
motive is still recognizable and intact. An example of this appears 
in the aria “Un bel di Vedremo” from Puccini’s Madame But- 
ter fly—see measures 5 and 53. 

The Ab starting on the first beat of measure 5 is a quarter 
note tied to an eighth; its counterpart in measure 53 is subdivided 
into four sixteenths followed by an eighth. 

8. A motive or a motive member may be repeated 
exactly with regard to notes, metrical accent, rhythm etc. 

As an example of this, the old Italian aria Nina by Pergo- 
lesi may be quoted. , 

Exe 27 

Tre - gior-ni son che Ni-na, che Ni-na! 

Here in measures 2-3 and 3 (second part)-4, the group of 
three notes occuring on the fourth, first and second beats are ex- 
actly repeated. | 

The above methods of varying the motive are among the 
most important, although there are, of course, other means of 
accomplishing this end. 

Further consideration of what has been written will serve 
to illustrate how a singer will be able to interpret the music 
intelligently and properly when, and only when, he understands 
the meaning of what the composer has done. 

Speaking generally, positive movement of the motive pro- 
duces a definite emotional effect. Thus a rise of pitch, such as 
is found in transposition and sequence, in cases where the figure 
is carried up, represents such emotions as longing, yearning, 
striving, ecstasy, passion etc. The inverse (a fall of the pitch 
of the motive), such as is found in transposition and sequence 
downward and in interval contraction, produces the emotional 
effect of renunciation, faint-heartedness, introspection, sorrow 
Ecc, 

The physical structure of the human voice is in excellent 
keeping with this fact since the natural intensity of a properly 
used voice increases as the pitch rises. This does not apply to 
the extreme limits, but the properly trained singer will have so 
extensive a range that these limits are never employed. Thus a 
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tenor or soprano who is properly trained will sing with increasing 
intensity up to about high C, a contralto up to about high Bb, 
a baritone up to about G or A and a bass up to about F. Each 
of these classes of voices should be able to sing several tones 
above these pitches, and thus the limits of range are never actu- 
ally employed. The great German songs seldom go above A above 
the staff for soprano or tenor, and even arias are seldom written 
above high C, except for a coloratura, who should sing up to 
about double high C, so that even the F above high C is by no 
means her “top note”. A coloratura’s most powerful tone may be 
about F above high C.1 

Of course a badly trained singer with a ‘placed’ voice, or 
one who has his upper tones “in the head’’, possesses so limited 
a range, and uses such faulty resonance conditions, that he will 
start shutting off and “fading out” just at that part of his voice 
where he should be singing with the greatest power. 

Thus rising effects will naturally produce the impression of 
an increase of intensity when the artist is actually singing at the 
natural power of his voice. This brings the human voice beauti- 
fully in line with the musical facts, and is one of the reasons why 
the voice, when really properly used, is such an extraordinarily 
expressive instrument, quite apart from its unlimited possibilities 
of variation of timbre. This also indicates why the performance 
of a singer whose technic is faulty is so very unsatisfactory. 

Except in rare cases where a very special effect is required, 
the music will be found to rise when the emotion rises, and this 
is especially true of the works of the great composers. An ex- 
ception to this rule is found in some of the compositions of the 
modern French school where examples of the inversion of this 
idea are of only too frequent occurrence. For this reason the 
singing of these songs to excess is very apt to lead to ‘throatiness’. 
A ‘throaty’ singer fades on his high tones. Such a one cannot 
sing full high tones of good quality and is, therefore, apt to have 
a strong predilection for songs of this school. The songs of the 
modern French school are very interesting and at times quite 
beautiful. They should, indeed, form a part of the repertoire of 
every artist, but they are not “teaching pieces”. It is obviously 
most harmful for the singer whose pianissimo is not properly 
produced, to attempt to sing songs where this effect is used very 
often on the high notes, and, as has been shown, the attainment 
of a perfect pianissimo is one of the last phases of technical 
development. A further consideration of the examples quoted 

* Review text on page 118, paragraph 6, see also Ex. 1, page 128. 
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in this chapter will indicate clearly the emotional effects pro- 
duced by the elaboration of the motive. 

1. Considering the Pinkerton aria from Madame Butter- 
fly, the singer portrays at the beginning of the aria a rather light- 
hearted mood, but when the same motive is found in the trans- 
posed position—higher—he shows, for the first time, his passion 
for Madame Butterfly. 

The idea of the aria is a mounting one and indicates hap- 
piness and insouciance. Only at the point mentioned, and at the 
end, where the real climax occurs, should any passion be ex- 
pressed. In each case where the emotion rises the music mounts. 

2. In the case of the aria from Gioconda—‘Suicidio” 
(Ex. 23)—the emotion indicated is desperation, and since 
che motive is transposed up and used in sequence, the singer must 
portray an ever-rising feeling of despair. The passage is marked 
cresc. con passione, so that each mounting figure should be sung 
with increasing volume. All this is clearly indicated by the 
composer. 

3. The example of interval expansion given in the Franz 
song Jm Herbst (Ex. 24) portrays, in a wonderful manner, the 
final cry of despair at the futility of disappointed passion. 

Notice that these three examples illustrate different means 
taken by these composers to portray much the same type of 
emotion. Thus the composer has at his disposal many means of 
conveying similar emotions, and in this way he is able to avoid 
monotony. 

4. In Ein Trawm of Grieg (Ex. 25) from which the 
example of interval contraction is given, the feeling attained is 
the holding in abeyance of the emotional effect before a mount- 
ing phrase in which the emotion rises. | 

5. In the Mendelssohn song Auf Fliigeln des Gesanges 
(Ex. 26) the rhythmic augmentation produces a quiet, calm 
effect. The drawing out of the rhythm and the holding off 
of the close produce a sense of peace and restfulness. 

6. Rhythmic diminution, as already stated is very rarely 
found in songs. The effect it produces is the opposite to that of 
rhythmic augmentation. : 

7. An example of variation of motive is found in the 
soprano aria “Un bel di Vedremo” from Madam Butterfly--- 
see measures 5 and 53. The emotional effect of this variation is 
very striking and interesting. ‘The breadth of line as it appears 
in the opening measures of the aria is made diminutive as Madame 
Butterfly relates how Pinkerton treats her like a child. On the 
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lines ““Piccina mogliettina olezzo di verbena” one seems actually 
to hear the mincing steps of the Japanese child-wife. This gives 
a very charming touch of realism of which the singer must be 
conscious. 

8. Exact repetition intensifies the emotion in some 
degree by the mere repetition of what has been said or expressed 
by the composer. 

Thus in the example given of Nina by Pergolesi (Ex. 
27) no great emotional effect is indicated, and as a mat- 
ter of fact the whole composition is calm, but the repetition 
of the motive indicates slight emphasis on the call “che Nina” 
when it is repeated. The following figure rises in pitch and 
thus indicates a distinct and definite rise in the inflection. 

Design is a factor of all arts. Design in music is largely 
dependent upon the appropriate use of the musical motive. 
Elaboration, variation, repetition and contrast of the motive pro- 
vide the composer with his principal means of conveying his 
emotional, intellectual and aesthetic design or plan. 



CHAPTER XXXV 

MELODY AND COUNTER-MELODY 

The melodic progression, or melody, is the result of tones 
of varying pitches which are regulated by a rhythmic pattern. 
There are various melodic outlines, among which the following 
distinctions can be made: (1) arpeggio, or harp-like, outline; 
(2) scale-wise outline; (3) chromatic outline; (4) horizontal 
outline. 

1. In the case of the arpeggio outline the progression of 
tones in the melody forms triads or chords. The accompaniment 
of the waltz—Act 1, No. 6, from Famust—carries a melody 
which is based on the tonic triad of the key of D major. Notice 
that the melody consists of D, Ft and A for the first five 
measures and no other note is introduced. 

Another very interesting example of this is found in the 
Brahms song Der Schmied—in the key of Ab major—where 
two notes (C and Eh) on the triad of the tonic are employed 
for the first four measures. The accompaniment during these 
measures is sounding the tonic triad in various positions. 

2. In the case of the scale-wise outline the melodic pro- 
gression is based upon a scale. 

An example based on the harmonic form of the minor scale 
is found in the soprano aria “Ritorna Vincitor” from Aida—. 

Ex, 28 

Another example is found in the Franz song Jim Herbst 
in which the opening phrase consists of the melodic form of the 
minor mode of c ascending (Ex. 21). 

3. In the case of melody based on chromatic outline the 
progression moves in chromatic steps. An example of this is 
found in Grieg’s song Im Kahne, measures 13-14-15 etc. 

210 
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En-ten stol-zie-ren in gel-ben So-cken schmuk und fein 

This produces a weird atmosphere. 
In many cases these chromatic effects are used to denote the 

howling of a storm. An example of this appears many times 
in Wagner's Der fliegende Hollinder. 

4. In the case of horizontal outline the progressions wind 
closely around a single tone. 

fin example of this is found in the tenor aria from 
Boheme— Che gelida manina”—the closing measures of which 
centre around a single tone, Eb. 

This occurs directly after the dramatic climax and produces 
a soothing and quiet effect. 

A. melodic outline which closely resembles this horizontal 
form is the monotone. Some special and interesting effects are 
attained by the use of this form, an example of which appears 
in the Aida aria “Celeste Aida”, where a monotone passage is 
used in the coda just before the dramatic climax. This device 
heightens the passion of the climax through contrast. 

Of course different melodic outlines are usually found com- 
bined in one song. 

The general statements made in the last chapter with regard 
to a rise in intensity where the pitch of a theme rises is beauti- 
fully exemplified in Brahms’ song Die Mainacht, measures 
27-31. Here the intensity very definitely rises as the pitch rises, 
and falls as it falls. This is indicated by means of the crescendo 
and decrescendo signs. 

We will now consider the question of counter-melody. 
Very often more than one melodic progression is being enunciated 
at the same time, and when the accompanying melodies are so 
constituted that they stand out clear and distinct from the prin- 
cipal melody, the effect is contrapuntal. Thus counterpoint is 
the art of combining two or more melodies or themes. We may 
call these counter-melodies. 

The principal melody may appear in the voice part or it 
may be announced in one of the “‘voices” of the accompaniment. 
This melody may then be taken from the voice part to the accom’ 
paniment or vice versa. The effect produced is that of one voice 
answering the other. 



212 THE SOLBNCLAOP- FV OLCE 

The following examples give some of the ways in which 
melodies and counter-melodies may be used: 

1. The accompaniment may announce a complete motive 
and this motive may be answered by the voice with an exactly 
similar one. This is the principle of imitation by exact repetition 
in another guise. An example of this may be found in the aria 
“Suicidio” from Gioconda: 

Dxees) 

Piu animato 
FN, 

Measure 27 

Measure 26 

2. The accompaniment may announce a melody, by an- 
nouncing a motive, and this may be answered by a similar 
motive for the voice which is, in some manner, contrasted 
with the first motive while they proceed together. This gives 
an effect of balance. 

An example of this is found in the aria “Salut! Demeure” 
from Gounod’s Faust. 

ix st 

Measure 12 13 

Observe that the motive has a tendency to turn down when an- 
nounced in measure 12, by the accompaniment, and in the 
answer (measure 13—first half), sung by the voice, it turns up. 
In measure 13 the motives in the voice part and the accompani- 
ment proceed together forming a melodic contrast. This is im- 
mediately followed by a similar device. 

3. The inverse case of this is where the voice announces 
the melody and the accompaniment answers, both proceeding 
with contrasting melodies. An example of this is found in the 
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“Bijou Song” from Gounod’s Faust, measures 26—29. Here 
the voice sings a scale passage on the words “‘c’est la fille d’un roi” 
and drops down to two sustained notes, while the orchestra 
answers with similar scale passage. This is repeated immediately 
in the same form. — 

4. The voice may sing an obbligato or counter-melody 
to the principal melody in the accompaniment. A very strik- 
ing example of this is found in the song Eim Ton by Peter 
Cornelius, where the voice part consists of a monotone only, and 
the entire melody throughout is in the accompaniment. Another 
example is found in Ergebung, the tenth song of the “Eliland” 
cycle by Fielitz. During the first interlude the principal melody 
is announced by the accompaniment, which continues with this 
melody while the voice sings a counter-rmelody. The melody in 
the accompaniment rises while that in the vocal part drops. This 
gives contrast. 

All that has been said tends to show very definitely that 
the singer and the accompaniment together must form a per- 
fect ensemble and that, from the standpoint of the music, both 
are of equal importance. The voice may be considered as one 
instrument in the orchestra when the singer is performing to an 
orchestral accompaniment, and although it is often the solo, or 
outstanding instrument, it merely forms a part of the whole. 

The voice should not always stand out, since sometimes 
the accompaniment carries the principal melody, when it 
should predominate while the vocalist sings the accompaniment. 
For the proper interpretation of a song, the ensemble must be 
perfect and both must be musically accurate, neither conflicting 
with the other, and neither being compelled to distort the music 
for the benefit of the other. 

Only too often is the accompanist expected to modify the 
music to fit in with the singer’s musical distortions, and when 
this happens the result is inevitably the destruction of the musical 
ensemble. 

Thus the ensemble between the accompanist and the 
singer must be perfect. The accompanist must know and 
feel the singer’s part, while the singer should know the ac 
companiment and feel what the accompanist is playing. The 
singer must be fully conscious of the counter-melodies in the 
accompaniment; he must know when it has the principal melody 
and he must realize that he is singing the accompaniment during 
this phase of the song. Under no circumstances may the one or 
the other drop out of the picture for even a fraction of a second. 
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During the interludes the singer must feel what the accompant- 
ment is doing and he must hold the ‘atmosphere’, despite the fact 
that he is not singing. If the vocalist does drop out of the pic 
ture, even for a moment, whether he is singing at the time or 
not, the audience will immediately be conscious of a break in the 
atmosphere or emotion, and the effect will be ruined. This 
applies equally to a postlude. The singer must hold the at- 
mosphere until after the last note of the song has been played. 
In the case of a cycle, the atmosphere must be held until after 
the last note of the entire cycle has been played. The case some- 
times arises where the accompaniment has to finish a melody 
started by the singer. Here the vocalist must realize what is 
happening so that he will exactly meet the accompaniment. 
Where he has to take up a melody started by the accompaniment, 
he must feel what it is playing, so that he can come in at exactly 
the correct moment and take his cue as if he were actually con- 
tinuing what the accompaniment has started. If he fails to do 
this the melody will be distorted and therefore destroyed. 



CHAPTER XXXVI 

; INTERPRETATION 

From the standpoint of interpretation, vocal music might be 
classified under the following headings: 

Classical School. Oratorio. Folk Songs. 
“Bel Canto” Opera. 
Modern Opera. 
Lieder. 
Modern Art Songs. 
English Ballads, Operetta, etc. 

1. The Classical School calls primarily for beautiful 
tone in the abstract sense. Vocal color is not called for and 
would, indeed, be out of place in the interpretation of this type 
of music. The singer must be meticulously accurate and precise 
from the musical standpoint and he should pay strict attention to 
all the dynamic effects indicated on the printed page. His at- 
titude must be one of detachment and aloofness. He may not, 
under any circumstances, display the slightest sign of sentimental- 
ity and a rather cold and, to beg the term, “‘classical” atmosphere 
should be created. This school represents a very high type of 
pure music and must be interpreted with a high, impersonal and 
abstract emotion. 

2. The “Bel Canto” Opera is essentially of the old Italian 
school, since Mozart should be classed under the heading of 
classical composers. The greatest factor in the interpretation of 
such music is beauty of tone. The emotions expressed are rather 
elementary and the music is generally trite. In contrast to the 
Classical School, the emotions to be conveyed are essentially 
sentimental. The only true virtue of such music is that it gives 
the singer an opportunity to display the beauty of his voice. The 
slender accompaniments make mere beauty of tone still more 
essential on the part of the singer. 

The singers of this school of music are called upon to 
vocalize florid passages, and the sopranos, and even the tenors, 
have to sing long coloratura passages. Such ‘vocalization’ 
must be very brilliant; and speed, in combination with tonal 
beauty, is essential. All the different types of voice are called 

at PWN 
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upon to trill, shake, run etc. Technically such singing is rather 
difficult in a merely mechanical sense. The use of this music 
during the course of training is of value from the technical stand- 
point, since every singer should be able to perform all the ‘tricks’. 
It is very easy artistically and interpretively and marks an elemen- 
tary, and not an advanced, stage in the development of the vocal 
art. Beautiful high tones are essential, and from this standpoint 
also, such singing is very useful during the process of training. 
No other type of music can be used which will do so much for 
the development of tonal beauty in the abstract, and the singer 
must, of course, be capable of producing beautiful tones at will. 

Actually it is far more difficult, from the technical stand- 
point, for the singer to interpret the simplest of Schubert’s songs 
properly than for him to perform the most difficult ‘tricks’ 
demanded by composers of the old Italian operas, and, to any 
one who has a proper control of color, this “Bel Canto” school 
is really very elementary. 

Musically this school of singing is simple, although the time 
etc. must be accurate. Many liberties may, however, be taken 
with regard to the holding of high notes etc. The coloratura 
passages, in particular, must be accurately sung, usually at very 
high speed. 

C. Hubert H. Parry in his book The Evolution of the 
Art of Music, says: “The human voice is for use and not only 
for ornament. People must no doubt learn to sing in a special 
way in order to do justice to the beautiful old-world artistic crea- 
tions; and art would be very much the poorer if the power to 
give them due effect were lost. But the expression of things that 
are worth uttering because they express something humanly in- 
teresting is much more difficult, and implies a much higher aim. 
Both objects require a great deal of education, but the old- 
fashioned singer’s education was limited chiefly to the develop- 
ment of mechanical powers; the singer of the genuine music of 
Bach, Schubert, Schumann, Brahms and Wagner requires the 
old-fashioned singer’s education and the education of the mind as 
well.” 

In these few sentences this writer clearly indicates the 
enormous advance which has been made in the singer’s art since 
the days of the old Italian school of “Bel Canto”. 

3. When we come to the singing of Modern Opera, the 
demands made upon the singer are indeed of an infinitely higher 
order. Despite the fact that the artists of today often sing rather 
crudely, there is no question but that all the beauty and technical 
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ability of the “Bel Canto” school of singing should be at their 
disposal. 

Wagner, for instance, wrote many passages which should, 
of course, be beautifully sung, since they are exquisite examples 
of lyric melody. Of course Wagner makes the highest demands 
upon the singer of any composer, since not only should the 
Wagnerian singer have a perfect command of color, but also he 
must be a really fine musician. It is indeed impossible for any- 
one to fully understand and appreciate this music unless he 
recognizes the motives and understands their meaning. When 
Wagner’s music is properly understood, the appeal is so over- 
whelming, the meaning so deep, the atmosphere so marvelously 
created, and the illusion so complete, that the listener is inevit- 
ably carried away, not only by the sweep of supremely glorious 
harmony, but also by the actual meaning se perfectly conveyed 
by this great master. Not only is Wagner so great a master of 
dramatic effect, color, meaning, atmosphere and harmony, but 
also his works are full of the most glorious melody. When the 
dramatic action calls for simple beauty of melodic outline, as in 
the case of the “Prize Song” from Die Meistersinger, he writes 
themes of a beauty unsurpassed in the works of any other com- 
poser for the voice. It is unfortunate that, in most instances, the 
music of the great master is shouted and ‘barked’. 

The modern opera requires the following attributes on the 
part of the singer: fine musicianship, musical understanding, color, 
interpretive ability (in the highest sense of the word) and 
beauty of tone—flus all that the old Italian school demands. 
Thus the art of the modern opera singer is on a far higher plane 
than was that of the singer of the old Italian school. There 
should never be the slightest trace of sentimentality, and the 
cheap effects which sometimes characterize the Italian singer 
must be entirely eliminated. In addition to this high standard 
of musicianship and vocal artistry, the operatic singer of today 
should be a really fine actor. 

For the proper interpretation of such music, the artist should 
have studied Lieder. 

It is, indeed, most unfortunate that the German school of 
singers who are good enough musicians and artists to sing the 
best modern operas from the musical and emotional standpoints 
are, as a general rule, poor vocally and dramatically, while the 
Italian school of singers, who are often born with beautiful 
natural voices, are usually not good enough musicians to sing 
such compositions, and their acting is, in many cases, far worse 
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than is that of the German school. The French singers are often 
lacking vocally but their acting is generally far better than is that 
of the Germans or Italians. The English and American singers 
who are, on the average, far the best histrionically, are in most 
cases lacking in vocal and musical ability, although they are 
generally better than the Italians from the latter standpoint. 

The cause of such a deplorable state of affairs is not far to 
seek. The teaching of voice, instead of being a universal science, 
falls into schools, and these schools are usually founded, in the 
most curious fashion, upon the faults of the singers of each 
country. To show what is meant, in a little further detail, let us 
consider what are the natural faults of the singers of the different 
countries: the German, whose language is guttural, will usually 
tend to sing with a very ‘thick’, ‘shouty’ technic. What do we 
find of the German teachers of singing? They teach the “up and 
over’ or “head voice” idea and in addition to this, as a rule, 
they make their pupils sing very energetically. What is the 
result? The tone is indeed loud, but it is generally ‘noisy’ and the 
‘head’ idea for the upper tones tends to make the singer use too 
long a cavity. This, of course, makes such tones ‘thick’, “shouty’ 
and crude. In other words, the ideas which have been thus 
briefly indicated will, in effect, serve to magnify the natural 
tendency of these German singers to produce a ‘thick’, ‘shouty’ 
and noisy tone. 

| Little need be said about the Italian school in this connec- 
tion, since the Italian ‘Maestros’ are generally the most negative 
of all teachers. Primarily they teach by imitation and by ‘ear’. 
Thus, although they seldom improve any voice radically, in the 
true sense of the word, they do, in some slight measure, help a 
voice which is naturally well produced. The nonvelided lan- 
guage and the beautiful climate of Italy produce more naturally 
well-used voices than are heard from any other country and 
therefore we find many Italian singers whose voices sound 
beautiful. It may, however, be mentioned that the effect of 
Italian training upon singers of other nations is often negative. 
The chief saying of the Italian school is: “Open the throat!”. 
This is, of course, a quite futile direction from the standpoint of 
physiology, although it is not exactly wrong. 

The French language is an essentially nasal one, and for this 
reason the French singers naturally tend to sing nasally. What 
do we find the French teachers saying? ‘They tell their pupils 
to sing forward “in the masque”. This is a perfectly meaningless 
phrase, but it does indicate to them that they should sing more 
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nasally than ever. These teachers often talk of “breath control”, 
but not nearly so emphatically as do the American, and in a 
slightly less degree, the English teachers. Thus, again, in the 
French school we find a tendency to increase the natural fault— 
thin nasality—of the singers of that country. 

Now let us consxier the American school of singing. The 
American has a natural tendency to speak and sing with a 
‘throaty-nasal’ technic. This is a ‘thick’, ‘throaty’ nasality in 
contrast to that of the French singer which is thin and nasal 
without being especially ‘throaty’. What do many of the Amer- 
ican teachers say? ‘They tell their pupils to direct the voice into 
the head and more especially the nose. So far does this absurdity 
go that one well-known writer expressed himself as follows: 
‘The singer’s best friend is his nose.” Moreover many cf these 
teachers preach “breath control” with the most tremendous en- 
thusiasm, and of course the only result of any attempt to con- 
trol the breath is the development of ‘throatiness’. In this way 
the two chief sayings of these teachers directly tend to develop 
the natural faults of the American singer. 

This whole line of thought is an interesting one and could 
be followed out in great detail with regard to each and every 
country. Thus, for example, a consideration of the English 
school discloses the fact that British teachers tell all their pupils 
to “bring the tone ‘forward’ ”’ and often, “‘to the lips” or “‘to the 
hard palate” thereby exaggerating the natural tendency on the 
part of the English singer to produce his voice in such a manner 
that it sounds ‘thin’, ‘throaty’ and ‘white’. 

A possible explanation of this state of affairs is that teachers 
get used to the sound of the natural, national faults and come, 
in time, to really like the resultant sound. Some day we will 
have the science of vocal technic standardized, and no one will be 
allowed to teach who has not passed a very comprehensive ex- 
amination in physics and physiology before a board of examiners 
who are recognized authorities on these subjects. The teacher 
of voice will then have to qualify, just as does the physician, be- 
fore he is allowed to practise. When this day does at last dawn, 
we will find that not units, or even hundreds, but actually thou- 
sands of singers will be produced who can sing as well as the 
best Italians, are as musical as the German artists, and can act 
as well as the actors of the legitimate stage of America and 
England. 

Can you conceive how overwhelming a production of the 
Ring would be under such circumstances? Just imagine the 
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glorious music of Wagner really sung by singers whose voices 
rang with the true glory of which the human voice is actually 
capable when properly produced! How stirring would be the 
grand drama of this cycle if it were to be acted with the art and 
finesse of the great actors and actresses of the Anglo-Saxon stage! 
How splendid would be the message of the music were it ren- 
dered with true musicianship by singers with fine voices who 
could really act. True, the German singers do sing with the 
most commendable musical accuracy as a rule, but they tend to 
shout. So true is this that many Wagnerian singers practically 
lose their voices after singing for about ten to fifteen years. It can- 
not be too emphatically stated that this is solely and only the 
result of faulty technic, and when a voice of dramatic timbre is 
properly used, the singer finds little difficulty in making it carry 
over the orchestra. This is particularly true since the orchestra 
is only loud when the singer’s part is forte, and for the quiet 
passages it is always subdued by Wagner, who must have fully 
understood the characteristics of the properly used human voice. 

Of course there are today some very fine singers in the 
world, but they are so few and far between that the combination 
of qualities required for the satisfactory operatic singer is seldom 
found. Thus the singer who is lucky enough to have a naturally 
fine technic is seldom a good musician and still less often a good 
actor. Even then, when these three requirements are met, 
the personal appearance must be considered. A Madam Butter- 
fly who weighs 200 pounds or more does not satisfactorily create 
the illusion of Puccini’s heroine, who should be “almost trans 
parently fragile and slender”. If all the talented singers in the 
world—and they may be numbered in thousands—were properly 
taught, there would be plenty of singers to choose from and it 
would be possible to find many artists with all the necessary 
requirements: and attributes. 

Since the singing of modern opera depends so largely upon. 
both the proper interpretation of the old form of opera and also 
of lieder, it is not necessary to say any more here about this 
side of interpretation. It is, of course, an essential part of the 
repertoire of all singers. 

4. The interpretation of Lieder is probably the highest 
form of the vocal art, since the singer and his accompanist are 
alone, and there is no stage setting or orchestral accompaniment to 
help them. Moreover, these songs represent, at their best, the 
very finest in vocal music. 
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The requirements for the lieder singer are: perfect musician- 
ship, voice, color, dramatic ability etc. With neither gesture 
nor any other outside help whatever, the lieder singer must be 
able to convey every conceivable emotion, color and atmosphere. 
This, of course, requires a perfect technic without which the 
resultant effect is merely inanity or affectation. In this type of 
singing the effects are made by means of color rather than by 
mere voice and we do not find the brilliant high notes and gaudy 
effects called for in opera. The really great lieder singer should, 
however, be able to make such effects if he so desires and there- 
fore, in the opinion of the author, it is essential that he should 
have had training in the operatic school. There is little excuse 
for the lieder singer who “has no voice” but sings intelligently 
and musically. 

The prejudice against operatic stars who sing lieder would 
indeed be very foolish were these singers good musicians, but 
as a rule they are not. 

, Thus this school of music is an essential part of the train- 
ing of the singer. It is indeed a most vital part since only 
through the proper interpretation of these great songs can he 
learn the true meaning of the word ‘color’ and attain a proper 
feeling for great music. 

Thus during the course of training the pupil should study 
Italian opera in order that he may learn to make purely vocal 
effects, hold high tones, make dramatic effects and sing with in- 
tense dramatic vigor. Many of the French operas come under 
the same heading. The student should not study Wagner until 
he is an accomplished lieder singer; the same applies to the 
Russian school of opera and some of the French. The lieder 
of the great masters must be studied intensively in order 
that the pupil may develop a sense of vocal color, nuance, the 
creation of atmosphere and the interpretation of the delicate 
shades of emotion. 

Both these types of music should be taught as soon as 
possible, so that a proper sense of values may be attained at an 
early stage while, at the same time, the pupil’s repertoire is being 
built up. It is not advisable for the serious vocal student to 
learn a great many ballads until he has a real foundation of 
operatic music and lieder, when he will have at his disposal every 
means of expression which may be needed for the most perfect 
interpretation of such songs. In studying a great composition; 
the student is learning a song which will last him all his life, 
and, at the same time, he is mastering something of the prin- 
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ciples of interpretation. When, on the other hand, he studies 
an ordinary ballad, he is merely learning something which 
will soon be dead, and these songs do not really teach him much 
about music or interpretation. 

One of the reasons why operetta and the lighter forms of 
music are, as a rule, so badly sung, is because the singers of this 
class of music have never had proper training in the great music. 
Such singers do not hesitate to break phrases and they will even 
breathe in the middle of a musical figure. It is most interesting 
to notice how striking is the effect attained by a singer who has 
been properly trained, from the musical and interpretive stand- 
points, when such a one does sing operetta or ballads. 

The extraordinary success of many famous singers has been 
due largely to the fact that they have been very good musicians 
and have had a fine sense of interpretation derived from a proper 
knowledge of great music. It is undoubtedly because of this 
background that they have been able to do so very much with 
songs of a lighter character. | 

5. The Modern Art Song is chiefly characterized by at- 
mosphere and realism. There is a tendency on the part of the 
composers of this school to pay less attention to melody than do 
the composers of lieder, and as a rule the more human emotions 
are not prevalent. Although an essential part of the vocal 
student’s repertoire, these songs must be used by the teacher 
with great caution, since many soft and peculiar effects are called 
for which will often prove detrimental to the pupil’s voice until 
he is technically very far advanced. The singing of pianissimo 
high tones, so often called for in songs of the modern French 
school, is extremely dangerous if they are incorrectly produced. 

The great value of this school of music is the engendering 
of the idea of atmosphere in its most subtle form, and for this 
phase of interpretation they are invaluable. Here ‘color’, which 
is of primary importance, is more essential than is mere beauty 
of tone. This is, of course, true to a great extent of lieder also, 
but in the interpretation of modern art songs, color overwhelms 
every other factor. It is interesting to note that, while beauty 
of tone is a necessary concomitant of all good singing, as music 
advanced it became less and less the one ultimate aim of the 
artist. It is essential for the singer of modern music to be able 
to produce both appropriately ugly and beautiful sounds. As 
the art of singing has progressed, the demands made upon the 
singer have also advanced, so that today he should be able to 
produce any and every quality he may desire. 
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It is always annoying to hear people talk of the “lost art of 
‘Bel Canto’”. From the musician’s standpoint the old Italian 
singer of this school would today be quite childish and of as 
little artistic merit as is the ‘ham’ actor of the old school who 
merely rolls his voice. Just as the ‘vocal’ actor is, today, a thing of 
comedy, and just as acting has developed from a mere trick of 
rolling the voice and trying to make it sound ‘nice’ into a fine art 
of realistic interpretation, so has singing advanced, from a mere 
faculty for making pretty sounds and performing technical 
‘tricks’, into an expressive and interpretive art. Faulty as is the 
singing of today, it is, without doubt, so far ahead of the singing 
of the old Italian school that it may be called a new art. It was, in 
fact, only from the time of Schubert that it became a true art at 
all. A good flutist can perform all the tricks of the coloratura so- 
prano better than she can. The infinite possibilities for expressing 
color, feeling, emotion and atmosphere with the human voice 
surpass those of any mechanical instrument which could ever be 
devised by the skill of man. In the opinion of the author, sing- 
ing can be the highest form of interpretive art, whereas the old 
school of “Bel Canto’ was absolutely without real artistic value. 
One reason why the human voice is more effective than a 
mechanical instrument is that it can, under proper conditions, 
express and create atmosphere and emotion better. Outside 
these functions, a mechanical instrument far surpasses anything 
the voice can do, since such an instrument can be perfectly con- 
structed, whereas a human being can never attain absolute 
mechanical perfection. The true art of singing, then, rests on 
the ability of the singer to make any quality he may desire 
for the proper interpretation of a song. Even when singing 
a technical exercise the pupil should feel emotion, since any 
tone without some feeling in it will not only be ‘dead’ and in- 
expressive, but it cannot even be technically good, in view of the 
fact that only when the singer is expressive can he have attained 
the proper degree of muscle tone so vital for good technic. Let 
it be stated then that the greatness of a singer is measured, in a 
large degree, by his skill in varying the quality. Of course the 
singer who has a wide range of color can make a beautiful quality 
whenever he so desires. The scope for color variation is prac’ 
tically unlimited, since the possibilities of vowel modification, 
which is in actual fact color, are virtually infinite. 

The thought has probably passed through the mind of the 
reader that the only too prevalent notion of “placing the voice” 
is absolute death to the idea of color, since a perfectly ‘placed’ 
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voice would imply a fixed quality. There is real comedy in the . 
theory of a certain great singer, who also taught voice, that tones 
of different pitches should come out of various parts of the head. 
In her book, she has a picture of a head, in which a series of 
lines is drawn straight out from the palate, the first one coming 
out through the upper teeth and the last out of the top of the 
head. Each line has a note on the end of it. This is the idea of 
‘placing’ brought to its highest—or shall we say lowest—terms. 
Such fancies eliminate the idea of color, yet this writer, who dis- 
plays such complete scientific ignorance, was in her time one of 
the greatest singers in the world. It is a very curious fact that 
many people will study with a teacher because he or she has a 
wonderful voice. The same people would never be so foolish as 
to go to a dentist because he had good teeth or to a doctor be- 
cause he was ‘fit’. 

6. Rendition of the Lighter Music is indeed a simple 
matter for the properly taught vocal student since, from his study 
of the best in music, he will have at his command every form of 
expression necessary for the most perfect interpretation of such 
songs. ‘The effective interpretation of a simple song, whether it 

be an English ballad or a number in a musical comedy, operetta 
or comic opera, is merely a matter of proper application of some 
of the dramatic, musical and atmospheric effects at his disposal, 
which he has acquired from the study of operatic arias, lieder 
etc. The dramatic effects should be slightly modified and the 
atmospheric and color effects slightly exaggerated, and then he 
will have at hand all that he could ever need for the best possible 
interpretation of such music. Particular attention should always 
be paid to the proper reading of the words, but this, of course, 
applies to every type of song. For light music it is imperative. 
Every word must be perfectly pronounced and clearly audible, 
since even an unmusical audience can hear and understand the 
meaning of the words. 

To sum up:—From the Classical School the vocal student 
learns to sing with absolute musical precision, beautiful tone and 
impersonal expression. 

From the ‘Bel Canto’ school he learns to perform all the 
‘tricks’ and to make beautiful and sometimes dramatic effects. 

From Modern Opera he learns to interpret with great in- 
tensity and emotion, to sustain fine, full high tones and to sing 
as effectively as possible. 
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From Lieder he learns to sing with real musical feeling and 
to express all the shades of emotion and atmosphere by means 
of vocal color. 

From the Modern Art Song he learns to create atmosphere 
in its purest form. 

Light Music teaches him nothing new, but it does enable 
him to apply what he has learned from the great compositions 
to the music of lesser worth—the music which appeals to the 
masses. Of course no mention is made of popular music in the 
accepted sense of the word, since it does not come under the 
heading of real music at all. 



CHAPTER XXXVII 

HOW TO STUDY A SONG 

The contents.of the preceding chapters have already in- 
dicated the proper manner in which a song should be studied, ° 
so that the following remarks are, in a large measure, a résumé 
of what has gone before. 

The first step in studying a new song is to obtain a general 
idea of the composition as a whole. Whenever possible it is an 
excellent plan to hear a record of the song interpreted by a great 
artist, and of course it is still better if the pupil can hear a great 
singer actually render the song either at a recital or, in the case 
of an aria, at the opera. The student should have the score or 
a copy ofsthe song with him at the performance. 

If the vocal student is a good pianist, he should next play 
over the composition several times himself, and if he is unable 
to do this, he should have an accompanist do so. 

When a general idea of the song has been obtained in this 
manner, the process of really learning it consists of two distinct 
phases: 

(a) The study of the composition away from the piano. 
(b) Learning the music at the piano. 
The following steps should be taken, away from the piano: 
1. Learn the words perfectly without reference to the 

music. | . “aed 

The words should first be memorized and then recited with 
the proper significance and value of every word and sentence 
brought out. Of course the phrase is the unit in recitation just 
as the musical phrase is the unit in music. Thus the poem should 
be recited phrase by phrase and the significant words should be 
properly accentuated. The unimportant words should not be 
too greatly emphasized. The declamatory, interrogative, ex- 
clamatory passages etc., should be carefully noted. In all great 
songs these effects are brought out in the music. Thus in a 
declamatory passage the emphasis in the music corresponds to 
that of the words, and the notes on which the stressed words 
fall are musically emphasized by the composer. 

226 
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Considering the aria “Elsa’s Dream” from Lohengrin, it is 
evident that a reader would stress the word he in the sentence 
“he will my champion be”’—(the German is Er soll mein 
Streiter sein which is literally translated) —and Wagner stresses 
the note on which this word falls in the music. Furthermore he 
repeats the phrase and prolongs the note on which this word falls 
the second time in order to give it still greater stress and also to 
further emphasize the sentence which is a climax of the aria. 

In the case of an interrogative passage, the inflection rises on 
the question, and therefore one would expect to find a rising 
motive in the music: i.e. the melodic line should “turn up” on 
a question. Schubert’s Erlkdénig (first phrase) illustrates this 
point. Here the highest point in the melodic line falls on the 
question. 

A\s an example of an exclamatory passage, the first phrase 
of the recitative preceding the soprano aria “Ah, Fors’ é Lui” 
from Verdi's Traviata may be cited. In declaiming the words 
“E strano!” it is evident that the accent or emphasis should fall 
upon the syllable stra and repetition of the phrase gives still 
greater emphasis, since the strong syllable is still more stressed the 
second time it appears. Similarily in the music the composer 
brings out the note on which this syllable is sung by making it 
fall on the secondary accent the first time it appears, and he in- 
creases the emphasis the second time by making it fall on the 
principal accent. ‘There is a crowned pause in the music be- 
tween the two exclamations and another similar pause after the 
repetition, which still further accentuates the exclamatory nature 
of the words. Such crowned pauses, which are most important 
from the dramatic point of view, should be made very deliberately 
by the singer. 

Examples of the intimate nature of the relation of the words 
to the music in the compositions of the great composers could, 
of course, be multiplied indefinitely. 

In passing it should be noted that the repetition of a phrase 
in music serves for emphasis, and just as the reader should never 
repeat a phrase with the same inflection twice, so should the 
singer never repeat a musical phrase without varying the color. 

The words should be perfectly mastered before any further 
step in the study of a composition is undertaken, since it is only 
possible for the student to concentrate properly on one phase of 
a song at a time. The same thing applies to each step which 
must be taken in the study of a song until the singer has hecome 
an adequate musician. 
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2. Observe the time sign and note any changes of this sign 
which may appear during the progress of the song. 

Note the emotional import of such changes. 
Mark the counts and the grammatical accents. Such 

marks should be made throughout the entire composition includ- 
ing the places where the accompaniment plays alone. 

3. Determine the pace of the song by the direction over 
the opening measure, or by the metronome mark when this 
indication is given. 

Observe all changes of pace indicated by other directions 
during the course of the composition. 

A\ list of the terms used to indicate pace are given in Chapter 
XXVIII. Other terms which modify the tempo are: 

M ENO MOSSOL Fe eg eee less rapid. 
PUSS O ects tos Sena, ee eee more rapid. 
Rallentando and ritardando........ growing slower. 
PICCELETONGD oa eice seins + « os eee growing faster. 
AGA ETO MONT ey oe ane return to original pace. 

etc. ete: 
4. Observe the signature and note whether the key indi 

cated is major or minor. Also note any key changes which may 
occur during the course of the composition. 

Note the emotional reasons for the major or minor modes 
and for any key changes which may occur. 

5. Note all cadences throughout the entire composition in 
both vocal part and accompaniment. This will determine the 
phrasing of the song and the bar rhythm which are dependent 
upon the cadences. 

Mark the ends of the phrases with a large breath-mark 
thus: Vv 

Count the number of measures comprising each phrase. 
Classify the cadences and name the chords. 
6. Find and mark any caesuras which may occur. Mark 

these caesuras with small breath-marks. 
7. Note all musical motives in both vocal part and accom- 

paniment. 

Follow all the devices employed in order to elaborate the 
motives and note their effect upon the melodic outline. Note the 
emotional effects of these elaborations in both voice part and 
accompaniment. 
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8. Note the thematic outline and form of the composition 
asa whole. - 

9. Find the climax of the song, and note how it is brought 
about musically and dramatically. Notice what precedes and 
what follows it. 

10. Determine the school of music to which the song be- 
longs. From this will be deduced the type of emotion which 
should be conveyed in the rendition of the composition. 

11. Determine the general emotion to be conveyed; 
whether it be subjective or objective. 

Determine, phrase by phrase, the emotions and colors appro- 
priate. 

Determine all transitions of color and emotion. 
The above applies to both voice part and accompaniment. 
12. Notice every expression mark on the music. Every 

such mark is of paramount importance, should be meticulously 
followed, and eventually worked into the rendition of the song. 

All the foregoing processes in the study of a given song are 
to be worked out away from the piano. 

The following steps should then be taken, one by one, at 
the piano: 

1. Play the scale in which the song is written. This engen- 
ders key consciousness. 

Play the scale or scales of any key or keys into which the 
composer modulates. 

Play all cadences which have, as stated above, already been 
marked. 

2. Play through the voice part many times in exact time 
and at the proper pace, without paying any attention to the 
expression marks etc. This should be done with the metro- 
nome which must,of course, be beating through all the interludes, 
rests etc. so that the pulse is never lost. 

Sing the melody through many times, in perfect time with 
the metronome. 

3. Fit the words to the music and sing through many 
times with the words, in perfect time and rhythm, without re- 
gard to the expression marks. 

4. Take out and practise until perfect, any passage or pas- 
sages which present difficulties in either the intervals to be sung 
or in the time. 

Practise with an accompanist any passages in which the 
accompaniment is against the voice part, until they are so per- 
fectly blended that the ensemble is complete. 

AN ‘hl 
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5. Practise the whole song, phrase by phrase, with the 
accompaniment, in mechanically perfect time until it is thor- 
oughly memorized. 

Sing through the whole song, with an accompanist, stand- 
ing away from the piano, in other words, without any reference 
to the music. Make quite sure that all cues are properly taken 
up. Do this many times until the song is perfectly mastered 
as a whole in mechanically exact time and rhythm. All the sing- 
ing referred to above (2-5) should be performed an octave lower 
in order to save the voice. 

And now comes the process of working out the expression 
marks! 

6. Consider carefully all indications of variation in tempo, 
by noticing such marks as rallentando, accelerando etc. Also 
consider all tenuto and fermata marks etc. 

All variations of tempo must be made over the phrase, so 
that the holding of a high note, for instance, is, under no cir- 
cumstances, applied to the single note, but is prepared for and 
applied to the phrase. Thus, when a note is to be held, the 
rhythm of the phrase must be properly “shaped” for this hold so 
that the sense of the rhythm is never lost. From this it will be 
seen that the actual length of time any note may be held is quite 
definite, since it is dependent upon the shaping of the phrase 
by the singer. In other words the rhythm may be drawn out to the 
held note and narrowed from it and this expansion and contrac- 
tion may be performed according to the singer’s musical taste 
and judgment, provided that the sense of rhythm is never lost. 

The mere holding of a high note, irrespective of this sense 
of rhythm, is the mark of the amateur or of the unmusical singer. 

The concept of phrasing and rhythm, in both its hroad and 
narrow sense, must be so complete throughout the rendition of 
the entire song that it is perfectly conveyed to the audience, who 
then, and only then, experience the ‘fecl’ of the proper shape of 
the composition. 

7. Work in the dynamic effects. These effects are indicated 
by such directions as cresc. dim. etc. the swell marks and the 
signs p, mf, f etc. Although dynamic effects are usually made 
over the phrase, a sudden loud or soft note is called for when 
indicated by a very definite expression mark such as pp, ff, fz 
etc. placed immediately above it. Such effects should be made 
most deliberately, since they are written by the composer for 
some very definite purpose. 
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8. Work in the articulation. As already explained, articu- 
lation must not be confused with phrasing. 

The principal directions which indicate the articulation are: 
legato, staccato, portamento, leggiero, slur marks, etc. 

10. Work up the chief climax of the song, and so grade 
the dynamic effects throughout that this climax is rendered with 
the maximum possible effectiveness. 

Work up to the climactic points of each individual phrase, 
giving to each its proper relative value and intensity balance. 

11. Work in the color and the atmospheric effects. 
First consider the school of music to which the compositior. 

belongs, and then create the suitable color, emotion and atmos 
phere of the song as a whole. 

In building a program it is usual for the recitalist to start 
with a group of songs of the Classical period, wherein he has 
to portray abstract and impersonal emotion. ‘The next group 
is usually of the Romantic period where the emotion to be 
created is concrete and personal, and the third group usually con- 
sists of compositions of the Modern School where the effect 
which must be produced is mainly one of atmosphere and realism. 

Next consider and work in the color, mood, and atmos- 
phere of the sections of the composition. Key changes often 
indicate transitions which should be made very deliberately. 
Thus, for example, in the ternary form of song where we have 
A’, B, A’, the singer has to contrast B with A! and A? from the 
standpoint of color and, while At and A? are ina large degree 
similar, they too must be contrasted. 

Modulation to a foreign key always indicates a definite 
change of color. The general trend of the song is often indicated 
by the mode, and modulation from major to minor or vice 
versa denotes a very definite change of color or mood. 

Next consider and work in the color effects, atmosphere and 
emotion of each phrase. Among the many factors which de- 
termine these effects are the dramatic import of the words, the 
expression marks and the dynamic effects indicated on the music 
for the phrase, the melodic outline of the phrase, the length of 
the phrase, and variations in the lengths of the phrases, and a 
knowledge of the cadences. The semicadence gives a feeling of 

suspension or expectation, and sometimes implies a question or 
an interrogative mood. The deceptive cadence (Ex. 19) also gives 
the idea of suspension or expectation, but with an added element 
of mystery. The plagal cadence suggests an abstract emotion, a 
feeling of resignation etc. and this cadence is often found in 
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church music or’in music which deals with religious subjects. 
The perfect, authentic cadence gives a sense of finality; it is used 
in virile passages where breadth of idea is portrayed. 

The smallest units into which the color and the emotional 
effects can be worked are the motives and the motive members. 
Just as in a beautiful piece of embroidery or a mosaic the pattern 
is brought out by the interweaving of the colors, so, in the case 
of music, the motives or motive members must be conceived and 

colored in order that they may stand out distinctly from each 
other and at the same time blend as a colorful whole. 

Such devices as transposition and sequence of the musical 
motive, while mechanical in themselves, have a definite emo- 
tional effect. When the melodic line of these devices has 
an upward trend, they express yearning, longing, ecstasy, etc. 
The singer must sense the emotions so indicated and must grade 
the sequence, dynamically and emotionally, so that the climax is 
reached at the high point. For example in the passage from the 
aria “Suicidio” from Gioconda given in Ex. 23 the motive is 
continually mounting. The emotion must also rise in proper 
proportion as the motive mounts to the apex, or the entire value 
and effect of the passage is lost. 

The singer should realize the dynamic possibilities of his 
voice and grade his emotional effects properly, within the range 
of intensities of which his vocal organs are capable of functioning. 
All effects are made by contrast of both emotion and intensity, 
and, unless restraint is used, all climatic effects will be spoiled. 
Thus a big climax is made by means of the greatest possible con- 
trast of intensity, and if the singer is using his fortissimo too 
much the true climax will never be sufhciently telling. Mere 

loud singing gives the impression of shouting and not of emotion. 
A singer who starts a dramatic phrase too loudly, and with too 
much emotion, will inevitably become inarticulate at the climax 
where he should have risen to his greatest heights. Exactly the 
same thing applies to the overuse of the pianissimo, and while 
some singers tend to overuse the fortissimo, many others err in 
the other direction and depend far too much upon pianissimo 
effects. An occasional pianissimo is extraordinarily telling when 
properly graded, but the excessive use of this effect merely results 
in weakness, insipidity and mawkishness. 

Let it be very clear, then, that true emotion, from the 
dynamic standpoint, is dependent upon the proper grading of the 
dynamic effects and not upon the actual intensity. Of course the 
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greater the range of intensities and color effects at the disposal of 
the singer, the wider will be his expressive possibilities; but a 
relatively small voice, artistically used, can produce an infinitely 
greater effect than a big one, crudely used. 

Repression and quiet effects—not pianissimo, which is a 
very special effect—are often indicated by the devices of trans- 
position or sequence downwards. These devices may be used to 
indicate such emotions as sorrow, renunciation, introspection etc 
In the interpretation of such passages the singer should, of course, 
exercise repression and hold himself in check. 

A\ shifting of the accent from the low to the high note, and 
the expansion of an interval in a motive are both means of 
heightening the emotional effect. A fine example of this is 
shown in Ex. 24 of the song Jm Herbst by Franz. The 
emotional effect indicated in this manner must be wrought by the 
singer with seeming spontaneity. It must be so prepared for by 
him that the high note on which the shifted accent occurs, and 
which is actually the emotional apex, not only of the motive, but 
also of the whole song, becomes a spontaneous cry of anguish. 
This climax must be properly prepared for in the preceding pas- 
sages, and so carefully graded that it does, indeed, stand out as 
the big climax of the song. The beginning of the phrase must 
be sung with great restraint so that this climax rings out with 
the maximum possible effectiveness by reason of dynamic and 
emotional growth. It is still further heightened by what follows, 
since the next note drops a thirteenth and this, the final passage, 
should be sung quietly and with great repression. 

Every device employed in the elaboration of the motive has 
its emotional aspect, and such effects must be worked out in 
detail for all the songs and arias which the pupil may study if 
the interpretation is to be of real musical value. 

The type of melody is also an indication of the emotional 
effect to be conveyed by the singer. Thus a melody based upon 
the diminished-seventh chord portrays horror, terror, stress, rest- 
lessness, storm etc. The passage quoted from Aida (Ex. 16) 
is a good illustration of this. 

A melody based upon a major triad gives an effect of 
strength, virility etc. How beautifully Brahms uses this form to 
characterize Der Schmied! 

The weird, the oriental, the mysterious, the sprite-like, etc., 
are often indicated by a chromatic outline. Grieg’s Jm Kahne 
(Ex. 29) is a good illustration of this. This chromatic effect 
must not be confused with a melody which is the outcome of 
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a series of diminished-seventh progressions used chromatically, - 
where the atmosphere created is generally one of storm etc. 

The singer must sense the atmosphere which is induced by 
the different types of melody and then, becoming imbued with 
this atmosphere, he must create the desired emotional effect. As 
with every other phase of interpretation he must sense what is 
coming, and as the melodic outline changes he must be absolutely 
ready, so that he can change his emotion at the exact moment 
indicated by the change in melody. 

Only when the music of a composition is perfectly under- 
stood, from the intellectual standpoint, can the emotional and 
color effects be properly interpreted. Thus, not until the tech- 
nical sides of both the vocal and the musical phases of a compost 
tion are absolutely mastered,can the singer be said to be‘living’ the 
song. He must know a song so perfectly, from every angle, that 
he can, at last, forget everything and ‘live’ in the emotion and 
atmosphere which he wishes to convey. 

All effects from the standpoint of music and of color, as 
well as technical mastery of the voice, must be so thoroughly 
practised, phrase by phrase, that the singer can exactly repeat his 
own performance. Thus one phrase may have to be sung hun- 
dreds of times before the desired effect has been attained and so 
perfectly mastered that it has become, in a sense, automatic. 

The creation of emotion is virtually a quite definite ‘act’ and 
the atmosphere desired has to be “worked out”, just as have the 
music and the mechanics of the voice. The singer must be able 
to reproduce these emotional effects just as surely as he can re- 
produce the proper notes etc. 

One mark of the artist is the ability to re-sing a song many 
times with’ the same effects. 

The varying emotions, colors and atmospheres of a com- 
position must be felt and held from the first to the last note, 
irrespective of whether the artist is singing or not. He must 
sense the musical and emotional import of the composition just 
as strongly when the accompaniment is playing alone as when 
he is singing, since, if he fails to do this, even for a fraction 
of a second, the audience will inevitably feel the emotional drop. 

Actually the artist shouid start to create the proper atmos- 
phere a few seconds before the music begins, and he should hold 
it until after the last note has been played. 

It may be as well to indicate how some of the atmospheric 
effects may be made from the technical standpoint. 
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Very bright effects are produced by using vowels so modi 
fied that only a short cavity—where possible the laryngeal 
pharynx per se—is used. For this color which is expressive of 
ecstasy, passion, anger, hatred etc. the upper pharyngeal cavities 
—nasal and oral pharynx—must, as far as possible, be eliminated 
as resonators. Thus for a very bright color the general rule is 
to use the shortest possible ‘throat’ column per se. SS 

For very dark effects expressive of misery, despair, pleading, 
the weird and supernatural, fear, etc., the upper pharyngeal cav- 
ities must be used to the maximum possible extent, and where 
the pitch is too high for the use of these cavities, an extra long 
‘throat’ column must be used. Where the upper cavities can be 
used, the minimum possible amount of the laryngeal pharynx, 
compatible with a ‘non-throaty tone, must be brought into play. 
It need hardly be stated that some ‘throat’ resonance must always 
be present or the tone would be ‘throaty’. In order to go from a 
bright to a dark color on one tone, the process is to start with 
the shortest possible ‘throat’ column and to slowly add more 
‘throat’, and then, where the pitch is low enough, add the upper 
pharyngeal cavities, until the limit for the particular pitch. is 
reached. 

An extremely wide range of combinations and inter-adjust- 
ments of the resonance cavities is possible with any given vowel, 
since every vowel is subject to wide modification. The color is 
darkened by a modification which alters the bands of frequencies 
which characterize the particular tone being phonated. Such 
darkening or brightening of the vowel sound, or in other words, 
change in the energy distribution or the sound spectrum, is ac- 
complished by the modification of the length, size and shape of 
the resonance cavities. 

A very beautiful, mellow color on a high tone is produced 
by the use of the maximum possible amount of ‘throat’ resonance 
for the given pitch without any addition of the upper cavities. 
This color is expressive of intense ardor, grandeur, deep love etc. 
In other words, in order to produce this color the singer must 
use more than the normal amount of the resonance of the laryn- 
geal pharynx. This effect must, under no circumstances, be at- 
tempted until the technic is very far advanced, or the resultant 
quality will be ‘throaty’. 

A very striking effect can be produced by starting a high 
tone with this adjustment and slowly brightening and swell- 
ing at the same time. In this case the length of the ‘throat’ 
column is slowly shortened while this cavity is held more 
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and more firmly. The result is that of a tone which becomes 
increasingly brilliant and dramatic as it is swelled. Caruso often 
used this device. 

Another very interesting effect which can be used in order 
to sing a soft tone with a cold, despairing, or impersonal color 
is produced when the vibrato is eliminated, the breath expulsion 
is high and a great deal of the upper pharyngeal cavities is used. 

A very weird or eerie color can be produced by the use of 
a high breath expulsion and a resonance adjustment wherein an 
excessive amount of the upper pharngeal cavities is brought into 
play. This is similar to the last effect mentioned, but the vibrato 
need not be entirely eliminated, and even more of the upper 
pharynx, at the expense of the laryngeal pharynx, is used. 

Of course a practically unlimited range of color effects is 
possible by means of various combinations of the resonance cav- 
ities, but it is only practical to give a few hints here, since the 
actual case must, in practice, be considered and worked out. These 
few paragraphs will, however, indicate, along very general lines, 
what are the physical means at the disposal of the properly 
trained singer for varying the color or timbre of his voice. Once 
more let it be emphasized, however, that all variations of timbre 
are merely vowel modifications, and that the vowel itself is the 
determining factor of the timbre. Ultimately the singer 
whose voice is under proper control makes all these delicate 
inter-adjustments of the resonance cavities quite unconsciously. 
Thus all he has to do is to feel the words and music properly, 
and he will, quite instinctively, make the desired vowel modifica- 
tions. In fact it is only possible for the artist to make all the 
infinite variations of timbre or color when he does so emotionally. 

It is an unfortunate fact that great artists who are born with 
practically perfect natural voices are, physically, quite unconscious 
of what they are actually doing, since, when the technic is good, 
there is no definite sensation whatever, because such sensation is 
merely the outcome of false tension. This is why so much emo- 
tional and ‘spiritual’ nonsense is written on the subject of vocal 
technic. It may indeed be quite effective for the vocal teacher 
or coach to talk about “merely expressing”, “spiritual develop- 
ment” etc. when the technic responds perfectly and uncon- 
sciously, but it is worse than futile to mention this angle of the 
subject to anyone whose technic is faulty. 

12. Having, then, studied, worked out and practised until 
perfect every phase of the song, the singer’s final process is to 
sing it through many times in succession, reproducing his own 
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performance, in every detail, each time. This should be done 
several times daily for many weeks and then, and only then, can 
he be said to have ‘mastered’ the composition. 

All the foregoing steps, which must be taken one by one by 
the student in order that he may learn a given song properly, 
are not, of course, necessary for the fully trained artist. When 
the pupil has at last reached the artist class, most of these pro- 
cesses will have become quite automatic, and all he will need 
to do is to glance through the music and read at sight everything 
which the composer has written, without having to take each 
step separately. He will then merely pick out any passages which 
present difficulties and practise them. 

Of course difficulties will confront even a great artist in 
almost any composition. Thus his process in learning a song 
will be to memorize and dramatize the words, study the music 
away from the piano, pick out any difficulties which may occur 
and work them out, and then practise with an accompanist, work- 
ing out as he does so every detail of interpretation, color etc. 
with the infinite care which is the concomitant of true genius. 
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SECTION III 

PeyolICAL PRINCIPLES 

by 

STANLEY WATKINS 
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CHAPTER XXXVIII 

INTRODUCTORY 

All the knowledge which we possess of the world outside 
of ourselves is revealed to us through the medium of our senses. 

During early childhood all of the senses—sight, hearing, 
touch, taste and smell—are being actively employed in educating 
the brain, during its formative period, to interpret the innumer- 
able impressions which are being conveyed to it from the sur- 
rounding universe. 

While animals, and, to a lesser degree, the savage races of 
mankind, retain this active use of all the senses throughout life, 
the more civilized human being practically dispenses, in maturity, 
with the use of taste and smell, except to a very limited degree. 
He still uses the sense of touch in almost all of his activities, but 
mainly in making unconscious adjustments to his environment. 
The senses of sight and hearing have, in the meantime, grown 
in importance to the extent that nearly all the information which 
the individual receives from the world about him is conveyed to 
his consciousness through one or other of these two senses. In 
order to realize the truth of this statement, one has only to con- 
sider how little a cold, which can deprive one temporarily of the 
faculties of taste and smell, interferes, through that deprivation, 
with the normal activities of life. 

In view of the superior development of the senses of sight 
and hearing it is not surprising that the higher arts—sculpture, 
painting, music, the drama—address themselves exclusively to 
these two senses; or in other words, gain access to our conscious- 
ness solely through the eye or the ear. 

In what follows we shall be concerned only with the vocal 
arts, singing and speaking, and more particularly with the former. 
First, however, let us glance at the processes by which any artis- 
tic conception is conveyed from the artist’s mind to that of the 
persons who look upon or listen to the product of his art. The 
avenues of approach to the brain of the recipient are the eye 
and the ear. The only way in which the artistic idea or emotion 
can be conveyed is, therefore, by means of light falling upon the 
retina of the eye or sound striking upon the drum of the ear. 

240 
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The light pattern which the eye receives from a painting by 
Turner is very complex, and complex also is the sound pattern 
which the ear receives during the playing of a Beethoven sym- 
phony. It is nevertheless true that a complete and accurate de- 
scription of the light vibrations in the one case or the sound 
vibrations in the other would include everything which the ob- 
server can receive from the picture or the listener from the or- 
chestral performance. 

Scientific research has built up an exact knowledge of the 
nature of light and sound vibrations and has provided the means 
of utilizing this knowledge in ways which, not so many years 
ago, would have been thought impossible. The light vibrations 
from a drawing or photograph can now be trapped and con- 
veyed, in the form of electric currents, over a telephone wire, to 
be released at the farther end, again in the form of light, where 
they may convey the image of the picture to any number of 
people far distant from the original. The sound vibrations given 
out by a symphony orchestra can be transmitted, in like manner, 
to audiences thousands of miles distant, or they may be made to 
write themselves on wax and form a-permanent record by means 
of which the musical performance may be enjoyed not only at 
distant places but after the lapse of years, or centuries. 

The principal difference, from a scientific point of view, be- 
tween a painting and a musical symphony is that the one is con- 
veyed by light vibrations and the other by sound vibrations. But 
there is a further difference. In the case of the painting the 
complex system of light vibrations, which is to convey the ar- 
tist’s idea to the eye of the beholder, is fixed once and for all by 
the nature and arrangement of the colors which the artist lays 
on the canvas. In the case of the orchestral performance, on the 
other hand, the sound vibrations are created, each time the sym- 
phony is played, by the agency of musical instruments manipu- 
lated by musicians, who follow the instructions provided by the 
composer. It is necessary, therefore, that the musical instru 
ments be correctly designed and built to produce the desired 
musical tones. They are to the composer what the pigments 
on his palette are to the painter. 

Through the knowledge of the nature of sound vibrations, 
arrived at by scientific research, it has been possible to bring 
about great improvements in the construction of musical instru- 
ments and to give greater scope to the genius of the composer. 
As an example of this, take the piano, which has been developed 
from the simple forms which existed in the eighteenth century 
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to the modern concert instrument. This has been accomplished 
by careful study and experiment on the form and materials of 
construction of the strings and sounding board, the placing of 
the hammers and dampers with relation to the strings, the effect 
of different kinds of materials for the striking surfaces of the 
hammers, and countless other details; every step in the develop- 
ment being assisted and tested by the application of precise scien 
tific knowledge. 

Let us consider, for a moment, the parts played by the 
pianist and his piano during a recital. We have the performer, 
skilled in the manipulation of the instrument and using it as a 
means of sending out to the audience a complex system of sound 
vibrations. This system of vibrations is predetermined, to a 
great extent, by the specification which has been written by the 
composer, but is subject to modification according to the per- 
former's interpretation of the composer's idea, and his technical 
ability. But what the audience hears is the piano, not the per- 
former (except in some rare and eccentric cases), and, however 
great a genius the pianist may be, the effects he produces are 
obtained by his control, within the limits of the instrument, of 
the nature of the sound vibrations which it sends out. The 
quality of the tone is limited by the instrument and depends, 
ultimately, upon its scientific designers and its skilled manufac- 
turers and tuners. The emotional and intellectual effect upon 

’ the audience is obtained by the pianist through the medium of 
the vibrating strings and sounding board of the piano. 

But suppose that, instead of a piano recital, we are con- 
cerned with a vocal performance. Here, again, we have a per- 
former interpreting the work of a composer and reaching the 
ears of his audience through the medium of a complex system 
of sound vibrations. But, in this case, the instrument upon which 
the performer plays is his own vocal apparatus and he plays upon 
it with the muscles which must be developed for that purpose, 
just as the muscles of the fingers and arms etc. of a pianist must 
be developed and co-ordinated for playing upon the piano. The 
human vocal apparatus is a musical instrument, and from the 
scientific point of view, differs only in detail from any other 
wind instrument. It is capable of a much greater range of tone 
quality than any of the manufactured instruments but it is, none 
the less, a device by means of which sound vibrations can be 
produced, and the scientific principles governing sound vibrations 
are applicable to it no less than to any other sound producing 
Instrument. 
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Scientific investigators have long since unravelled the prin- 
ciples which govern the transmission of sound and made familiar 
the characteristics of sound waves, so that once created their be- 
havior can be predicted with great accuracy; and a great deal is 
known about the manner in which the ear acts in receiving the 
sound waves and interpreting them. The manufactured musical 
instruments have been exhaustively studied and their action is, in 
almost all cases, well known and controllable. 

In the past much work has been done towards explaining 
the production of the vowel and consonant sounds of speech, 
but the conclusions have been drawn from data of a statis- 
tical nature, with the result that while something has been 
learned of the general principles of voice production with regard 
to the average man or woman, the work has not led to the 
knowledge of what factors determine the differences between 
well produced and poorly produced voices, and that is the in- 
formation of most importance to the teacher of vocal technic. 

In order to make any progress along such lines the physical 
scientists must proceed hand in hand with the vocal expert. 
There is no more excuse for the singing teacher being unin- 
structed in the principles of the acoustic science underlying 
his art than there is for the manufacturer of a musical instru- 
ment not understanding the mechanical and acoustic properties 
of the materials used in his product, or for a practising physician 
not having a thorough acquaintance with the latest advances of 
medical research. 

In the chapters immediately following, the physical prin- 
ciples of sound are sketched briefly with a view to providing those 
readers whose training and habits of thought have not been along 
scientific lines with the least amount of technical equipment nec- 
essary to follow the arguments advanced in Section I. 



CHAPTER XXXIX 

THE NATURE OF SOUND 

In order to understand the nature of sound let us consider 
a particular case. The sketch in Fig. 17 shows, in simplified form, 
a once popular toy known as a pop-gun. It consists of a cylin- 
drical tube in one end of which is tightly fitted a cork. Into 

CORK TUBE — PLUNGER 
“4 Y 

Fic. 17.—THE Pop-GuNn 

the other end is thrust a piston, or plunger. If the plunger 
is pushed into the tube the air inside is compressed more and 
more until the air pressure becomes sufficiently great to over- 
come the friction betwen the cork and the sides of the tube. 
The cork then flies violently out, with the accompaniment of a 
loud ‘pop.’ 

It is the ‘pop’ with which we are concerned at the present 
moment. ‘The air inside the tube is, as we have seen, com- 
pressed by the plunger. When the cork flies out, the compressed 
air follows it and compresses, in turn, the air in the immediate 
neighborhood of the opening at the end of the tube. This layer 
of air, in its turn, compresses the next layer away from the open- 
ing and so on, with the result that a pulse of pressure travels 
outward from the end of the tube. If we are within hearing 
distance of the pop-gun, the pressure pulse eventually reaches 
our ear drums and, by its action on them, conveys to us a sensa- 
tion which we recognize as the sound known as a ‘pop’. The 
air, Or any gaseous matter, may be regarded as consisting of 
minute particles which are continually bumping against one an- 
other. When the gas is under compression the particles are 
forced into closer intimacy and the jostling becomes more violent. 
It is this bumping which results in the wave of pressure which 
radiates from the gun when the cork is expelled. As each par- 

244 
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ticle takes a certain amount of time, though exceedingly little, 
to reach and bump its neighbor, so it takes a measurable amount 
of time for the sound pulse to be transmitted through the air 
from the gun to our ears. 

The rate at which sound travels has been accurately ascer- 
tained and is found to depend upon the nature of the substance 
through which it is travelling, or in other words, upon the 
characteristics of the particles of which the substance is com- 
posed. In air the rate is about 1100 feet per second, or ten 
times as fast as an express train. Sound will travel through sub- 
stances other than air and the speed of transmission will depend 
upon the substance. In the case of liquids and solids the speed 
is much greater. As an example of this, consider what happens 
when a distant explosion occurs. We first see the flash, since 
light travels much faster than sound and reaches us almost in- 
stantaneously. Then, a little later, we hear the sound of the 
explosion transmitted to us through the air. If, with a stop 
watch, we have been able to measure the time interval between 

the flash and the sound, we can calculate how far away the ex- 
plosion is. If we had placed our ear against the ground, we 
should have heard the sound of the explosion through the 
ground before we heard it through the air, since the speed of 
transmission through the solid rocks of the earth is greater than 
the speed of transmission through air. 

It is important to realize that the air particles in the neigh- 
borhood of the pop-gun do not travel with the sound pulse all 
the way to the hearer’s ear. Each layer of air merely moves for- 
ward a very short distance, and having done its work in passing 
on the pressure pulse to the next layer of air, returns to its or’ 
iginal place and resumes its normal condition of pressure. That 
this is so will be made clear by considering what happens when 
a sound reaches us through an atmosphere charged with visible 
layers of cigar smoke. The-sound passes unobstructed through 
the wisps of smoke without the smoke being carried along with 
it. The forward and backward motions of the air particles are 
shared by the particles of smoke but are too small and rapid for 
the eye to observe. 

Now let us imagine a pop-gun constructed so that a series 
of repeated pops can be made. Starting with these occuring at 
the rate of one or two a second, let us increase the rapidity with 
which they are repeated. As they get faster a point will be 
reached when separate pops are no longer heard, but only a con- 
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tinuous tone. ‘This will occur when the repetitions are about 
twenty a second. The state of affairs is then similar to that which 
exists in the case of an aeroplane motor which gives a distinct 
note actually consisting of rapidly repeated explosions. ‘The 
same phenomenon may be observed by making use of a small 
toothed wheel arranged so that it can be made to revolve at 
various speeds. If a small card be held against the toothed edge 
of the wheel while it is revolving, the card will be pushed aside 
by each tooth and will spring back into place when the tooth 
has passed it. As it does this the air at the surface:of the card 
is momentarily compressed and a sound pulse sent out. This 
happens every time a tooth passes the card and as the speed 
of the wheel is increased the individual taps become merged into 
a musical tone. 

Consider, for a moment, what is happening to the air which 
transmits the sound from the card or pop-gun to the listener. 
The air in the immediate neighborhood of the source of sound 
is momentarily compressed. This compression is handed on to 
the next layer of air which, in turn, passes it on to the layer be- 
yond it and so on, until it reaches the listener’s ear. When these 
compressions follow in rapid succession a train of pressure pulses 
is sent out from the source, the pulses following closely on one 
another’s heels. While the air in each pulse is at higher pres- 
sure than normal, the air in between the pulses is at lower than 
normal pressure. In other words, what is being transmitted 

through the air is a series of alternating compressions and rare- 
factions. 

One way of producing a continuous and smooth series of 
sound pulses is by means of a tuning fork. As the prong of the 
fork moves backwards and forwards it produces alternating com- 
pressions and rarefactions in its immediate neighborhood, and 
these are sent out into the air and form a train of sound waves. 
It is the same phenomenon as that which occurs when the card 

is held against the revolving wheel, except that the motion of 
the tuning fork is smooth, while that of the card takes place in a 
series of jerks. It will be helpful to look a little more closely 
into what happens to the air when the tuning fork is in vibra- 
tion. The diagrams in Fig. 18 show the sequence of events as 
though it were possible to photograph the air layers by means 
of a motion picture camera. 

(1) shows the state of affairs when the fork is at rest. Of course 
the air is not actually divided into separate layers, but is so indicated in 
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order that we can concentrate our attention on what is happening at 
each point. 

(2), (3) show how, as the fork spreads, the layers nearest to it 
are crowded together and start crowding those next to them, starting a 
pressure pulse moving. 
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In (4), (5) the fork swings inwards and the air layers next to it 
move apart to form a rarefaction. In the meantime the region of pressure 
has moved farther away. 

In (6), (7) the fork again spreads, sending out a second pressure 
pulse. 
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The wheel and card device provides a simple way of illus- 
trating a most important relation. Suppose we have a wheel 
with fifty teeth, and suppose it to be revolving at the rate of 
three hundred revolutions a minute, or five revolutions a second. 
The card will move backwards and forwards two hundred and 
fifty times per second and it will be noticed that the tone pro- 
duced is somewhere near middle C on the piano. If it is tuned 
to C by changing the speed of the wheel it will be found that 
the number of motions of the card are two hundred and fifty-six 
per second. By changing the speed, the tone may be matched 
to any desired note, and it is found that each note corresponds 
to a definite number of vibrations of the card per second. In 
other words the pitch of the tone is determined by the number 
of sound pulses or sound waves per second. The term fre- 
quency is used to denote the number of repetitions per second 
of any periodic occurrence; for example the number of vibrations 
per second of a tuning fork, or the number of pulses per second 
in a sound. What has been said above can, therefore, be ex- 

pressed by stating that the pitch of a tone is determined by the 
frequency of the sound waves, and that the frequency of the 
tone known as middle C is 256. 

By means of the wheel and card we can demonstrate an- 
other interesting relation, namely that which the frequencies of 

_ two tones must bear to one another in order that they may form 
a consonant musical interval. Starting with any pitch, i.e., with 
any speed of the wheel as a basis, it is found that doubling the 
speed raises the tone one octave. A speed of three times the 
original gives the fifth above the octave. If, in this manner, we 

pick out each of the intervals of the musical scale which form 
consonances we find that the relation between their frequencies 
is as follows: Orne 1:2 

Fifth Dees 

Fourth 3:4 
Major Third 4:5 
Minor Third 5 : 6 

This relation holds true, no matter what pitch we have adopted 
as Our Starting point. 

Sounds may be divided into those which can be said to 
have a definite pitch and those which have not. For the pur- 
pose of this book we shall refer to the former as “musical tones.” 
I am aware that the definition is open to some objection from a 
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musical point of view, but it should be borne in mind that it is 
not intended to define a tone which is ‘good’ musically but only 
to differentiate between musical sounds and noises, the latter 
term being used for those sounds which consist of an irregular 
succession of pulses of no definable pitch. 

The alternating compressions and rarefactions which are 
conveyed through the air and effect the transmission of a sound 
may be considered as ‘waves’ of sound. The length of a 
‘wave’ is the distance from one point of compression to the 
next. If there are 256 compressions per second and the sound 
being in air is travelling at the rate of 1100 feet per second, there 
must be at the same instant 256 waves in each 1100 feet along 
the path of the sound. The length of each wave is therefore 
1100+256 or 4.3 feet, or about 4 feet 4 inches. This is the wave 
iength for a sound whose pitch is that of middle C on the piano. 
A sound one octave higher, having twice as many waves per 
second and travelling at the same speed through the air, will 
therefore have a wave length of half that of middle C, or 2 feet 
2 inches. The longest audible sound wave has a length of about 
50 feet and the shortest of about 1/4, inch. That is to say, the limits 
of pitch audible to the human ear correspond to about 20 com- 
pressions a second at one extreme and something between 20,- 
000 and 30,000 per second at the other. Some ears can hear 
tones above 30,000 but this is very rare. Below 20 vibrations 
per second the sound, when sufficiently intense, makes itself felt 
as a series of separate pressure impulses. Above the upper limit 
of pitch the sound, although inaudible, has been known to cause 
a feeling of distress when sustained for long periods of time. 

In the tuning fork we have a very accurate standard of 
pitch, as the frequency of a given fork is very little affected by 
surrounding conditions, such as temperature. It is possible, and 
highly instructive, to make a tuning fork draw a picture of its 
own vibrations. If we set up a tuning fork as shown in Fig. 19, 

fitted with a small metal pointer, in such a way that the pointer 
is made to touch lightly on the surface of a moving strip of 
paper which has been coated with a thin covering of soot; as the 
paper is drawn past the point the latter will trace a straight line. 
If, on the other hand, the paper is kept motionless and the tuning 
fork made to vibrate, a straight line will result which is at right 
angles to the former line. If the paper is set in motion while 
the tuning fork is vibrating, the result will be a wavy line. A 
similar result can be obtained by attaching to the tuning fork a 
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small mirror from which is reflected a spot of light, the light 
spot falling upon a photographic plate as in Fig. 20. By causing 
the plate to move in the direction at right angles to the motion 
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of the light spot a wavy line is obtained similar to that traced 
on the moving paper in the previous experiment. 

Let us consider the meaning of the curved line obtained by 
one or other of these pieces of apparatus. The line swings back- 
wards and forwards across the straight line which would be 
drawn if the tuning fork were motionless. In order to study 
the curve it is helpful to take a small piece of card with a long, 
narrow slot cut in it and lay it across the curve in the manner 
shown in Fig. 21. As we move the curve from right to left, 
keeping the slotted card stationary, a very small portion of the 
curve shows through the slot and is seen to move up and down, 
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crossing and recrossing the horizontal straight line. ‘The motion 
of this small element of the curve is reproducing the motion of 
the part of the tuning fork where the mirror or pointer was at- 
tached. The up and down movements of the point correspond 
to the backward and forward motions of the prong of the tun- 
ing fork, and as the compressions and rarefactions of the air in 
the neighborhood of the tuning fork are produced by these 

_ motions, they also are indicated. Thus it is possible, by means 
of a curve of this nature, to get some idea of the motions of the 
particles of air which are being agitated by the tuning fork. 

It will be seen that the curve traced out by the tuning fork 
has a resemblance to a series of waves, and, when the speed of 
the photographic plate or the blackened paper has been ac- 
curately measured, we can tell by counting the number of waves 
on a given length of paper how many vibrations per second were 
being made by the tuning fork, or in other words, we can de’ 
termine the pitch of the tone which it was producing. It will 
be found moreover that the more violently the tuning fork is 
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vibrating the farther will the curve extend on each side of the 
straight line, so that we have in the curve, as well as a means 
of measuring the pitch, a method of measuring the magnitude of 
the vibrations. The greater the swings of the tuning fork the 
louder will be the sound, but, for a given tuning fork, the pitch 

of the note, or the number of vibrations per second, is the same 
no matter what the intensity or loudness of the sound may be. 
This is illustrated in Fig. 22. 

A. Record of vibrating fork. 

B. Same fork vibratwg more strongly. 

eda fork one octave higher. 

FIG 22 

We see, then, that there are two definite and measurable 
properties of a train of sound waves: the number of waves per 
second which determines the pitch of the tone, and the magnitude 
of each wave which determines the loudness. There is, however, 
another property of sound waves which we have not yet con- 
sidered. If tones are produced from a tuning fork and from a 
violin, both having the same pitch and the same loudness, they 
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are, nevertheless, distinct and we can immediately recognize which 
instrument is which. The difference is referred to as the quality 
of the tone; and we have next to consider what characteristic of 
sound waves it is which determines quality, otherwise known as 
timbre or color. 



CHAPTER XL 
QUALITY 

How it is that two instruments, though they may give a 
tone of the same pitch and loudness, are entirely recognizable one 
from the other, or in other words, produce sounds which are 
different in quality? 

You will remember, from what was said in the last chapter, 
that the amplitude or magnitude of the air vibrations determines 
the loudness of the sound, while the frequency of the vibrations, 
or their number per second, settles the pitch. It follows that the 
quality of the sound must depend upon the only other factor, 
which is the individual nature of each vibration or sound wave. 

It was shown how the motion of a tuning fork could be 
recorded on a strip of paper in the form of a wave curve. In 
order to study the nature of sound waves in the air it is neces 
sary to obtain a similar record of the vibrations of the air itself. 
This can be done by making use of the fact that an extremely ~ 
light body will move with the air when the latter is in vibration. 
Fig. 23 shows a diaphragm or sheet of extremely thin material to 
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which is attached a pointer of very small weight. If this dia- 
phragm be placed so that the air vibrations strike upon it, it 
will follow these vibrations and impart its motion to the pointer, 
so that the movements can be traced upon a piece of moving 
paper in the same manner as the vibrations of the tuning fork 
were traced by the apparatus described in the previous chapter. 
In this case also, a small mirror may be attached to the diaphragm, 
as shown in Fig. 24, and the vibrations recorded on a moving 
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photographic plate. The wave curve so obtained will reveal the 
form of the sound waves with an accuracy depending upon the 
faithfulness with which the diaphragm follows the air vibrations. 
The device as shown in these figures is rather a crude one and 
not sufficiently accurate for studying fine differences in the forms 
of various sound waves. A much more accurate and delicate 
apparatus will be described in a later chapter, but the principle 
on which it acts is similar. 

In Fig. 25 are shown the records of several different types 
of sound waves obtained by means of the apparatus referred to 
above. The first of these shows the sound wave produced by 
a tuning fork. It will be seen that a smooth and symmetrical 
curve is obtained. This has a characteristic shape which is 
representative of what is known as a ‘pure’ tone. Such tones 
are obtained only from a very limited class of sound-producing 
instruments. The next example is the sound wave given by a 
violin. In this case it is easy to explain the peculiar shape of the 
curve. As the bow is drawn across the string the latter is dragged 
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aside until it slips and springs back into place. This occurs 
repeatedly and results in the sawtooth shaped motion of the 
string which is reproduced in the sound waves given out by the 
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Fic. 25.—Types OF SOUND WAVES 

instrument, the rising slope of each wave corresponding to the 
drawing aside of the string by the bow, and the sudden down- 
ward drop of the wave corresponding to the springing back of 
the string. 

The wave shapes corresponding to the vowels produced by 
the human voice are seen to be complex in shape but it will be 
found that their complexity can be explained when we have ex- 
amined carefully the mechanism by means of which these vowels 
are produced. 

The first and obvious effect produced on our ear by a mus- 
ical tone from an instrument or the singing voice is the recogni 
tion of a certain individual quality which we have seen must de- 
pend upon the shape of the sound waves. Now it is possible, by 
concentrated attention, for the ear to distinguish, in addition to 
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the one musical tone whose pitch is determined by the number 
of waves per second, a whole series of higher tones present in 
the sound. It is found. moreover that these higher tones, which 
are known as ‘overtones’ or ‘harmonics’, bear fixed relation 
ships to the main tone as regards their musical intervals. The 
overtones include only tones contained in the following series: 

The octave above the main tone; 

The fifth above the octave; 
The second higher octave; 
The major third above the second octave; 
The fifth above the second octave: 

and continuing on by smaller and smaller intervals. From what 
has been said in Chapter XXXIX about the relations between 
musical intervals, it will be seen that the above series of overtones 
have the following relations to the main or fundamental tone: 

Octave ee] 
Fifth above ae | 

Second octave 4: 1 

Third above aoe 1 

Fifth above Suen | 

Similarly it is found that the higher overtones include those hav- 
ing 7, 8, 9 etc., times as many vibrations per second as the funda- 
mental. The questions then arise: are these higher tones, heard 
as harmonics of the fundamental, actually present in the tone in 
the form of sound vibrations of the corresponding frequencies? 
How do they affect the quality of the tone? The answer to 
the first question is that not only are the harmonics present in 
the sound wave, but that any periodic wave, of whatever shape, 

can be built up by combining a fundamental wave, and harmonics 
of that fundamental, in the required proportions. 

Let us examine a little more carefully what this means. Sup: 
pose we set up, as shown in Fig. 26, a series of tuning forks, the 
first of which gives a tone corresponding in pitch to any key 
on the piano say, for example, an octave below middle C, that 
is to say the sound wave given out by this tuning fork will have 
a frequency of 128 per second. Let the second fork give the 
octave above this tone or 256 per second, the third fork a fifth 
higher or 384, and so on, the series of forks providing as many 
harmonics of the fundamental tone of 128 as we may desire. If 
all these forks are sounded at the same time, the result will not 
be a pure tone such as would be given by a single tuning fork, 
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but a compound tone, whose pitch will be recognized as that of 
the fork of lowest frequency, and in which harmonics correspond- 
ing to the other tuning forks can be recognized. 

Fic. 26 
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This apparatus will give us the means for producing tones 
containing, in addition to the fundamental, any desired combina- 
tion of harmonics, in any relative proportions, if we have the 
power to control the loudness of the sound emitted by each in- 
dividual fork. The way in which this can be done will be 
discussed a little later, but in the meantime let us assume that we 

have that power. Now if we set the fundamental fork in vibra- 
tion by itself and make a picture of the sound wave by means of 
the apparatus described in the last chapter, we shall get the wave 
shown in the top diagram in Fig. 27. If we now stop the funda- 
mental fork and set the one corresponding to the octave above 
in vibration, we shall get the sound wave shown in the second 
diagram. ‘The shape of the wave will be similar to that given 
by the fundamental fork, but there will be twice as many vibra- 
tions per second, so that-for every half-wave in the first diagram, 
there will be a complete wave in the second. Now, if both these 
forks are sounded at the same time, the result will be that the air 
particles will be caused to vibrate by fork No. 1 as in the first 
diagram and by fork No. 2 as in the second diagram, and the 
resultant motion of the air particles will correspond to a wave 
obtained by adding, at every instant, the two motions determined 
by the two forks. If therefore we add to the curve in the first 
diagram the higher frequency curve of the second diagram, we 
shall obtain the result shown in the third diagram, always re- 
membering to add the heights of the two curves when they are 
on the same side of the horizontal lines and to subtract one from 
the other when they are on opposite sides. This process will 
be clear from the way in which the third diagram is drawn. As 
we add more and more forks and the tone becomes more and 
more complex, the above process has merely to be carried farther, 
the wave for each fork being added on and the resultant wave 
becoming more and more uneven in its shape as more and more 
harmonics are added. 

Now the sound waves which strike the ear are made up of 
a combination of the vibrations produced by the individual forks, 
and it is obvious that the ear has no means of telling whether 
the sound is coming from a number of separate forks vibrating 
at the same time, or from one sound producing instrument giv- 
ing a complex sound wave of the same shape as that produced 
by the group of forks. 

In drawing the diagrams in Fig. 27 the waves have been 
placed in such a way as to indicate that they all started at iden- 



260 THE SCIENCE OF VOICE 

128 

256 

Fic. 27.—FUNDAMENTAL AND HARMONICS 



QUALITY 261 

tically the same instant. Any one of them could have been 
shifted to the right or to the left. It is an interesting and very 
important fact that it does not matter at what instant any one of 
the waves starts with relation to any of the others, as the quality 
of the tone will not be affected. The shape of the resultant com- 
plex wave will, it is true, depend not only upon the number and 
magnitude of the harmonics but also upon their relative positions; 
but the quality of the resultant tone depends only upon the har- 
monics present and their relative magnitudes. It is a very fortu- 
nate thing that this is the case, since otherwise the quality of 
the sound produced by an orchestra would be quite uncontroll- 
able unless all the instruments could be made to start giving out 
their tones at precisely the same instant. 

It was mentioned above that in order to obtain any de 
sired quality from a multiple arrangement of tuning forks, it 
would be necessary to control independently the loudness of each 
individual fork. A method by means of which this can be done 
will be discussed in the next chapter. 
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RESONANCE 

Suppose we have a boy seated in a swing. By giving him 
a series of small pushes, properly timed, we can cause him to exe- 
cute very large swings to and fro. Att first his motion will be 
very slight, but, as we continue our periodic pushes, he will swing 
through a wider and wider angle until he is moving backwards 
and forwards several feet, and it will require very much less effort 
on our part than if we had attempted to lift him backwards and 
forwards through the distance to which our small pushes caused 
him to swing. Note, however, that the pushes. which we give 
him must be timed correctly, or instead of causing him to swing 
further and further we shall impede the motion and interfere 
with his swinging instead of helping it. We can only make him 
swing a certain definite number of times in a minute, and this 
will be fixed no matter whether he is swinging backwards and 
forwards a few inches or several feet. The number of swings 
which he makes in a certain fixed time is called his “natural fre- 
quency.” 

Now a tuning fork is, in reality, nothing but a swing with 
a very high natural frequency, making a large number of swings 
in a second instead of a few in a minute, and, just as we were 
able to cause the boy to swing, so is it possible to make a tuning 
fork vibrate, by means of slight, but properly timed, impulses. If 
any sound of exactly the same pitch as that of the fork is sus- 
tained, the tuning fork will respond to it because each pressure 

pulse of the sound will strike the fork at just the right instant, 
and the combined pushes, though exceedingly delicate, are sufhic- 
ient to build up vibrations in the tuning fork. The tuning fork 
may then be said to be in sympathetic resonance with the sound. 
If two tuning forks of the same pitch be placed near each other 
and one is sounded by striking or plucking it, the other also will 
vibrate. If the first fork is stopped or withdrawn the second 
fork will continue to give out its tone for a short time, just as a 
swing will continue to oscillate after we have ceased to push it. 

The upper diagram in Fig. 28 illustrates a tuning fork—frequency 
256—in vibration, producing a sound wave in the air (a progressive 
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wave) which is to advance indefinitely to the right. The right prong of 
the fork, starting from its position of rest, A, has swung to B and back 
again. 

The motion of the thin layers, or strata, of air at constant inter- 
vals is represented by the heavy black lines, while their undisturbed 
positions are shown by the dotted lines. The arrows represent the direc- 
tion of motion and the velocities of the various air strata. . 

The air stratum to the right at a distance of 2 feet 2 inches (a half 
wave-length) represents the position of the condensation. Thus, while 
the fork of frequency 256 vibrations per second has oscillated from A to 
B and back again, the condensation has travelled 2 feet 2 inches. 

Notice that while both the rarefaction and the condensation travel 
with the sound wave, the displacement of the air molecules at the center 
of a rarefaction and a condensation is zero, and the direction of motion of 
the particles in the rarefaction is opposite to the direction of the wave 
propagation. 
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The lower diagram shows the transverse representation of a sound 

wave. It is often made use of because it is easy to draw. 
The method employed is to choose the positions of the undisturbed 

air strata along the horizontal axis as the points from which the displace- 
ments of air strata are reckoned, and then to rotate the displacements 
about these reference points 90 degrees. 

The letter R indicates the point at which the rarefaction, and the 
letter C the point at which the condensation, starts. 

In the same way, if we lift the damper from one of the strings 
of the piano and sing a tone corresponding in pitch to that par- 
ticular string, it will be found that when we stop singing, the 
string will be in vibration and will give out its tone by sympa- 
thetic resonance with the voice. 

The objects which respond to others most readily by sym- 
pathetic resonance are those whose mass is small, since it takes 
a great deal longer to set a heavy body swinging by gentle im- 
pulses than a light one. A tuning fork is actually one of the 
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most difficult objects to set in vibration by resonance, because it 
is made of heavy metal and is very stiff, so that it requires a great 
many accurately timed impulses to give it much motion. In ad- 
dition to having small mass, a resonating body must be so con- 
stituted that it can vibrate, or in other words, it must be elastic. 
One of the lightest elastic substances is air. 

Let us consider how a confined body of air may be made to 
vibrate in sympathetic resonance with a tuning fork or other 
source of sound. Fig. 28 illustrates a tuning fork vibrating at 
256 per second. This corresponds to a sound whose wave-length 
is 4 feet 4 inches. In one complete vibration the fork produces 
a period of compression and a period of expansion of the air 
particles. ‘Thus in traveling from A to B and back again the 
fork has gone through one half cycle and the pressure pulse has 
travelled one half wave-length, or 2 feet 2 inches. 

If the tuning fork is set into vibration in front of a tube 
(Fig. 29) which is closed at one end, forced vibrations are set 
up in the tube. These forced vibrations will reinforce the sound 
produced by the fork if the natural period of the air column is 
the same as that of the fork. This form of resonance is a special 
case of forced vibration. 

In Fig. 29 the tuning fork which has been placed near the 
open end of the tube is assumed to have been in vibration long 
enough to establish steady conditions of vibration in the tube. 

A. shows the strata of vibrating air at the instant of time 
when in their undisturbed positions and moving to the right with 
maximum velocity. The fork is shown in its position of maxi- 
mum displacement to the right. 

This particular phase relation of 90 degrees between the 
two vibrating bodies is assumed for the purpose of discussion 
only; a more technical treatment of the problem of phase rela- 
tions would involve the introduction of a great deal of higher 
mathematics and is beyond the scope of a work of this kind. 
There are also certain end corrections which are not considered 
in the diagrams. 

B shows the state of affairs an eighth of a period later. The 
right prong of the fork is shown swinging to the left, while the 
various strata of air which have been displaced the amount indi- 
cated are slowing down in velocity. Notice that the amplitude of 
vibration of the air becomes less as the closed end of the tube is 
reached, at which end there is no displacement. A point of no 
displacement is called a node (N). At the open end of the tube 
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there is maximum freedom of movement of the air particles. Thus 

the maximum displacement is at or near the open end of the 

tube. This point is called an antinode, or loop (L). 

A 
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C shows the state of affairs two-eighths of a period later 
than A. D, E etc. are similarly drawn to indicate what is taking 
place one-eighth of a period later than the preceding one. 

From our definition of wave-length, the distance between 
a maximum displacement and no displacement of a vibrating me- 
dium is a quarter of a wave-length. A tube closed at one end 
which has a node at the closed end and a loop at the open end, 
and no other nodes or loops within the tube, is said to be resonat- 
ing its fundamental frequency, i.e., its lowest frequency tone. 
Thus the tube in Fig. 29 must have a length of 1 foot 1 inch for 
the frequency of 256 vibrations per second except for a slight 
open-end correction. 

“\ tube closed at one end will resonate for the same fork at 
lengths of three, five, seven, etc. times the length required for 
the resonating of its fundamental. The distribution of nodes and 
loops for a tube three times the length necessary to resonate its 
fundamental is shown in Fig. 30. The phase of air displacements 
in X is the same as in C, Fig. 29, while that of Y is the same as 
G, Fig. 29. 
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The length of a tube open at both ends is one half wave- 
length for the fundamental resonance tone. This is twice the 
length required for a tube closed at one end if the end correc- 
tions are neglected. An open tube will resonate for the same 
frequency at lengths of two, three, four etc. times its length for 
the fundamental. 

To get the best resonating effect the tube must be held very 
close to the fork and so by approaching and withdrawing the 
tube the amount of resonance and therefore the volume of the 
tone may be controlled. If we apply this principle to our series 
of forks shown in Fig. 26, giving each fork a resonating tube of 
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the length corresponding to the pitch of the particular fork, we 

can thus pick out and increase the magnitude of any one or 
several of the harmonics, and in this way control the quality of 
the sound produced by the apparatus. 

Now if we have an instrument which gives out a composite 

tone i.e., one with a wave shape not like that of a tuning fork 

but containing harmonics, what will happen if we apply reson- 

ating tubes to it? Suppose we use a tube whose length can be 

varied, say by means of a piston which can be moved backwards 
and forwards inside the tube. Let us start with a tube longer than 
that required to resonate the fundamental pitch of the tone. For 
instance, if the instrument is producing middle C which has a 
fundamental of 256 per second, as we gradually shorten the tube 

we shall get a resonance of the fundamental when the length is 

1 foot, 1 inch. Then, if we continue to shorten the tube, there 

will be another resonant point at a length of 6% inches, in which 
case the first overtone, which is an octave above the fundamental, 
will be accentuated. At about 4% inches, the next overtone, 

which is a musical fifth higher, will be brought out, and so on. 
Similarly, if we arranged up against the instrument a series of 
such tubes of lengths proportioned accurately to resonate the 
various harmonics, by approaching or withdrawing the tubes any 
arrangement of harmonics could be accentuated and the quality 
of the tone varied at will. 

In order to construct an instrument with which we can 
obtain a tone rich in harmonics and to which can be applied 
resonators to accentuate one or more of the harmonics, we may 
employ a rubber ‘squawker’ made by stretching thin strips of 
rubber over the end of a tube so that they form two lips lying 
together as shown in Fig. 31. If we attach the tube to a supply 
of air under pressure such as a bellows, the air pressure will 
force the lips out slightly and some air will escape producing a 
puff. The elasticity of the lips will cause them to spring back 
as soon as the puff is released. This process will then be repeated 
and so a series of puffs will be caused, the frequency of repetition 
of which will depend upon the tightness with which the lips are 
stretched, and the result will be a continuous tone of a shrill and 

harsh nature containing a very large number of harmonics, The 
harmonics present and their relative proportions will depend up- 
on the manner in which the rubber lips vibrate as they allow the 
puffs of air to pass between them. If the rubber strips are ad- 
justed so as to be slightly separated, so that they do not strike 
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together, the tone will be relatively smooth and there will be a 
considerable escape of air, since the air will be continually flow- 
ing out and the lips will vibrate by a kind of bowing action pro- 
duced by the air passing between them, similar in some respects 
to the action produced by a violin bow as it passes over a string. 
This produces a periodic increase and decrease in the flow of air 
without any complete stoppage. If the lips are adjusted so as to 
be in actual contact when at rest, the air current will be com- 
pletely stopped between the puffs and the result will be a harsher 

tone, i. €., one containing a greater proportion of the harmonics of 
higher frequency. There will also be less flow of air out of the 
system. 

Now if we apply to the ‘squawker’ a resonator consisting 
of a tube adjusted to resonate with one of the harmonics pres- 
ent in the tone, that harmonic will be accentuated, and, by using 
a number of resonators, the quality of the tone may be controlled 
by picking any desired harmonics and accentuating them above 
those whose presence in the tone is not desired. 

The only type of resonator so far considered has been a 
cylindrical tube with one end closed. There are, however, other 
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produced by the passage of the air across the edges of the cords 
in much the way that motion is imparted to a violin string as 
the bow is drawn across it. The muscular system of the vocal 
cords is also capable of determining, to some extent, the propor- 
tions of the harmonics present by controlling the segmentation of 
the cords. That is to say, in addition to the vibration of the 
cords from end to end, as a whole, there will be a superimposed 
vibration of each half of the cords separately producing the 
harmonic which is an octave above the fundamental. The cords 
will also have a vibration in which their length is divided into 
three parts giving a harmonic of three times the pitch of the 
fundamental, and so on up the scale of harmonics. 

The vocal cords should control the rate at which air flows 
out of the lungs during singing and indirectly have an effect upon 
the air pressure. When they are separated the air pressure may be 
relatively low but a great deal of air will escape. The tone will 
be of low intensity and cannot be long sustained. When the 
cords are held close together, great air pressure can be built up 
behind them and a loud tone can be given out and sustained for 
a relatively long time. 

The principal cavities, which form the third element of the 
system and provide the resonance of the fundamental tone and 
of such of the harmonics as are being selected, are nade up of 
the laryngeal, oral and nasal pharynx, and probably to some ex- 
tent, the passages below the vocal cords including the trachea 
and bronchial tubes (see Section I, Chapters II, IV, V). 

A resonance cavity will be most efhcient when its walls are 
hard and firmly held. The pharyngeal cavities fulfill these re 
quirements and by means of muscles may be adjusted so that a 
wide range of variation of size and shape can be secured. 



CHAPTER XLII 

THE VOCAL SOUNDS 

The sounds emitted during the act of singing are divided 
broadly into two classes, the consonants and the vowels. 

The consonants contain a very small amount of energy and 
are short in duration. Since they are not phonated they cannot 
be said to have any definite fundamental. 

The vowels contain most of the energy of speaking or sing- 
ing sounds. They can be sustained more or less steadily and are 
periodic in their nature, that is to say they consist of a series of 
sound waves substantially constant in shape during the phonation 
of a given vowel. We may regard singing as the production of 
a number of more or less sustained vowels separated by conson- 
ants or by pauses. Before going a little deeper into the nature of 
the vowels let us return for a few minutes to the consideration 
of resonators. 

When a tuning fork is brought into sympathetic resonance 
by sounding another fork of the same pitch in its neighborhood, 
it is found that the pitches of the forks have to be very accur- 
ately alike in order that the one will resound to the other. If 
the natural pitch of one is changed to a very slight degree, say 
by sticking a small piece of wax on the end of each prong, the 
forks will not resound to one another at all. A tuning fork is 
therefore said to have very sharp resonance. 

When an air pipe is made to resonate to a tuning fork it is 
not necessary for the pipe to be tuned with extreme accuracy 
for some degree of resonance to result. There will be one par- 
ticular length of pipe for which maximum resonance is obtained, 
but the pipe may be slightly longer or slightly shorter and there 
will still be resonance but in a lesser degree. In other words, a 
resonance pipe of a certain fixed length will respond strongly to 
the pitch, or frequency, which is exactly equal to its own reson- 
ance frequency, but frequencies in the immediate’ neighborhood 
of this value will be accentuated to some extent. The pipe does 
not resonate as sharply as a tuning fork. Other types of reson- 
ators may be even less sharp in their resonance characteristics. 
This is true of air cavities in which the walls are not perfectly 
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rigid or are covered with soft, sound-absorbent material. In the 
case of multiple resonance chambers connected by comparatively 
narrow passages, this effect is very pronounced, particularly when 
the communicating passages are lined with absorbent material. 

Consider what the effect of resonators of different degrees 
of sharpness of tuning will be when they are applied to sound 
producers which are rich in harmonics. Suppose that we have 
a vibrator giving a tone of which the fundamental pitch is one 
hundred vibrations per second and which contains all the har- 
monics of the fundamental up to, say, the eleventh or twelfth. 
We shall represent this in diagram form by drawing a horizontal 
line, A—Fig. 33, the distance along which represents vibrations 

{00 

100 800 

| i ES; Ss ee SUR (aoa - nih a | © eae | a <0 0 

Fic. 33.—EFFECT OF SHARPLY TUNED RESONATOR 

per second as shown by the numbered scale, and by erecting at 
the points corresponding to the various harmonics vertical lines 
whose height represents the loudness of the harmonics. We have 
shown them all of about the same loudness, for the sake of sim- 
plicity, although this would not often be true in an actual case. 
Since we have assumed that there are no harmonics missing, there 
will be a vertical line at 100 representing the fundamental and 
lines at 200, 300, 400 etc. representing the harmonics. 
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Now what will be the effect of applying to this source of 
sound a sharply tuned resonator whose natural period of vibra- 
tion is 800 per second? The harmonic whose pitch is 800 vibra- 
tions per second will be strongly accentuated so that the vertical 
line corresponding to it must be made considerably higher than 
the others, as shown in B—Fig. 33. The resonator being sharply 
tuned, it will have no effect upon the other harmonics. 

Now suppose that a resonator of natural pitch 800, but not 
as sharply tuned as the previous one, be used. The harmonic at 
800 will again be strongly accentuated but, on account of the 
character of the resonator, the harmonics in the immediate 
neighborhood will be somewhat affected. Those at 700 and 900 
will be magnified but to a lesser degree and those at 600 and 
1,000 may be affected though very slightly. The state of affairs 
may then be represented as at C—Fig. 33. In this case a band 
of frequencies is said to be resonated, the band in this case ex- 
tending from 600 to 1,000 vibrations per second. 

We have assumed so far that the fundamental pitch of the 
tone is such that one of the harmonics falls exactly at the reson- 
ant pitch of the resonator. Let us see what will happen if the 
pitch of the tone is varied keeping the same resonator through- 
out. Fig. 34 shows four conditions corresponding to fundamental 
pitches of 100, 150, 200 and 250. In the case of the tone whose 
fundamental is 100 there is a harmonic at every hundred period 
and, as we have seen above, those at 600, 700, 800, 900 and 

1,000 will be accentuated. When the pitch of the fundamental 
is 150 the harmonics will occur at 300, 450, 600, 750, 900, 
1,050 etc. Those within the frequency band of the resonator 

will be accentuated and we shall have the condition shown in 
B—Fig. 34. The dotted line indicates the amount of magnifica- 
tion which the resonator can give to any particular harmonic, 
and as this dotted line depends only upon the resonator, it deter- 
mines which harmonics will be affected and to what extent. By 
drawing out the diagram of harmonics for tones with funda- 
mentals of 200 and 250 as in C and D—Fig. 34, it will be seen 
that, no matter what the pitch of the fundamental may be, there 
will be an accentuation of the harmonics which happen to fall in 
the neighborhood of the pitch of the resonator so that in each 
case the frequency band in which resonance occurs will be the 
same. 

If we carry this illustration a little further and use two re- 
sonators at the same time, tuned to two different pitches, we 
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Fic. 34.—EFFECT OF TUNED RESONATOR 
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Fic. 35.—EFFECT OF Two RESONATORS 
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shall get two bands of resonance. In Fig. 35 is shown the 
result of using two resonators tuned respectively to 300 and 800 
vibrations per second, one having a sharper resonance than the 
other. The fundamental pitch of the tone in this case 1s as 
sumed to be 100. 

Thus it is possible to resonate, one, two or more bands of 
harmonics, and as would be expected, each different arrange- 
ment will result in a characteristic quality of sound. Herein 
lies the basis of the formation of the vowel sounds. Analyses of 
the sound waves constituting the vowels show each vowel to be 
characterized by definite frequency bands peculiar to it. A vowel 
is formed from the sound given out by the vocal cords by the 
action of the resonance cavities, which are adjusted to accentuate 
the bands of frequencies characteristic of that vowel. The fre- 
quency bands for any given vowel are independent of the funda- 
mental pitch of the tone, and therefore it is possible to sing the 
same vowel at different pitches. 

It should be noted, however, that in order that the tone may 
have harmonics falling within each of the frequency bands for 
a given vowel, it is necessary that the pitch of the fundamental be 
below the lowest frequency band. If the fundamental lies above 
the lowest band the vowel cannot be sung at such a high pitch. 
This explains why there are certain vowels which cannot be 
sung at the top range of a woman's voice. 

In Fig. 36 are shown the resonance curves for some of the 
vowel sounds of speech. These curves were obtained in the Bell 
Telephone Laboratories by means of the apparatus which will 
be described in the next chapter. It will be noticed that in all 
cases there seem to be at least two resonant regions, and in some 
cases three or four. This is not surprising considering the in- 
ternal structure of the vocal cavities which would admit of sev- 
eral different resonators being in action at the same time. 

The curves shown in Fig. 36 are for spoken vowels. The 
research work which has been done on vowel sounds has here- 
tofore been mainly based upon the speaking voice and usuaily 
upon observations of untrained voices. These curves may not 
be, and probably are not, representative of what would be ob- 
tained with properly produced voices. Unfortunately we 
have not yet available a set of such curves made from the 
voices of great singers. 
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CHAPTER XLIII 

SOUND RECORDING AND REPRODUCTION 

In Chapter XL mention was made of apparatus by means of 
which sound waves could be picked out of the air and their 
form faithfully recorded. 
"One example of such apparatus is shown in simplified form 
in Fig. 37. This is pictured and described in greater detail in the 
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Fic. 37.—DIAGRAMMATIC SKETCH OF OSCILLOGRAPH, AMPLIFIER AND MICROPHONF 

October, 1925 number of the Bell System Technical Journal, 
in an article by Irving B. Crandall entitled “The Sounds’ of 
Speech,” and consists of three elements developed in the Bell 
Telephone Laboratories in the course of the very extensive in- 
vestigations which have been carried on in those laboratories on 
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the nature of speech, and the requirements of the instruments 
and transmission lines through which speech is conveyed in the 
telephone system. 

The first element is ‘a microphone, by means of which the 
sound waves in the air are picked up and converted into elec 
trical vibrations. The microphone contains a stretched metal 
diaphragm about a thousandth of an inch in thickness, close to 
which is mounted a metal plate. The two form the plates of a 
charged electrical condenser, and when sound waves fall on the 
diaphragm, causing it to vibrate, the consequent changes in the 
distance between the diaphragm and the plate produce corres- 
ponding changes in the capacity of the condenser. The con 
denser is connected in an electrical circuit in such a way that the 
changes of capacity are accompanied by the production of elec- 
trical vibrations, very feeble, but copying with great accuracy 
the form of the sound waves which fall on the diaphragm of 
the microphone. | 

These feeble electrical vibrations are passed on to the second 
element which is a vacuum tube amplifier similar in principle to 
the amplifier of a radio set but specially designed to increase the 
power of the electrical vibrations with practically no distortion 
of their form. 

From the amplifier the electrical vibrations are led to the 
final element of the system, a specially built ‘oscillograph’ (see 
frontispiece). The oscillograph consists essentially of a pair of 
fine wires stretched side by side in the field of a powerful elec 
tromagnet. Across the middle of the wires is fastened a very 
small mirror. The passage of the vibrating electrical currents 
through the wires causes them to move back and forth, one ad- 

vancing as the other retires, and thereby deflect the mirror. By 
means of a beam of light, reflected from the mirror onto a moving 
photographic film, the vibrations of the wires are registered. 
They correspond to the vibrating currents flowing through the 
wires, which in turn correspond to the air waves falling on the 
microphone diaphragm. 

It was with apparatus of this nature that the records of 
sound waves pictured in Fig. 25, Chapter XL, were obtained, and 
the curves of vowel resonance given in Fig. 36, Chapter XLII, 

were derived from an analysis of such sound records. 
It may be asked to what extent we are certain that the 

records so obtained truly represent the form of the original sound 
waves. Scientific measurements, in order to be unassailable, must 
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be checked in order that assurance may be felt that the theory 
upon which they are based is true and has been correctly ap- 
plied. In this case a most satisfactory proof is available, since 
the recorded waves can be converted back into sound waves and 
these compared with the original sounds. The process of record- 
ing sounds and subsequently reproducing them from the record 
has, in fact, been employed for many years in the phonograph. 
The most recent and best methods of phonograph recording em- 
ploy a system which is substantially the same as that just de- 
scribed. The speech or music to be recorded is picked up by 
microphones and the resulting electrical vibrations, after being 
amplified, are made to operate an electrical recording instrument. 
In the commercial phonograph industry the recorder, instead of 
being an oscillograph producing a record on a photographic film, 
is an electromagnetic device which engraves, by means of a sharp 
sapphire point, a fine groove on a revolving wax disc. As the 
point vibrates from side to side, following the electrical vibra- 
tions, the groove forms a sinuous track, which, upon examination 
with a magnifying glass, is seen to resemble the wave curve pro- 
duced on the photographic film by means of the oscillograph. 
As the wax disc revolves the recorder is caused to move slowly 
and steadily across its surface, so that the groove is cut in a 
spiral, gradually covering the surface of the wax with its sinu- 

ous track. 
Upon the grooved surface of the wax disc is then deposited, 

by electroplating, a copper sheet which, when removed from the 
wax, has embossed upon it a raised spiral corresponding to the 
groove. 

From this metal plate the commercial phonograph ‘record’ 
can now be made. The material of which records are formed 
is hard and brittle when at ordinary temperatures but becomes 
softer and more yielding when heated. The metal plate is 
placed in a press with a slab of the heated record material. When 
the pressure is applied, the impression formed on the slab of 
record material is a copy of the face of the original wax disc; 
that is to say the finished record carries a sinuous groove repre- 
senting the form of the original sound waves. 

The sound may now be reproduced by employing a system 
which is, to all intents and purposes, the reverse of the system 
used in recording it. An electrical ‘reproducer’, consisting of an 
electromagnetic device similar in principle to the ‘recorder’, car- 
ries a needle which is placed in the beginning of the groove of 
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the record. As the latter revolves the needle vibrates to and fro, 

following the sinuosities of the groove, and induces feeble elec- 
trical vibrations in the reproducer.. These are passed through a 
vacuum tube amplifier and conducted to a sound projector or 
loud speaker, which is another electromagnetic device carry- 
ing a diaphragm of one form or another. The business of the 
sound projector is to cause the diaphragm to vibrate in conform- 
ity with the electrical vibrations and to produce, in the air, sound 

vibrations. When care has been exercised in the design of all 
the various elements which make up the recording and reproduc 
ing systems, it is found that the final sounds obtained reproduce, 
with remarkable faithfulness, the original sounds recorded. 

This process of recording and reproducing sound may be 
carried out by the agency of photographic film instead of by the 
use of wax disc records. In this case a form of oscillograph is 
used and a photographic sound record made on the film. The 
reproducing system in this case makes use, in the place of the 
electromagnetic reproducer, of a photoelectric cell, a device 
which develops electrical vibrations under the action of light. A 
beam of light is passed through the photographic film to the 
photoelectric cell, and as the intensity of the light is varied by 
means of the sound record on the film, the photoelectric cell pro- 
duces electrical vibrations corresponding to the recorded sounds. 
These electrical vibrations are passed, as before, through am- 
plifiers to an electromagnetic sound projector. 

Both of these methods of sound recording and reproducing 
are now being applied commercially to the production of motion 
pictures accompanied by sound: the so-called “talking movies.” 

One of the contributions to musical art made by the scien- 
tific study of sound which is of particular interest to singers, 
is the advance which has taken place in the understanding of 
the acoustics of buildings. It is the common experience of 
speakers and singers that some halls have good acoustics and are 
easy to sing or speak in, while others are very trying to the per- 
former, and to the audience. ‘This is due to the fact that the 
sounds produced by the performer reach the members of the 
audience not only by the direct path from the performer's mouth, 
but also by reflection from the ceiling and walls of the building. 
The effects produced may be of several kinds. If the hall be a 
large one, reflection from distant surfaces of the building may 
produce echoes. Even if the hall is not sufficiently large for 
distinct echoes to be heard, each sound, after it leaves the per- 
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former’s mouth, will be reflected back and forth between the 
walls and other bounding surfaces of the hall and will, therefore, 
persist for a certain length of time. At each reflection the sound 
will lose some of its power, on account of the absorbent proper: 
ties of the surfaces with which it comes into contact, until fn- 
ally it dies down to a point where it is inaudible. In a hall with 
extensive walls of hard. material, this persistence of the sound 
may last for several seconds, so that each sound issuing from 
the singer or speaker is mixed up with the ‘overhang’ from the 
sound before, and the result is a confusion which makes it difficult 
for the audience to understand the words of the performer. If 
the sound strikes against surfaces which are highly absorbent, 
such as carpets and heavy draperies, a greater proportion will 
be absorbed at each reflection and the sound will die out much 
more rapidly. The clothes of the audience itself are highly ab- 
sorbent, for which reason a hall which is very reverberant when 
empty, may have good acoustics when full of people. 

Very frequently a hall, if it be decorated with heavy car- 
pets and much heavy draping and upholstery, will have practic 
ally no reverberation, in which case a singer will suffer a feeling 
of oppression and may tend to force his voice, while musical in- 
struments played in such a hall will sound ‘lifeless’. There is an 
optimum condition of reverberation in a hall of any particular 
size, and this can usually be secured by adjusting the amount of 
absorbent material used in the decorations and placing it in suit- 
able parts of the hall. 

Many other examples could be given to show how the in- 
telligent application of scientific principles may be made to serve 
the ends of art. Section I of this book is a very striking example 
of the application of such principles to a subject. which has 
hitherto been neglected by scientists. 
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ABDOMINAL BREATHING, fallacy of, 
101 

Accent, 164, 167; by means of 
vibrato, 168; in speech, 135, 137 

Acoustics, as basis for proper un- 
derstanding of voice, 243; of 
buildings, 281; voice subject to 
laws of, 1, 126 

AIR, compression and rarefaction of, 
246, 249, 263 

ALL THROUGH THE NIGHT, 197 
AMPLITUDE, of vibration, determin- 

ation of, 252, 254 
ARTICULATION, conditions of good, 

24; eliding of consonants in 
speech, 138; in speaking voice, 
137, 141; 231; separation of 
vowel and consonant in singing, 
138; value of good, 82. 

ARYTENOID CARTILAGE, see Cart- 
ilage, Arytenoid 

ARYTENOID Musctes, see Muscle, 
Arytenoid 

ARYTENOIDEUS M_uscLe#, see Mus- 
cle, Arytenoideus 

ATTACK, adjustments for, 94; 

breathy, 96; conditions of good, 
97; correct method of, 95; coup 
de glotte, 96 

AULD LANG SYNE, 162 
AvUxILiAry NorteEs, 182 

BARITONE, range of, 16, 128 
Bass, range of, 128 
BeL CANTO OPpgERA, demands of, 
2s 

Bizet, Carmen, 180 
BLENDING RecisTErS, fallacy of, 

49 
BraHMs, Die Mainacht, 177, 184, 

211; Sapphische Ode, 177; Der 
Schmied, 183, 210; Sonntag, 184; 
Wiegenlied, 183; Wie Melodien 
zieht es mir, 189 

BREAK, between registers, 12; find- 
ing the, 49; see also Registration 

BREATH, 36; conditions of correct 
inspiration, 102; proper function 
of the, 38; and the registers, 48; 
results of faulty inspiration of, 
38, 101 

BREATH CONSCIOUSNESS, 37, 103 
BREATH CONTROL, fallacy of, 36, 

37, 42;-47, J/a ie 
BREATH EXPULSION, 37; bowing 

method, 20, 55; factors regulat- 
ing, 42, 43; in falsetto, 17; 
graphs representing, 53, 56, 57, 
58, 59, 60; puff method, 20, 55; 
method of measuring, 52; re- 
search on, 52; and registration, 
50 

BREATH Pressure, 19, 42, 43 
BRONCHI, 20; as resonance cavities, 

24; use of, in resonating funda- 
mental, 29; use of, with laryngeal 
pharynx, 30 

BUILDING ON THE Sort, fallacy of 
4 “TR 

CADENCE Break, 178, 183 
CADENCES, deceptive, 184; half, or 

semicadence, 184; imperfect au- 
thentic, 183; importance of, in 
singing, 186; perfect authentic, 
183; plagal, 184 

CADENCE Group, 186 
CARTILAGE, arytenoid, 7, 8, 

cricoid, 7, 8, 19, 20 
CHARPENTIER, LOUISE, 181 
CuHeEst RESONANCE, fallacy of, 29 
CHorpD, definition, 179 
Cuorps, altered, 182; diminished 

seventh, 181; dominant seventh, 
181; harmonic figuration, 182; 
modulatory, 182; ninth, 182; 
triads, 179 

CLASSICAL SCHOOL, demands of 215 

19; 
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Cotor, 12; based on perfect tech- 
nic, 4; dependent on control of 
throat, 71; expression of emotion 
dependent on, 79; see also Qual- 
ity 

COLORATURA SOPRANO, range of, 
128; “fake” (radio), 100 

Comin’ THRO’ THE Rye, 162 
ConpuctTor’s BgEats, 165 
CoNnsONANTS, 272; eliding of, in 

speech, 138; phonation of, 81; 
separation of, 138 

CONSONANTS AND VowELS, 78, 138 
““Coon-SHOUTER’, technic of the, 9 

. CO-ORDINATION OF MUSCLES, 2, 
38; phonation one complex, 33, 
45 

CorNELIUS, Ein Ton, 213 
Coup bE GLoTTE, fallacy of, 95, 96 
Crico-ARYTENOID MUSCLE, see 

Muscle 
Cricorw CARTILAGE, see Cartilage 
Crico-THyRomw MUSCLE, see 

Muscle 
Criticism, Scientific technical, 61 

Desussy, Les Cloches, 200 
Diction, faults of, 141, 147; mis- 

use of broad ‘‘Ah’’, 147; see also 
Pronunciation and Speaking 
Voice 

DRAMATIC SOPRANO, range of, 128 
Duxas, Arianne et Barbe-bleu, 162 

Ear, 107; faults of musical hearing, 
107, 108 | 

EMmoTIONS, proper function of the, 
111 

ENERGY DistTrIBUTION, factors de- 
termining, 25, 78; (sound spec- | 
trum), 21 

Epiciottis, 8, 20, 270 

FacrtAL GESTURES, importance of, 
82, 104 

FALLACIES, abdominal breathing, 
101; blending the registers, 49; 
breath control, 36, 37, 57, 101, 
115; building on the soft, 4, 11, 
111; coup de glotte, 95, 96; 
head resonance, 126; head tones, 
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30, 34, 126; identification of vi- 
brato as tremolo, 119;  inter- 
costal breathing, 102; limited 
range, 118; meaningless terms, 
127; natural voice as in ana- 

tomical peculiarity, 119; pianis- 
simo_ singing, 34; practice of 
technical exercises, 110; relaxa- 
tion, 74; relaxed throat, 14, 126, 
115; singing note by note, 186; 
teaching by imitation, 3; use of 
mouth as resonance cavity, 24, 
118; use of sensation, 5; voice 
placing, 4, 116, 223; wrong use 
of scientific terms, 127 

FALSETTO, breath expulsion in, 17; 

description, 16; developing the, 
171; early use of, 49; fallacy of 
non-use of, 117; finding the, 17, 
49; incorrect use of, 17; isolating 
the, 50; isolating the, in speaking 
voice, 132; mixed, 17; proper 
function of, 16; register, use of, 
49; results of failure to develop, 
124; in speaking voice, 16 

FoLk Sone, 198 | 
Form, 198 

Foster, Old Folks at Home, 185, 
187, 196 

FRANZ, Im Herbst, 180, 189, 204, 
208525355 

FREQUENCY, definition, 248 

FUNDAMENTAL, Actuation of vocal 
cords to produce 21; as factor in 
energy distribution, 25; impor- 
tance of, 22; importance of proper 
resonating, 23, 25, 31, 64, 79: 
resonance adjustment for, 29 

FUNDAMENTAL AND HARMONICS, 
forms of sound waves, 260 

GLOTTEAL Suit, 42, 43 

Gounop, Faust, 182, 188, 212 
Griec, Im Kahne, 210; Mit einer 

Primula Veris, 197; Ein Traum, 
205, 208 

HAHN, Si mes vers avaient des 
ailes, 200 

HANDEL, Jephtha, 166 
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Harmonics, 257; selection of, by 
resonators, 267, 273, 274; see also 
Ghiialitvaes: | 

Heap Tones, fallacy of, 30, 33, 
34, 65, 66 

HicH Tones, proper resonating of, 
ou 

Hyorip Bone, 20 

IMITATION (musical), between ac- 
companiment and voice, 212 

IMITATION (psychological), fallacy 
of teaching by, 3 

INTENSITY, factors determining, 
45; range over spectrum, 14 

INTENSITY VARIATION, proper 
method of, 41 

INTER-COSTAL BREATHING, fallacy 
of, 102 

YNTERPRETATION, 215 
INTERVALS, 193; mathematical: ra- 

tios of, 248, 257 
INTONATION, faulty, causes of, 109; 

effect of slurring on, 92; attack 
and, 94 

INTRAPULMONIC BREATH  PREs- 
SURE, 42, 43 

Jaw, danger of setting, 23; inter- 
ference of the, 69; movement of, 
nz 

““JAZZ-SINGER’, technic of the, -9, 
44 

Key SIGNATURES, 161 « 

LARYNGEAL PHARYNX, 
see Pharynx, Laryngeal 

Larynx, 270; description of, 7; 
development of muscles of, 2; not 
under conscious control, 3 

LEADING-TONE, of major scales, 
161; of minor scales, 162 

LEssoNs, intervals between, 

113." 
LIEDER, demands of, 220 
Lips, proper position of, 82; move- 

ment of, 22 
Loop (acoustics), 265 
Loss OF VoIcE, causes of, 122, 123, 

124, 126 

110, 
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Lower REGISTER, addition of, 11; 
co-ordination of, 69; carrying up 
of, 3, .12,;:14 lage Gp Zee 7 ies 
development of, 13; finding the, 
13; proper use of muscles of, 10; 
results of exclusive use of, 9; use 
of, for forte tones, 12, 13; use of, 
when unco-ordinated, 9 

MeELopy. AND. COUNTER-MELopy, 
210 

MENDELSSOHN, Auf Fligeln des 

Gesanges, 205, 208 
MENTAL ATTITUDE, importance of, 

110 
MENTAL Concepts, see Psychology 
Meter, 170 
METRONOME, use of the, 174, 175 
MEYERBEER, Les Huguenots, 173 
MicroPHONE, 279 
Mirror, use of the, 82 
Mrxep REGISTRATION, 10, 18, 49, 

50; bad results of, 123; cause of, 
10; in speaking voice, 132 

Mopern Art Sonos, demands of, 
2A2 

MopERN OPERA, demands of, 216 
MONOLOGUES, use of, 144 
Moussorcsky, The Feast, 165; Le 

Polisson, 165 
MoTIVE VARIATION, 206 
MoutH, 270; elimination of, as 

resonance cavity, 22; fallacy of 
using, as resonance cavity, 22, 23, 
26, 79, 81, 118; visible results of 
using, as resonator, 24 

MovIiETONE, 5, 82 
MuscuLar Co-oRDINATION, 33, 

38, 45, 48, 56; and power of ex- 
pression, 79; in speaking voice, 
129 

Musctes, Arytenoia, 7, 8; and 
upper register, 10 

Muscte, Arytenoideus, 8 
Musc.es, development of, 2, 3; 

direct conscious control impos- 
sible, 2 

MuscLe ContTROL, importance of 
proper directions for, 38, 45 

Musc tes, Crico-Arytenoid, 7 
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Muscies, Crico-Thyroid, 8, 20; 
and lower register, 11 

Musc ie Tone, see tonus 
Muscies oF VocAL APPARATUS, 

causes of faulty co-ordination, 2; 
necessity for co-ordinating, 3; re- 
sults of false tension of, 4 

Music THEorY, necessary for the 

singer, 158 
Musica. Motives, 202 
Musica Ficures, 202 
MusIcIANSHIP, 155 

Nasa. CavitTiges, 270; see also 
Pharynx, Nasal 

NATURAL VOICE, not an anatomical 
peculiarity, 3, 119 

Neck Musc ies, relaxation of 24, 
' 27; tensing of, causes, 23, 45, 109 
Nopes, 264 
Nopu tes, 11, 122 
Notse, distinguished from tone, 248 

“OFF-PITcCH” SINGING, causes of, 
34, 107, 109 

OrAL PHARYNX, see Pharynx, Oral 
OrGAN Point, 183 
OscILLocRAPH, 53, 278, 279 
OvERTONES, see Harmonics 

PALATE, 270 
Passinc Nores, 182 
PERGOLES!I, Nina, 180, 206, 209 
PHARYNGEAL CAVITIES, not under 

conscious control, 2; possibilities 
of inter-adjustments between, 
23; possible arrangements of, 27, 
29; as principal resonators, 26; 
shaping of, 22 

PHARYNGEAL MuscuLar SystTEM, 
development of, 68 

PHARYNX, setting of the, 23; use 
of, 27 

PHARYNX, Laryngeal, bad results of 
constriction of, 31, 65; bad re- 
sults of relaxing, 27, 62, 66; 
function with oral pharynx, 27; 
controlling, 32; controlling mus- 
cles of, 68; diagram, 270; fallacy 
of relaxed, 115; faulty ideas 
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about, 62; importance of, as 
resonating cavity, 64; impossibil- 
ity of consciously controlling, 65, 
68; necessity for holding rigid, 
27, 32; physiological conditions 
of constricted, 62; as resonating 
cavity, 24; as resonator of funda- 
mental, 63; as resonator for 
highest tones, 30; results of clos- 
ing, 41; results of control of, 72; 
results of false tension on, 23; 
use of, for higher frequencies, 27 

PHaARYNX, Nasal, 21; as resonance 
cavity, 24; diagram, 270. 

PHARYNX, Oral, diagram, 270; as 
resonating cavity, 24 

PHONATION, a co-ordinated act, 1, 
2; definition, 78 

PHONOGRAPH RECORDS, process of 
manufacture, 280 

PHRASE, as musical unit, 89, 136; 
various kinds of, 187 

PHYSICAL PRINCIPLES, 240 
PuHysics, importance of, in voice 

training, 148 
PHYSIOLOGY, importance of, in voice 

training, 1, 148; voice subject to 
laws of, 1 

PsycHo.ocy, and ear, 109; inhibi- 
tion,  LI0; 111+ laws: of, applied 
fOcvoice mw lewa wh lal le) D2" of 
slurring, 91, 92; concept of pitch 
and timbre, 94, 95; speed and, 
99; muscle tone and, 96 

PIANISSIMO SINGING, dangers and 

difficulties of, 4, 9, 11, 33, 34, 56, 
111; last phase of technic, 4; 
proper technic of, 40 

PircH, physical determination of, 
248, 251 

PONCHIELLI, La Gioconda, 183, 

204,208 212.4232 
Pop-Gun, 244 
Post-NaAsAL CAVITIES, ap reso- 

nators, 25 
Posture, and respiration, 103 
PoweER, cause of limited, 9 
PRACTICE, avoidance of technical, 

110, 113; of consonants, 81; how 
rn OG BRS PS I Dm BPA a de 
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PRONUNCIATION, not dependent on 
locality, 35; see also Speaking 
Voice 

Puccini, La Boheme, 211; Ma- 
dame Butterfly, 202, 206, 208 

Quatity .(Timbre), 146, “254; 
causes of dark, 31, 32; dependent 
on vibrato, 84; determination of, 
by mouth, 23; distortion of, 66; 
physiological conditions for good, 
64; possibility of varying, 4; pro- 
duction of mellow, 32 

RANGE, causes of limited, 5, 9, 31, 
43, 44, 92, 119; fallacy of lim- 
ited, 118; of voice, when prop- 
erly used, 4; of voices, 128, 207; 
of speaking voice, 129, 132, 133, 
136 

Rapio TENor, technic of, 17 
RECORDING, 279, 280, 281 
REGISTERS, break between the, 12; 

and the breath, 48; cause of 
break between, 10; causes of fail- 
ure to co-ordinate, 66; co-ordina- 
tion of, 9, 10, 13, 14; definition, 
9; determination of, 7; develop- 
ment of, 50; finding break be- 
tween, 49; isolating the, 12, 48, 
49, 50, 123; in men’s voices, 16; 
necessity of isolating the, 50; 
proper functioning of the, 9, 10; 
and the throat, 69; in women’s 
voices, 7 

REGISTRATION, and breath expul- 
sion, 50; faults of, 9; improper, 
in women’s voices, 9 

RELAXATION, 74 
RESONANCE, 262; conditions for 

open and closed tubes, 266; mis- 
use of term, 127; sympathetic, 
262, 264 

RESONANCE ADJUSTMENT, 22, 23, 
262; cause of bad, 65-; causes of 
failure to obtain, 23; for funda- 
mental, 29; results of correct, 34; 
results of faulty, 34, 44; for 
vowel, 25 

RESONANCE Cavities, 19, 21, 29; 
collapsing of, 32; determination 
of period of, 22; function of, 21; 
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proper use of, 24; results of in- 
accurate adjustment, 95; see also 
Bronchi; Mouth; Pharynx— 
Laryngeal, Nasal, Oral; Post- 
Nasal Cavities; Trachea 

RESONANCE CONDITIONS, impor- 
tance of correct, 5 

RESONATORS, 269, 270, 288 
RESPIRATION, 101 
RHYTHM, 175; necessity for sense 

of, 108 | ; 
Rossin1, I] Barbiere di Siviglia, 182 

SAINT-SAENS, Samson et Dalila, 
183 

SALISBURY PLAIN, 196 
ScaLes, Aeolian minor, 160; chro- 

matic, 162; harmonic minor, 159; 
major, 159; melodic minor, 159; 
pentatonic, 162; relations _ be- 
tween major and minor, 160; 
triads of harmonic minor, 179; 
triads of major, 179; whole-step, 
162 

SCALE SINGING, and the vibrato, 89 
ScHOOLS OF SINGING, 218, 219; 
ScHOOLS OF Music, 215 
SCHUBERT, Am Meer, 180; Ave 

Maria, 184; Der Erlkonig, 198, 
Tod und das Madchen, 183; Des 
Madchen’s Klage, 187; Du bist 
die Ruh’, 189; Hark! Hark! the 
Lark!, 198; Schlummerlied, 182; 
Wohin ?, 184 

SCHUMANN, Fruhlingsnacht, 177; 
Die Lotosblume, 181; Ihre Stim- 
me, 184; Jasminenstrauch, 183; 
Die Lorelei, 184; Mein altes 
Ross, 184; Mondnacht, 184; 
Seit ich ihn gesehen, 188; Volks- 
liedchen, 184; Widmung, 180; 
Er, der Herrlichste von Allen, 

205 
ScrEAM, technic of the, 139 
SENSATION, fallacy of, in teaching, 

SENTENCE, unit in speech, 136 
SHAKE, 98; in developing vibrato, 

88 
SIGHT SINGING, 192 
SINUSES, diagram, 270; as reso- 

nance cavities, 21, 24, 25 
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SLUR AND SLURRING, 91 

SMOKING, 124, 131 
Sort PALATE, diagram, 270; posi- 

tion of, 23; function of, 23, 30 
Sorr Tones, production of, 33; 

see also Pianissimo Singing 
SONG, how to study a, 226 
SOPRANO, range of, 128 
SopRANO, Coloratura, range of, 17, 

128 
SOUND, absorption of, 282; differ- 

ence between tone and noise, 248; 
factors determinating quality, 
254, 256; limits of audibility, 
249; nature of, 244; propagation 
of, 244, 245, 249, 262; speed of, 
245 

SOUND RECORDING AND REPRO- 
DUCTION, 278 

SouND Waves, determination of 
length of, 249, 264; of funda- 
mental and harmonics, 259; mea- 
surement of, 249; properties of, 
252; speed of, 245; types of, 256 

SPEAKING VOICE, and_ carrying 
power, 132; distinguished from 
singing voice, 129; faults of the, 
131, 140; and faulty resonance 
conditions, 134; loss of, 131; 
mixed registration in, 132; qual- 
ity, 145; requirements for, 129; 
special effects of, 135; tempo, 
145; training of, 132; treatment 
of consonants in, 140; treatment 
of vowels in, 141; use of regis- 
ters in, 130 

SPEED, determined by vibrato fre- 
quency, 98 

SPIROMETER, 52, 61 
SQUAWKER, 267 
STaccaTo, 98 
STaGE WHISPER, technic of the, 

135 
Star SPANGLED BANNER, 180, 202 

’ “TALKIES, see Vitaphone 
TEACHER, selection of a, 150 
TECHNIC, requirements of good, 

98; test of good, 34 
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TECHNICAL EXERCISES, proper 
function of, 110; use of dummy 
words in, 171; useful forms of, 
113, 114 

‘TECHNICAL FAULTS, causes of, 107 
‘TEETH, showing upper, 70 
Tempo, 169; in speech, 135, 144 
TENOR, range of, 17, 128 
THEME, 202 
THORAX, 2 
THROAT, see Pharynx Laryngeal 

r “THROATINESS,” causes of, 27, 32, 
S304) 4b 5056, 6246572109; 
115 

THyro-ARYTENOID MUSCLES, see 
Muscle, Thyro-Arytenoid 

‘THyroip CartTILAGE, see Cartilage, 

Thyroid 
‘TIME-SIGNATURES, 164 

TimeE-Spot, 172 
TONE, distinguished from noise, 248 
Tone DEAENEss, 107 
TONE QUALITY, conditions for 

good, 22 

TONGUE, function of, 22, 23, 24; 
results of trying to control, 38 

Tonus, characteristic of other ac- 
tivities, 75; and posture, 103, 
105; and relaxation fallacy, 74 

PRACHEA,: 7, 8) 20,270: as treso- 
nance cavity, 24; use of, in reso- 

nating fundamental, 29; use of, 

with laryngeal pharynx, 30 
TRANSLATIONS, 190 
TREMOLO, distinguished from vi- 

brato, 86; fallacy of identifying 
tremolo and vibrato, 119 

‘TIMBRE, see Quality 
TRILLS, in development of technic, 

98 
TUNE, in speech, 135, 136, 139 
TUNING Fork, 246; method of 

tracing vibrations from, 249; 
sound impulses from, 247 

Upper PartTIALs, see Harmonics 

Upper PHARYNGEAL CAVITIES, use 

of, for middle tones, 63 
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Upper ReEcIsTER, bad results of ex- 

clusive use of, 9, 122; and breath 
expulsion, 50, 59; carrying down 
the, 49; co-ordination of, 9, 11, 
14, 18; development of, 14; find- 
ing the, 12, 13, 17; function of, 
9, 10, 11; isolating the, 13; over- 
loading muscles of, 10; resonat- 
ing of, 15, 17, 18; training the, 
48; use of, for producing piano 
tones, 9, 11, 16; use of, when 
unco-ordinated, 9 

Upper REGISTER MUSCLES, actua- 
tion of, 11 

Uvu La, see Soft Palate 

Verpi, Aida, 178, 181, 197, 210, 
233° La Vraviata,.22/ 

VipRATION, difference between light 
and sound, 241 

VipRATO, absence of, at pianissimo, — 
85; definition, 84; developing the, 
87; as a factor of quality, 84; 
fallacy of identifying vibrato and 
tremolo, 119; measurement of, 
55; necessity of, 86; and the 
phrase, 88; and pitch variation, 
85; physiological conditions of, 
85; proper rate of frequency, 55, 
85; a rhythmic “on” and “off” 
impulse, 85; and _ scale-singing, 
89; and the shake, 88; accents by 
means of, 168. 

VirTAL Capacity, 61; development 

of, 36 
VITAPHONE, 5, 82, 125 
VocaL APPARATUS, diagram, 270; 
as musical instrument, 242 
VocaL Corps, 19, 270; bowing 

method of actuating, 40; descrip- 
tion, 8, 19; segmentation of, 22, 
271; method of vibrating, 20, 
39, 40; muscles controlling, 7; 
puff method of actuating, 39 

VocAL ORGANS, causes of injury 
of, 32; causes of straining, 34 

VocaL ‘TECHNIC, scientific diag- 
nosis of, 61 

VoICE, causes of deterioration of, 
3, 122, 126 (see also Pianissimo 
singing) ; conditions of perfectly 
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used, 26; difference between 
speaking and singing, 129; forc- 
ing of, 15; importance of physics 
and physiology in training, 1, 
148; knowledge of, based on sci- 
entific principles, 1; necessity of 
developing muscular system of, 
44; possibility for anyone to de- 
velop fine, 108; problems yet un- 
solved, 149; principles of acous- 
tics applied to, 272; proper pro- 
cess of training, 2; ranges of, 128, 
207; saving the, 124, 125; see 
also Speaking Voice 

Voice PxLacina, fallacy of, 4, 65, 
116 . 

Voice STRAIN, cause of, 10 
Voice TRAINING, a process of mus- 

cular development, 4 
VON Freritz, Eliland Cycle, 184, 

PAKS, 
VowELs, 15, 272; brightening of, 

31; determining quality of, 23; 
distortion of, 34; as factor in 
energy distribution, 25; faulty 
resonating of, 23; not distinguish- 
able at high pitches, 31; physical 
basis of vowel sounds, 276; reso- 
nance adjustment for, 29; reso- 

nating of, 24, 64; symbols, 34; 
used for carrying up of lower 
register, 15; number of (in Eng- 
lish), 34 

VOWELS AND Consonants, 78, 138 
VowEL ForMATION, faulty, 60; 

use of lips in, 70 
VoweEL FREQUENCIES, determina- 

tion of, 28; table of, 26 
VoweL MoopirricaTIon, 4, 15, 18; 

color dependent on, 79; in speak- 
ing voice, 144 

VowEL Sounps, analysis of, 277; 
determination of, 25; number of 
34 

Wacner, Lohengrin, 227; Tristan 
und Isolde, 165 

Weser, Der Freischiitz, 182 
WHISPER, production of the, 40 
Wave LENGTH, see Sound; Sound 

Waves 
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CHAPTER’ |! 

In the year 1931, a group of scientists and engineers from 
Electrical Research Products, Inc. (the branch of the American 
Telephone and Telegraph Company which deals with a!l matters 
pertaining to the moving picture industry) approached me with 
a view to my carrying on my researches on voice in the labora- 
tories of this institution and devising scientific tests for singers. 

I accepted their offer with great pleasure, since I was now 
able to continue my investigations with the aid of many invalu- 
able “tools” designed by the engineers of the Bell Telephone 
Laboratories. 

I started the research in November, 1931, and continued 
until May, 1935. Some of the results of this work were pub- 
lished in the paper reproduced in Appendix Two, with the per- 
mission of the editor of the Journal of the Acoustical Society 
of America. 

We first designed a highly damped studio. (See IIlustra- 
tion 1.). It was essential for all tests to be made in such a studio, 
since readings of intensity, quality, vibrato or tremolo taken in 
a “live” place are without value. 

Our equipment included a Western Electric oscillograph 
which we used for some prel’minary readings but afterwards 
abandoned, since the work entailed in analyzing tracings in suf- 
ficient number to be able to obtain any information of value, 
would have been colossal. Hundreds or even thousands of tones 
would have had to have been recorded, and from about fifteen 
to four hundred sound waves analyzed for each tone. It. takes 
a man nearly a day to make an analysis of one wave! For- 
tunately other means of sound analysis were available. While 
I was doing this work, an Acoustic Spectrometer was designed 
and built in the Bell Telephone Laboratories (see Illustration 
2). This instrument gave a qualitative and, in some degree, a 
quantitative reading of the sound spectrum. (A tone consists 
of a fundamental and a series of overtones in varying proportions 
to one another. The distribution of energy in the tones between 
the fundamental and its overtones constitutes the sound spec- 
trum.) 
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Perhaps the most useful tool with which we had to work 
was the High Speed Level Recorder (see Illustration 3). This 
instrument traces, on a piece of moving paper, every slight 
change in-intensity at high speed and with great accuracy. In 
connection with this instrument we also used the Crystal Ana- 
lyzer (see Illustration 4) which, by means of a moving pair of 
band-pass filters, gives an accurate quantitative reading of the 
sound spectrum. Despite the fact that the tone had to be sus- 
tained for from six to ten seconds, which was hard for some of 
the singers, we were able to obtain valuable data. 

In the paper reprinted in Appendix Two, we show that, 
by means of pitch-intensity readings, we were able to give a 
reliable analysis of the singer’s technic and of his progress under 
training. . 

After we had published this paper, we took tests of two 
of the leading tenors of the Metropolitan Opera Company— 
Giovanni Martinelli and Lauritz Melchior (see Cut 1). It was 
interesting to note’that they both gave curves similar to the form 
indicated as, desirable by our findings. In fact, Melchior’s read- 
ing was very near the reference curve for about two-thirds of 
his voice. This provided an interesting check-back on our 
results. The small section of a curve, dotted in (see Cut 1), 
indicates the intensities of tones sung in the climax of a dramatic 
aria (“Lohengrin’s Narrative’). It is interesting to note that 
Mr. Melchior produced fuller tones here than he did when sing- 
ing single tones at full voice. The explanation for this lies in the 
fact that the emotional urge engendered in the interpretation of 
this passage freed up his voice and made him actually produce 
more efficient and better tones. The artist is apt to “do” more 
when he performs than when he vocalizes. The student seldom 
exceeds his technical efficiency. I might suggest that this type 
of test could be used as the basis for a worth-while psychological 
test of the artist’s dramatic and musical ability. 

One result of interest brought out in this investigation was 
to show that the maximum loudness obtainable from any well- 
produced voice varies but little from that of any other voice. 
Light, high voices show a few very high tones as loud as the 
loudest produced by more powerful ones which do not reach 
such high pitches. The better voices, and the more powerful 
ones, show high intensity readings over a wider range. The 
most powerful tone measured was sung by a coloratura soprano 
at G above high C. Melchior’s high A was the next most 
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powerful, although one student gave nearly as high a reading. 
However, the superiority of Melchior’s voice was indicated by 
the fact that he was able to produce powerful tones over a far 
wider range than was the student. With reference to this stu- 
dent, it is most interesting to note that he started with a very 
light, thin voice, and between two tests, taken nine months 
apart, had increased the intensity through the middle of his voice 
nearly a thousand-fold, and through the upper range, more than 
a hundred-fold. 

The vital importance of the lower register in women’s 
voices was clearly indicated, since those singers who used the 
falsetto only, were able to produce a few loud, high tones and 
then “faded out” through the middle and lower ranges of their 
voices. A properly trained coloratura soprano showed consider- 
ably more power through the middle of her voice than did an 
operatic contralto who sang falsetto only. Furthermore, a smooth 
curve, with a steady rise in intensity as the pitch rises, was ob- 
tained only when both registers were used. 

The Decibel (d.b.) is a unit used in the measurement of the 
loudness of sound. A change of ten d.b. represents a power 
ratio of ten to one; an increase of twenty d.b., one hundred to 
one; thirty d.b., one thousand to one etc. An increase of nine 
d.b. doubles the apparent loudness, as heard by the listener, and 
an increase of eighteen d.b. doubles it again etc. Thus a singer 
whose voice is thirty d.b. louder than that of another singer 
will balance with a thousand such singers. This is why a singer 
with a full, free voice can top the orchestra and chorus in an 
opera. Our tests showed that the voice of a typical radio singer 
is down over twenty d.b. below the reference curve. Therefore 
it would take at least a hundred such voices to balance with one 
legitimate singer. As a result of these intensity readings, we 
found that a properly-produced voice rises evenly and slowly in 
intensity as the pitch rises. In other words, an “even” scale is 
one in which the intensity rises steadily as the pitch rises, and 
shows about ten to fifteen d.b. increase in loudness for an octave. 
Thus the intensity range throughout the range of the voice is 
about forty to fifty d.b. All tones were sung full voice and as 
free as possible. The loudest tone which can be produced is 
from ten- to a hundred-thousand times louder than the softest. 
However, vocal music, except in a few rare instances, is written 

to cover a range of two octaves at the most. Thus the actual 
intensity range utilized is only from twenty to thirty d.b. This 
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is within the broadcasting range. The woman who uses no 
lower register has a few loud high tones and then drops very 
rapidly through the middle of her voice. For this reason her 
intensity range over the two octaves may be as much as fifty 
d.b. This means that her voice cannot be recorded or broad- 
cast without considerable difficulty, since her relatively loud 
high tones must be monitored. The crooner who never pro- 
duces a loud tone never has to be monitored. ‘Therefore, in 
broadcasting and recording, only a singer with a well-produced 
voice, or a crooner who doesn’t really sing at all, can be handled 

easily. 
Perhaps our most startling finding occurred when we in- 

vestigated sound spectra. We examined thousands of spectro- 
grams from at least two hundred voices of all calibres and classi- 
fied them in every possible way. No order appeared. One day 
a young man whose voice had been very badly trained came in 
for the test. His voice was white, shrill, throaty and nasal—it 
was, in fact, one of the most unpleasant voices I have ever heard. 
His spectrum on the high G was almost exactly similar to that 
of a tenor whose quality was very beautiful, especially in this 
range of his voice. Again, we obtained two exactly similar 
spectrograms from a bass and a tenor on middle C. And then 
another angle of the question occurred to me: A Caruso record 
sounds grand. The voice sounds infinitely more beautiful than 
anything that we ever hear today, but, the old recordings cut 
down the frequency range so that instead of reproducing from 
fifteen to fifteen thousand cycles, they only reproduced from two 
hundred and fifty to twenty-five hundred cycles. Furthermore, 
the quality of reproduction was very poor, since the reproducing 
system peaked at various frequencies and considerably distorted 
the spectrum. The deduction was obvious—the spectrum does 
not determine whether the voice sounds pleasant or unpleasant. 
There are, in fact, two sorts of quality:- 

(a) The spectrum. 
(b) The characteristics of the sound which make it 

pleasant or unpleasant to the ear. 

What we found was that the spectrum merely determined 
the vowel and the vowel color. The fundamental is strong if it 
happens to fall in one of the vowel bands—otherwise it is weak. 
A strong fundamental has nothing to do with pleasant quality, 
any more than does a predominance of harmonics in any particu- 
lar band of the spectrum. What is it then that determines what 
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we hear as a pleasant or unpleasant voice? The answer, although 

complex, is not far to seek: It lies, not in the form of a single 

wave, but in the changes of pitch, loudness and spectrum in 

time: ie. in the nature of the vibrato or tremolo movement. 

Thus, while the tone is being sustained, the pitch, intensity and 
spectrum are fluctuating. Good or bad quality, from the 
listener's standpoint, depends upon the nature of these fluctu- 
ations. 

We showed the following characteristics to be of paramount 
importance in determining good quality: 

(a) An even fluctuation of pitch. 
(b) An even fluctuation of intensity. 
(c) A fluctuation of not less than five and not more 

than six and a half a second, ideally of six. 
(d) A centering of the middle pitch of the vibrato 

with the pitch being sung. If this middle pitch 
wavers, the quality is unpleasant. 

(e) A sufficient, but not excessive, pitch fluctuation 
for the loudness of the tone being sung. 

The pitch fluctuation at normal intensity 
should be a semitone; at pianissimo it is slight, 
and at fortissimo it may be as much as a whole 
tone. 

(f) A sufficient, but not excessive, intensity fluctu- 
ation for the loudness of the tone being sung. 

This fluctuation should go from zero at 
pianissimo to as much as ten d.b. at fortissimo. 
The ideal fluctuation at mezzo forte is from three 
to five d.b. 

These statements about the vibrato movement are the best 
which can be obtained from the singers of today. At the present 
time, unfortunately, there are no really great singers such as 
Caruso, Destinn or Sammarco. Readings taken from records 
made in a reverberant studio are of limited value. 

I have, however, taken readings from the best recorded 
tones of some of the great singers, and the vibrato frequency and 
pitch fluctuations seem to be as indicated. Any reading of inten- 
sity fluctuation taken from records is valueless. 

There are still two other factors to be investigated, but they 
demand the development of an instrument which will follow 
pitch changes as the level recorder follows intensity changes. 
Such an investigation could be carried out through the analyses 
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of oscillograms, but this, as I have already pointed out, would 
entail a terrific amount of work. The first of these factors 
entails an investigation of the manner in which the pitch is 
changing during the vibrato cycle, and the second an investiga- 
tion of the spectrum changes in the vibrato cycle. 

The true vibrato consists of an “on” and “off” impulse 
applied to all the muscles used in the act of phonation, i.e., the 
muscles of the thorax (inspiratory and expiratory), the muscles 
of the larynx and the opening muscles of the laryngeal pharynx. 
The vibrato can only occur when the opening muscles of the 
laryngeal pharynx are at all times in tension. 

The absolute tremolo does not involve the muscles of the 
thorax—it is actuated by a tetanic flutter of the constrictor 
muscles of the laryngeal pharynx, which may, in bad cases, be 
communicated to the tongue and jaw. The constrictor muscles 
of the throat are at all times in tension. 

Between the absolute vibrato and the absolute tremolo, we 
find the “vibrato-tremolo” and the “tremolo-vibrato”, in which 
cases the walls of the pharynx are fluttering between opening 
and constrictor tension, with the balance of tension on the open- 
ing side in the former case, and on the constrictor side in the 
latter. 

The absolute vibrato cannot be slower than five a second 
or faster than six and a half. The absolute tremolo can be very 
fast. Fluctuations up to eleven a second have been recorded. 

There is a definite intensity fluctuation with the vibrato 
and none with the absolute tremolo (see Cut 2). However, a 
violent vibrato-tremolo or tremolo-vibrato may slow down to the 
vibrato frequency, or even considerably below it. A slow, un- 
pleasant wabble is then heard as the result of the violent flutter- 
ing of the walls of the laryngeal pharynx. This produces an 
intensity change, and sometimes an extremely wide one. For 
this reason our level recorder readings do not always distinguish 
between the vibrato and the vibrato-tremolo or tremolo-vibrato. 
They do indicate the absolute tremolo (see Cut 2). 

The relatively slight movement of the throat, in opening 
tension, which occurs with the true vibrato, must produce far 
smaller changes in the spectrum than would a violent fluttering 
of its walls between the constrictor and opening tension which 
occurs for the tremolo-vibrato and the vibrato-tremolo. It is 
probable that the unpleasant quality of these violent movements, 
and the sense of ill-defined pitch which they produce, are pri 
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marily due to excessive changes in the spectrum during their 
cycle. 

To sum up, then, there are two sorts of quality: Spectrum 
(or vowel) and pleasant or unpleasant quality, determined by 
the changes in time. 

While all that I have said in my previous writings with 
regard to registration has been most emphatically borne out by 
further experience and investigation, I have never been com- 
pletely satisfied with the muscular theory which was presented 
in both my books. 

There is still no entirely reliable method of examining the 
co-ordinate action of muscles in tension for a given act. Any 
muscular theory must therefore remain merely a theory. How- 
ever, consideration of the action of each muscle separately and 
of what happens when certain pairs or groups of muscles tense 
in coordination, in conjunction with a general knowledge of the 
technic of the particular activity under investigation, can pro- 
duce fruitful results. 

Books on vocal technic are unreliable and, as a general rule, 
merely attempt to prove a more or less silly theory based upon 
some acoustically unsound notion. 

We have already progressed a long way in the working 
out of the muscular theory of registration, although there still 
remains much to be done in order to absolutely prove this theory 
scientifically. 

The following ideas are therefore presented as a theory, 
but I feel that they give an extremely satisfactory picture of how 
the laryngeal muscles function in the act of phonation. 

The vital principle to be observed, when considering the 
function of the voice producing organs, is that the act of 
phonation always involves a question of “holding” and not of 
movement. When this angle of the subject is kept in mind, 
many obscure problems become clear. “Holding” involves ten- 
sion on two groups of antagonistic muscles; movement, neces- 
sitates the relaxation of one of the groups. This question of 
“holding” is dealt with at length in the subsequent pages, and it 
remains the key note of this discussion. 

In what follows, I will endeavor to keep my terminology as 
simple and uninvolved as possible. 

The vocal cords are brought together, tensed and held in 
tension by means of the following muscles: 

(1) The arytenoideus muscle (See figs. 1 and 2, pp. 
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7 and 8.). This muscle, when contracted, draws 
the arytenoid cartilages (See fig. 4, p. 19.) to- 
gether and closes the glottis. 

(2) The posterior crico-arytenoid muscles (See fee. 
1 and 2, pp. 7 and 8.). These muscles, when 
contracted, draw the arytenoid cartilages back- 
wards and inwards. 

(3) The lateral crico-arytenoid muscles (See fig. 2, 
p. 8.). These muscles, when contracted, draw 
the artenoid cartilages forwards and downwards. 

The posterior and lateral crico-arytenoid 
muscles act in antagonism, and, in coordination, 
hold the arytenoid cartilages firmly to the cricoid 
cartilage. 

(4) The thyro-arytenoid muscles (See fig. 2, p. 8.). 
These muscles lie in the vocal cords themselves 
and their fibers lie in. diverse directions. They 
therefore serve a double purpose: Firstly they 
are antagonistic to the crico-thyroid muscles, in 
as much as they act to relax the vocal cords; 
secondly, they serve to modify the elasticity and 
consistency of the vocal cords themselves, thereby 
regulating the area which is in vibration. In 
other words, either the edges of the vocal cords, 
or their entire surfaces may vibrate according to 
the degree of tension on these muscle fibers. 

(5) The cricotthyroid muscles (See fig. 5, p. 20.). 
These muscles draw together the cricoid and thy- 
roid cartilages (See fig. 5, p. 20. ) thereby stretch- 
ing the vocal cords. 

When the thyro-arytenoid and crico-thyroid 
muscles act in coordination, they hold the thy- 
roid cartilage firmly in position and maintain the 
vocal cords at constant tension, provided that the 
arytenoid cartilages do not give. 

It will then be seen that the entire structure of the larynx is 
held firm by means of four groups of muscles, i.e., the posterior 
and lateral crico-arytenoid muscles which, acting in coordination, 
hold the arytenoid cartilages firmly to the cricoid cartilage; and 
the crico-thyroid and thyro-arytenoid muscles which, acting in 
coordination, hold the thyroid cartilage firmly in constant po- 
sition with regard to the cricoid and the arytenoid cartilages. 
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A distinction must be made between the muscular action 
which holds the vocal cords in tension for the pitch, and the 
increasing muscular tension which holds this tension against the 
breath pressure (i.e. under load) for an increasing intensity. 
This is the function of the registration action. . 

For the higher pitches the vocal cords are held in greater 
tension than for the lower, while at the lower pitches they 
vibrate at a wider amplitude than at the higher. It will then 
be Seen that, as the pitch rises, the holding firm of the arytenoid 
cartilages becomes more and more important, since the increas 
ing tension on the vocal cords will tend more and more to make 
them give. This means that the action of the posterior and 
lateral crico-arytenoid muscles becomes increasingly important 
as the pitch rises—i.e., the falsetto action becomes increasingly 
prominent. 

Inversely, as the pitch drops, the holding firm of the thy- 
roid cartilage with regard to the cricoid (the crico-thyroid, 
thyro-arytenoid action) must become more and more important 
in order that the tension on the cords may be maintained con- 
stant for an increasing amplitude of vibration—i.e., the lower 
register action becomes increasingly prominent. 

At the moment of attack, all the laryngeal muscles come 
into tension in order to stretch the vocal cords to the necessary 
length and tension for the pitch. Considering a crescendo from 
pianissimo to fortissimo, the tension on the cords is held against 
the increase in breath pressure, and the increase in amplitude of 
their vibration, by means of added tension on the muscles which 
hold the tension. The additional “hold” is first taken up by 
the arytenoid muscles (posterior and lateral crico-arytenoid mus 
cles) and at a certain point of tension, beyond which these mus- 
cles cannot go, the added tension is taken up by the thyroid 
muscles (crico-thyroid and thyro-arytenoid muscles). As long as 
the added tension is being taken up by the arytenoid muscles, 
the singer is using the falsetto register and as soon as the thy- 
roid muscles start to take up the added tension, the singer is 
using the lower register. 

The fact that high speed moving pictures of the vocal cords 
in action show that only the edges of the cords vibrate for the 
falsetto and that the entire cord vibrates for the lower register, 
seems to prove this contention. The edges of the cords alone 
could not vibrate if the thyro-arytenoid muscles were to be in 
tension and the entire cord must vibrate when they are in a high 
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degree of tension. This proves that the thyroid muscles take on 
the additional tension for the lower register. 

Since the pitch would waver and be uncertain if the aryte- 
noid cartilages were to give; and since the arytenoid muscles 
(posterior and lateral crico-arytenoids acting together) hold the 
arytenoid cartilages firmly to the cricoid; and also since it is the 
falsetto action which gives to the voice a pleasant quality and a 
well defined pitch, the action of these muscles for the falsetto 
register is also indicated. 

Inasmuch as the crico-arytenoid muscles predominate for 
the falsetto, and their action becomes more prominent as the 
pitch rises, the falsetto should become fuller and louder as the 
pitch rises, provided that these muscles are developed. This 
is borne out in practice and is in accord with the muscular 
theory I have previously propounded. The inverse also seems 
to be true with regard to the lower register, which becomes 
more promient—but not louder—as the scale is descended. 

In view of the fact that the crico-thyroid and the thyro- 
arytenoid muscles are relatively very powerful, there is virtually 
no limit to their increase in tension, within the limitations of the 
particular vocal apparatus, provided that they are fully de- 
veloped. Hence the lower register can be swelled to fortissimo 
without straining the laryngeal muscles. 

It isapparent that, where the crico-arytenoid muscles are weak, 
the arytenoid cartilages must give, and legitimate high tones 
cannot be produced. There will then either be a gap, or break, 
between the registers, since the degree of tension at which the 
lower register action (increase of crico-thyroid, thyro-arytenoid 
tension) should occur, cannot be reached; or mixed registration 
may occur. In this case, the crico-thyroid, thyro-arytenoid mus’ 
cles will start to take on added tension at too low an intensity 
—i.e., before the tension on the posterior and lateral crico-ary- 
tenoid muscles, which is necessary in order to hold the arytenoid 
cartilages firmly to the cricoid, has been reached. 

This condition of instability of the arytenoid cartilages 
allows the tension on the vocal cords to fluctuate and produces 
a tone of uncertain and wavering pitch which is characteristic 
of mixed registration. 

The fact that “giving”, or pulling forward, of the arytenoid 
cartilages accompanies mixed registration is clearly indicated in 
practice, since whenever this phenomenon occurs the larynx can 
be seen to tilt and a dent appears just underneath the thyroid 
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cartilage. This dent must be caused by the “giving” of the ary- 
tenoid cartilages when the muscles which should hold them 
firmly to the cricoid cartilage are not sufficiently developed to 
perform this function against the crico-thyroid pull. Such an 
unbalanced pull must have the effect of allowing the thyroid 
cartilage to rotate forward and of forcing the cricoid cartilage 
to rotate backward—hence the dent. 

Nevertheless this question of mixed registration is further 
complicated by the fact that it is always accompanied by a high 
degree of throatiness, so that the opening muscles of the laryn- 
geal pharynx, in particular the tongue muscles, are also involved. 
Thus the suspension of the larynx, which is attached to the 
tongue through the hyoid bone, seems to be involved in the 
laryngeal action. 

The explanation for the break between the registers when 
the laryngeal muscles are undeveloped is simple. The arytenoid 
muscles will only hold up to a certain point of tension and there 
is a gap between this point and the point at which the thyroid 
tension should augment. At this point, then, the arytenoid 
cartilages will suddenly give and a break, or crack, will occur. 

Whenever mixed registration occurs there is a lack of de 
velopment of both sets of muscles. As soon as the registers 
have been separated, it is found that they are both weak and 
undeveloped. Both the mixed falsetto and the mixed lower 
register resolve into a weak lower register and a very weak 
falsetto. It would, therefore, seem that, in both cases, the ary- 
tenoid cartilages “give”. The precise difference between mixed 
falsetto and mixed lower register is dificult to define. Perhaps 
in the former case the posterior and lateral crico-arytenoid mus- 
cles are very weak, while, in the latter case, the thyro-arytenoid 
muscles are also very weak. 

Practically every pupil starts with some degree of mixed 
registration. In the case of the male voice the falsetto muscles 
are undeveloped and the lower register is more or less mixed. 
In the case of the female voice, the lower register muscles are 
usually undeveloped and the falsetto register is therefore mixed. 
In both cases, then, we find a condition of mixed registration. 
This results in a “giving” of the arytenoid cartilages. If pressure 
is applied to the laryngeal muscles after these cartilages have 
“given” the effect is only to injure and not to develop the voice. 
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As soon as pure registration has been established, the weak 
falsetto muscles can be carefully developed, provided that the 
register is always kept pure, and they are not overloaded. 

Since the lower tones in the lower register do not demand 
very much strength in the arytenoid muscles, they can be sung 
vigorously in the pure register with beneficial results. 

In working with both registers it is, of course, essential 
that throatiness should be reduced and the opening tension of 
the tongue muscles brought into action. The base of the tongue 
must be drawn down (thus dropping the larynx), and away 
from the posterior wall of the laryngeal pharynx, while the mus- 
cles which attach to the hyoid bone from the palate, chin and 
neck, together with the intrinsic constrictor muscles of the 
laryngeal pharynx, must be relaxed. 

The reader must bear in mind the following facts: 

a. There are two distinct and separate registers in every 
human voice, even when they are obscured by per- 
fect coordination or mixed registration. 

b. Except where perfect coordination occurs, both 
registers are relatively weak in a greater or less 
degree. 

c. Except in cases of extreme abuse of the vocal organs 
the registers can always be isolated and purified. : 

d. The purified registers can always be developed. 

e. Purified, fully developed registers coordinate with- 
out any difficulty whatever. 

f. Mixed registration is always accompanied by a high 
degree of throatiness, while undeveloped registra- 
tion is generally accompanied by some degree of 
throatiness. 

g. The quality is always impaired when the registra- 
tion is faulty. 

h. The intensity is always reduced by faulty registra- 
tion, and where the registration is very faulty, to 
an enormous extent. 

The fact that the training of the voice depends primarily 
upon the registration action is then apparent, and the muscular 
theory I have presented bears out this fact and provides a mus- 
cular explanation for the importance of this phase of the work. 
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I have said a great deal in this book about breathing and 
the “breath-control” fallacy. I would now like to present this 
subject from a somewhat different standpoint. Whenever we 
perform any physical action, we bring into tension diverse groups 
of muscles in coordination. ‘These muscles come into tension 
because of a memory-picture in the brain. When a coordinate 
act has been performed a large number of times, it becomes re- 
flex or unconscious. If, then, one group of muscles, which is - 
used for a certain act in coordination with other groups, tenses, 
these other groups also tense, since they coordinate automa- 
tically. The “breathing-act” constitutes two phases, inspiration 
and expiration. During the act of inspiration, the inspiratory 
muscles tense, the expiratory muscles relax and the glottis (the 
slit between the vocal cords), which must be closed for the act - 
of phonation, opens. Inversely, for the act of expiration, the 
expiratory muscles tense, the inspiratory muscles relax and the 
glottis opens. If the glottis did not open during the acts 
of inspiration and expiration, the individual would suffocate, 
since the breath could not be drawn in and out. Since one has 
performed the breathing act millions of times, the opening of 
the glottis always coordinates with the muscles of the thorax 
when they are tensed for the breathing act. THE ACT OF 
PHONATION IS NOT THE ACT OF RESPERATION, 
SINCE THE GLOTTIS MUST BE CLOSEBSE@Ra enn. 
FORMER’ AND OPEN FOR’ THE LATTERSS 

There are four combinations which may occur with the 
breathing muscles: 

(a) The inspiratory muscles may tense while the 
expiratory are relaxed. 

(b) The expiratory muscles ss tense while the in- 
spiratory are relaxed. 

(c) Both inspiratory and expiratory muscles may 
relax. 

(d) Both inspiratory and expiratory muscles ‘may + 
tense. 

310 
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The first two cases cannot occur for the act.of phonation, 
because, under these circumstances, they are being tensed in the 
coordination used for the breathing act, and the glottis therefore 
opens. The third condition cannot occur, because work is being 
done during the act of phonation, and relaxed muscles cannot 
do work. The fourth condition must then prevail. For the 
act of phonation, both inspiratory and expiratory muscles must 
be tensed, which tension must be maintained at all times, since 
if at any time either group of muscles is relaxed, the act of 
respiration is initiated, the glottis opens and the act of phonation 
destroyed. 

Nevertheless, sound can be produced on an expiratory 
blast. This method of sound production is known as “crooning” 
when performed softly, or “throaty” singing when performed 
loudly. 

For the legitimate act of phonation, both inspiratory and 
expiratory groups of muscles are in tension and build up the 
breath pressure against the closure of the glottis*. The larynx is 
dropped. The throat is in opening tension and shaped for the 
resonation of the vowel. The mouth and jaw are out of action. 
In order that the larynx may be dropped, the base of the tongue, 
to which the larynx is attached through the hyoid bone, must 
be depressed (This can never occur when the tongue is grooved 
and pressed against the lower teeth.). 

Now let us see what happens when the act of expiration 
is initiated: i.e., when the inspiratory muscles are relaxed and 
a stream of air is blown out. Under these conditions the glottis 
is open and it would seem impossible for the individual to pro- 
duce sound. Nevertheless it is a very simple matter for him to 
do so. All that has to occur is for the larynx to be drawn up 
into the throat and for the base of the tongue and the walls 
of the laryngeal pharynx to constrict on it, thereby squeezing 
the vocal cords into approximation. Under these circumstances, 
the throat closes the glottis and becomes a sort of breath valve. 
It cannot then perform its proper function as a resonator, which 
function is taken up by the oral cavity (mouth). 

* Tt is important to mention here that the closure of the glottis is a function 
of the laryngeal muscles, and is therefore dependent upon registration. It is im- 
possible for any singer who has not gone through a process of training involving 
the isolation, separate development and proper coordination of the registers to 
produce anything other than a throaty tone, unless his voice was naturally prop- 
erly produced at the start—a most unlikely contingency. 
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This method of producing sound alters the function of 
practically all the muscles used in the act of phonation, so that 
—not to draw too fine a point—the throaty singer is really not 
singing at all. Throaty singing is harmful, since the squeezing of 
the larynx cannot fail, sooner or later, to injure the delicate 
laryngeal muscles and the vocal cords themselves. “Breath-con- 
trol” implies the deliberate blowing of a “controlled” stream 
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Greair: The exponent of “breath-control” is performing the 
breathing act and always produces absolutely throaty tones. 

To sum up in tabular form: 

CORRECT TECHNIC INCORRECT TECHNIC 
BREATHING Inspiratory muscles tense. Inspiratory muscles relax. 

MUSCLES Expiratory muscles tense. Expiratory muscles tense. 

Breathing act ceases, and breath Act of expiration initiated. 
pressure built up against glot- 
teal closure. 

Vibrato action—breathing mus- Tremolo action — breathing 
cles involved. muscles not involved. 

LARYNX Dropped. Raised. 

GLOTTIS Closed by intrinsic laryngeal Closed by constriction of the 
muscles. throat. 

LARYNGEAL Held open. Constricted in order to close 
PHARYNX glottis. 

(throat) Shaped for resonation of tone. Not used as resonator, but 
as breath valve. 

MOUTH Out of action. Used as resonator of tone. 

JAW Relaxed. Tensed. 

The vibrato action rests primarily upon the changes in 
the degrees of tension between the inspiratory and expiratory 
muscles and, therefore, cannot occur when the expiratory mus- 
cles only are in tension. The utter impossibility of a proper 
coordination of the laryngeal muscles, when an important factor 
in their function is being performed externally by means of a 
constriction of the muscles of the throat, is apparent. 

The work done in singing is a question of “hold” or “grip”. 
As soon as the inspiratory muscles are relaxed, all effort becomes 
mere “pushing” or forcing of a breath-blast against a constric- 
tion of the throat. The difference between “going after it” 
or singing vigorously, and pushing or forcing the voice is then 
apparent. 

In the first case, a “grip” or “hold” occurs on both the 
inspiratory and expiratory muscles. As long as this “hold” 
persists, it is impossible for the singer to force his voice. The 
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amount of tension required, depends upon the pitch and loud- 
ness of the tone. The tension increases as the pitch rises and 
as the intensity is increased above or decreased below mezzo 
forte. In singing a rising musical figure, the singer must gauge 
the right amount of tension for the first tone, and then ADD 
the necessary tensions for each subsequent higher tone with- 
out releasing the tension between the tones. Much of the skill 
in singing lies in the proper “timing” of these tensions. The 
soft tone is produced with a slightly opened glottis and, there- 
fore, the tension required on the breathing muscles, in order to 
maintain the breath pressure against this opening, must be 
augmented. This is why more work must be done in order to 
sing softly than loudly. 

In the second case, the breath is forced through a con- 
stricted throat. Therefore the throaty singer has to increase 
the “push” in order to swell the tone. For this reason it is 
far easier to sing softly than loudly. It is impossible for anyone 
to sing softly without constriction unless the pharyngeal and 
laryngeal muscular systems have been completely developed and 
properly coordinated. Soft singing before this stage has been 
reached always leads to throatiness. The throaty singer is 
always forcing his voice, and the louder he sings, the more he 
forces. 

The reader will want to know how it is possible for the 
singer to bring into action both inspiratory and expiratory 
groups of muscles for the act of phonation. ‘This is not so very 
dificult of accomplishment: Before starting to phonate, he must 
inspire his breath, with the minimum possible tension, by ex- 
panding his lower ribs-and his diaphragm. Then, at the moment 
of the attack, he must continue this “out” (inspiratory) gesture 
and take the tension smoothly, without jerking. As the tone 
is established, he must hold this tension which must be “timed” 
to occur at the moment of attack—not too soon and not too 
late. Since he has attacked the tone on the inspiratory ges- 
ture, he has established the necessary inspiratory tension. 
Under no circumstances may he collapse the ribs or the dia- 
phragm at the moment of the attack or subsequently. This 
presents some difficulty, since the pupil generally “gives” some- 
where until he has become very skillful. The ribs may “give” 
and he may lean over backwards. The diaphragmatic muscle 
may “give”. He may transfer the tension up into his chest, 
or down into his abdomen. He may collapse his chest or jerk 
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his shoulders etc. All such movements must be definitely elimi 
nated. During the act of imspiration, the shoulders and the 
chest should not be raised. 

I want to emphasize here that no form of exercise other 
than singing is of very much avail. To the best of my belief 
the breathing muscles are not used in a similar function for any 
other act. If these muscles are developed in a gymnasium, or 
by means of breathing exercises, their function in the act of 
phonation is more apt to be interfered with than helped. The 
prize fighter, with his tremendous diaphragmatic musculature, 
has, as a rule, a little, throaty, high-pitched voice because of 
this unbalanced development. The rib muscles and the dia- 
phragmatic muscle are in a sense antagonistic, since a collapse 
of the former renders inoperative the tension on the latter, and 
vice versa. 
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The act of phonation is a single coordinated act involving 
the coordinate tension of the muscles of the pharynx, larynx 
and thorax. This coordination cannot be broken up. ‘The 
separate groups of muscles involved in this act are not subject 
to conscious control during the act of phonation. 

The muscles come into tension because of sound memory- 
pictures in the brain. It is the will to produce sound which 
brings the muscles into tension. The conscious tensing of mus 
cles cannot of itself produce sound. In other words, the psy- 
chological process cannot be inverted or replaced by a physical 
process. 

In addition to the tension applied to the groups of muscles 
used in the act of phonation, the pupil tenses other groups of 
muscles. These muscular tensions, which should not be in- 
volved in the act of phonation, come under two headings: 

(a) THE BRINGING INTO ACTION OF MUSCLES 
IN AN UNDESIRABLE FUNCTION—i.e. FOR THE PRO- 
PeeomNe Or A THROATY TONE. This case is ex- 
emplified in the tensing of the muscles of the jaw which occurs 
when the mouth cavity “sets” for a resonance adjustment. 

All directions under this heading for breaking down such 
muscular tensions are physically difficult of accomplishment. 
The pupil must be made to force the gesture indicated. Thus, 
when the jaw “sets” it cannot be dropped down all the way 
easily. It has “set” for the mouth-vowel position and this “‘set” 
is often tremendously strong. Intense concentrated effort is 
necessary in order to break down such incorrect muscular co- 
ordinations, which function in the production of throaty tones. 
Not only are the jaw directions difficult of accomplishment, but 
so also are the directions with regard to the “giving” of the 
muscles of the thorax. 

Directions with regard to the lips do not require so great 
a physical effort, but they are by no means easy of accomplish- 
ment. The upper, lower, or both lips may be spread or pursed 
up. A double triangular formation may occur. The corners 
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of the lips may be drawn down and the lower lip forced out. 
There are a great many possible combinations which occur in 
practice. Lip, as well as jaw “‘sets’” must be broken. I have 
said in this book that the upper not the lower teeth should 
show. When the tone is properly produced, the lips do not 
touch the teeth, and the upper teeth are generally showing. 
However, there is no correct mouth or lip position. The 
teacher’s purpose is to break down any mouth or lip “set”. He 
must observe the mouth positions which occur for throaty tones 
and then proceed to break them down. Having replaced a 
wrong “‘set” with a new one which helps, he must not allow 
this new position to become “‘set”. ‘The teacher must, there- 
fore, give his directions merely with a view to breaking the 
mouth “set” and must be at all times on the alert in order to 
avoid “setting” a new position. 

(b) CONDITIONED REFLEXES, ORSsIN OG HER 
WORDS, COORDINATION WITH THE ACT OF PHO- 
NATION OF GROUPS OF MUSCLES NOT DIRECTLY 
INVOLVED IN THE ACT. 

If two actions are made simultaneously a great many times, 
the performance of one of these actions will cause the other to 
occur reflexly. This is what happens when the breathing mus- 
cles function for respiration—tension on the inspiratory muscles 
with relaxation on the expiratory, and vice versa—and the 
glottis opens reflexly. | 

In the process of producing sound, the pupil has inevitably 
engendered many of these conditioned reflexes. An apparently 
harmless gesture, or even mannerism, may have become coor- 
dinated with the production of throaty tones, slurring etc. Such 
gestures would have no effect whatever upon the singer who 
had not so coordinated them. Nevertheless, the mere raising 
of the eyebrows or dilating of the nostrils—to quote two ap- 
parently harmless gestures—may have bcome so coordinated. 
Every one of these conditioned reflexes must be observed, re- 

cognized and broken down by the teacher. If this is not done, — 
the pupil will go throaty or slur etc., every time he makes the 
gesture, however well he may sing otherwise. 

All directions given by the teacher under this heading are 
physically easy of accomplishment by the pupil, since they do 
not actually take part in the production of sound. They must, 
however, be watched carefully, since they constitute habit com- 
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plexes and constant care and concentration must be exerted in 
order to break down such complexes. 

All directions given by the teacher to the pupil fall under 
two headings: 

(a) POSITIVE DIRECTIONS. 

All positive directions are of a psychological nature. They 
deal with the pitch, vowel, color, loudness and duration of the 
tone, plus connected sequence memory-pictures of groups of 
tones in their time, tempo, rhythmic and melodic forms, and 
also with the breaking down of inhibitions and the building up | 
of energy as applied to the production of sound. 

(b) NEGATIVE DIRECTIONS. 
All physical directions are negative. They deal with the 

forced breaking down of incorrect muscular coordinations and 
with the elimination of conditioned reflexes. 

There are many devices which may be employed in order 
to eliminate throatiness. Here I will consider some of the phy- 
sical manifestations of throatiness, many of which give “leads” 
to the teacher with regard to the procedure which he should 
adopt. 

The singer who uses his voice really well produces it with 
apparent ease. He never strains, forces or pushes his voice. 
However, the crooner and the extremely throaty singer also 
sing “easily”. There is a difference which must not be confused. 
The one with the good technic is “working” all the time he is 
singing, but this ““work” is done efficiently. Furthermore, his 
face and neck are not distorted and he can move freely in the 
action of a performance. Strain and effort—as distinguished 
from the proper work necessary—are not apparent at any in- 
tensity. The throaty singer does not seem to “work” or to 
exert effort when he is singing softly, but if he tries to swell 
the tone, the strain immediately becomes manifest. At his 
loudest intensity his whole body is apt to quiver, his neck 
becomes horribly distorted, he grimaces, his head sticks out, his 
chest heaves, his abdomen tenses etc., in fact, every part of his 
body except the proper muscles (especially the inspiratory mus- 
cles which hold the ribs and diaphragm patent) seems to become 
tensed and involved in the act of phonation. The strain on the 
larynx is indicated by distortion of the neck, which occurs when 
he is singing at any intensity. In bad cases, the larynx tilts and 
a dent appears in the middle of the front of his neck below the © 
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thyroid cartilage. This dent (which I have already discussed 
in Chapter I. of this appendix) is a sign of mixed registration. 
It very often appears with women singers who force the falsetto 
and fail to use the lower register. It becomes more pronounced 
as the tone is pushed and swelled and is a very real danger signal. 

In the process of “opening up” his voice, a pupil may have 
to make what seems like a very great effort, in order to accom- 
plish this end. Thus, in the intermediate stages, the pupil must 
work very hard. Ultimately, however, this effort is virtually 
eliminated. The necessary drive must not be confused with 
the strain to which the throaty singer is subject, nor compared 
with the apparent ease of production of the entirely throaty 
tone of the crooner. 

Now, it is possible for the teacher to approach incorrect 
muscular coordinations directly. I have discussed the various 
mouth positions and movements of the jaw and lips for “de 
tuning’ the mouth cavity. The head should at all times be set 
squarely on the shoulders and it should never be thrust out. 
When the singer phonates, the muscles at the sides of the base 
of the neck, which hold the head in position, should not be 
allowed to relax. Thus, when the throat is held open, the 
base of the neck swells somewhat, while, when a throaty tone 
is produced, it contracts. (This “bracing” of the muscles at the 
base of the neck is similar to the bracing of the legs when “going 
after” the tone hard.) 

Any “giving” of the ribs which causes the pupil to sway 
over backwards and often to tense and distend his abdomen, may 
be subject to direct correction. A break at the hips can also 
be inhibited. 

All physical directions must be followed a hundred per- 
cent or they are of little value. Thus the direction to the pupil 
to force down his jaw as far as it will go, must be followed 
absolutely. A partial movement helps but little, if at all. 

The thrusting out of the head may be coordinated with 
throatiness, with slurring, or with both—this gesture must be 
eliminated. Swaying over backwards, moving the shoulders, 
tensing the abdomen, giving at the hips, nodding the head back- 
wards or forwards, and many other gestures, may have been 

coordinated with throatiness, slurring etc. Each of these and 
any other such gestures must be eliminated by the teacher, who 
is relatively safe if he assumes that each one of them is coor- 
dinated with technical faults. If these physical manifestations 
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of technical faults are not eliminated, radical technical progress 
is impossible. 

The work necessary, for both the pupil and the teacher, 
in the elimination of wrong muscular coordinations is sometimes 
very’ great. The worse the technic, the more difhcult and 
necessary will be the elimination of these coordinations. Never- 
theless, if the pupil is a real worker and can concentrate hard, 
he can practically always be made to sing really well. 

I have devised certain physical controls or manipulations 
which often help, especially in bad cases. These controls deal 
with the lips and jaw, and with the head and body. Since such 
manipulations are made by the teacher and are drastic, their 
usefulness is somewhat limited, and when the external control 
is omitted, the pupil generally relapses into the old habits in a 
greater or less degree. Sometimes, however, they may prove 
very useful. 

After the directions with regard to the jaw and lips for the 
detuning of the mouth cavity, by far the most useful physical 
control I have yet devised, lies in the manipulation of the tongue. 
This manipulation serves a double purpose: It inhibits the pull- 
ing up of the larynx and, at the same time, draws the base of the 
tongue away from the posterior wall of the laryngeal pharynx, 
thereby inhibiting the constriction of the throat. The pupil per- 
forms this manipulation with his own fingers. I will not describe 
any of these manipulations here, since, if they are not done 
correctly, they may prove injurious. The written word can 
only convey so much, and the description of a manipulation 
might be confusing and do harm. 

When a singer who produces his voice properly is told to 
“go after” a tone hard, his procedure is first to relax, limber up, 
and then to breathe, and just before the inspiration is completed, 
take the tension for the tone which has been clearly defined in 
his mind. He then holds and does not “give” as he establishes 
and sustains it. The taking of tension at the moment of attack 
predominates over any thought about inspiration. 

The reader should bear in mind the fact that it is the will 
to produce a defined sound which causes the muscles to come into 
tension. Sound cannot be produced mechanically by the con- 
scious tensing of muscles. All devices are of an inhibitory 
nature, and even where a device may seem to imply a direct 
control, this is not the case. The mouth adjustments, for ex- 
ample, break the mouth positions, but do not open the throat. 
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It is, in fact, the attack, which depends upon an uninhibited 
initiation of a defined sound, which accomplishes this end. All 
the directions I have given with regard to posture and the action 
of the breathing muscles are to inhibit the blowing (i.e. breath- 
ing) act. It is the proper attack and sustaining of the ‘tone 
which makes the “hold” possible. Even the tongue device 
serves only to interfere with the production of a throaty tone. 
It does not drop the larynx, or open the throat if the tone is 
not attacked firmly in the center of the pitch with a defined 
vowel and intensity. 

If a throaty singer is told to attack a high tone vigorously, 
he immediately tenses his inspiratory muscles. The harder he 
intends to “go after” the tone, the more he tenses. Then, at 
the moment of the attack, he throws this tension violently into 
reverse. The harder he intends to push, the greater is this 
pretension. Since his method of producing tone is based upon 
blowing and not holding, and because he has to go into inspir- 
atory tension in order to swing into the reverse blowing action, 
it becomes necessary for him to stop blowing, take inspiratory 
tension, and then blow again each time he changes pitch. This 
renders it absolutely impossible for him to sing a continuous 
musical figure as a single unit. He has to stop, jerk and slur 
each time he changes the pitch. In singing a major triad he 
has, therefore, to make ten physical gestures with a stop and 
slur between each tone. 

The singer who produces his voice properly makes one 
gesture only. He attacks, takes hold of the first tone, increases 

the tension—in the space of one vibrato—for the next tone 
without giving etc. He is then able to sing the entire musical 
figure on one impulse—the vibrato action eliminating the slurs, 
and the skillful regulation of the degrees of tension establishing 
the pitches. In this connection, let me add that the tension 
should not, and need not, be released during the inevitable in- 

terruptions of the consonants. The throaty singer has to stop 
and start again each time a consonant occurs, so that he is slur- 
ring up and down all the time and is not, in the true sense of 
the word, singing music at all. 

The singer who produces his voice properly has a mind 
like a piano keyboard. His pitch concepts are absolutely defined 
and move in semitone steps. The throaty singer conceives 
principally slurs. 
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When I stated that the throat should be held rigidly, in 
Opening tension, several people expressed the fear that such a 
teaching would lead to throatiness. I can only say that I must 
assume that the teacher knows something about his job or he 
should not be teaching. Of course, if he tells a throaty singer 
to hold his throat firm or rigid, he will merely increase the 
throatiness. The process of training is in two stages. In the 
first, throatiness—constrictor tension—is being reduced. In 
other words, the muscles of the throat must be relaxed. In the 
second stage, when the opening tension of the laryngeal pharynx 
has been established, all increases in tension mark improvement. 
Thus, the direction “go for the throat” often helps the pupil 
who is not throaty, but always makes the throaty one worse. 

When the voice is steady or has an absolute tremolo, the 
engendering of a tremolo-vibrato, or wabble, may start the open 
ing process, since, in this more violent movement, the throat is 
brought momentarily into opening tension. This movement 
must later be steadied into a vibrato-ttremolo. Finally the true 
vibrato must be engendered. 
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CHAPTER IV 

In regard to the treatment of the registers, a principle of 
fundamental importance has revealed itself. This principle ap- 
plies primarily to women’s voices,* and is an invaluable guide 
to the teacher: THE PUPIL CAN PRODUCE A FALSETTO 
TONE EXACTLY CORRESPONDING TO THE LOWER 
REGISTER TONE ONE OCTAVE BELOW. NO MORE! 
NO LESS! The highest tone she can sing, with a fully opened 
throat in the lower register, reflects as a similar falsetto tone 
exactly one octave above. Where the lower register continues 
up with a partial opening, partially open falsetto tones can be 
produced one octave higher. The pupil should never, under 
any circumstances, be allowed to practice “squeak” tones more 
than an octave above the highest tones she can reach in the 
lower register. Careful, intensive work in purifying and open- 
ing the lower register is automatically reflected into the falsetto, 
one octave higher. It is far more important for the pupil to be 
able to produce a good, free, open high A in the falsetto, 
derived from the octave below in the lower register, than for 
her to be able to scream or squeak extremely high tones. Very 
occasionally these squeak tones, which are immediately released 
when the lower register has been established, may be used in 
order to engender a “pull” on the arytenoid muscles. But this 
“pull” is at the expense of injurious constrictor tension on the 
throat. Thus, more than an occasional essay of these very high 
pitches does harm—not good. 

More than one teacher who has read my books has dis- 
covered this high squeak-voice, has become immensely pleased 
with it, and has harmed his pupils’ voices by using it to excess. 
Ultimately, when the lower register has been worked out and 
carried right up, very high tones can be sung legitimately. 

I have pointed out that the pleasing or displeasing quality 
of the voice is not dependent upon the sound spectrum. Never- 
theless, as indicated in Appendix Two, there is a degree of dark- 
ness or whiteness beyond which the singer cannot go without 
destroying the possibility of pharyngeal resonance adjustment, 

_. *I never allow a man to sing very high falsetto tones, which are at such 
high tension that they tend to become throaty. The pure falsetto is found, in 
the singing range, at about F above middle C. 
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and thereby spoiling the quality of the tone. Extreme darkness, 
whiteness, nasality, or throatiness are always based on a mouth 
resonance adjustment, and are, therefore, throaty and of un- 
pleasant quality. There is another point about quality which 
may surprise the reader. When a voice is properly produced, 
it does not have what is known as a characteristic bass, baritone, 
tenor, contralto or soprano quality. In fact, if we were to take 
a group of voices of all calibres, from the lowest bass to the 
highest coloratura, and tell them to sing up the scale on an “ah” 
vowel of the same color, and if we were then to level the loud- 
ness into one continuous, even scale, the result would sound 
very much like one voice of extremely wide range. When 
Caruso and Sammarco sang a duet, it was at times difficult to 
distinguish which one was singing; on the lower tones, Sam- 
marco’s voice was bigger, and on the higher ones, Caruso’s. 
Through quite a wide area, they sounded very much alike. The 
distinctive baritone and tenor qualities we hear so much about 
today are simply a thick throatiness in,the former case and a 
white, nasal throatiness in the latter. Similarly, the so-called 
contralto quality is simply a thick, throaty mixed register sound 
while the typical soprano quality is a relatively shrill and white 
or insipid one. A well-produced voice is categorized, not by its 
particular type of throatiness, but by its power, by the number 
of tones which are powerful, and by the area in which these 
tones lie. 

In this connection it is interesting to note that any properly 
produced voice singing up the scale at mezzo forte will be sing- 
ing falsetto at about E flat on the top space. This is irrespective 
of the type of voice or whether it be male or female. Of course, 
the lower register goes higher when a greater intensity is used. 
This point is particularly interesting in view of the fact that in 
this respect the man’s voice is exactly the same as the woman’s. 
He goes into falsetto on the same note—not an octave below. 
In other words, the E flat above high C in a man’s voice is legiti- 
mately falsetto when sung mezzo forte. This assumes a properly- 
produced, fully-developed voice. 

I have dwelt many times in my writings on the harmful 
effect of listening to one’s own voice. I will discuss this question 
from a different angle. There are two sorts of ear: 

(a) The physical ear itself, the purpose of which is ead 
to receive sound impressions from the outside— 
not to motivate the voice. 
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(b) The memory centers in the brain, from which 
the act of phonation is initiated. 

The memory-picture of sound in all its phases: pitch, 
vowel and vowel color, intensity, rhythm, time, time spot, and 
sequence-pictures of these phenomena, are received through the 
ears and stored up in the brain. IT IS FROM THESE 
MEMORY-PICTURES THAT THE SINGER PHONATES. 
If he attempts to use his “listening apparatus” for this purpose, 
he is inverting the psychological process and destroying the 
function of the ear (memory centers in the brain). The 
moment the singer uses his listening mechanism as a guide, he 
starts to break down these memory-pictures which are his most 
vital asset. 

What will the process of the self-listener be when he wants 
to sing a given pitch? He proceeds to make a noise of undeter- 
mined pitch and then shift it around, slurring up and sometimes 
down, until he has arrived at the pitch which his ear tells him is 
the desired one. However, by the time he has finally arrived, 
he has heard a slurred sound, and has, in some degree, forgotten 
the pitch of the tone he should have sung. If this process is in- 
dulged in over any considerable period of time, he will more or 
less completely lose his sense of accurate intonation. I have, 
in fact, heard several singers with excellent ears, who, because 
they listened to themselves, sang badly, and often continu- 
ously, off key. —THE SINGER CANNOT ACCURATELY 
CHECK THE PITCH OF THE NOTE HE IS SINGING 
BY LISTENING TO IT. As far as vowel and quality, and 
even loudness are concerned, he will, if he uses his listening 
faculty and inverts the psychological process, obtain an entirely 
distorted picture. The throaty tone, especially the thick, throaty 
one, is communicated directly to the inner ear because of the 
constrictor tension on the laryngeal pharynx, and the throatier 
and thicker it is, the better does it sound to the singer himself. 
The most conceited singers are always the throatiest. The great 
“battle” in teaching voice, is the fight in which the teacher must 
engage in order to force the pupil to stop making throaty sounds 
which seem so beautiful to himself. I have eliminated the 
throatiness and increased the power of pupils’ voices out of all 
recognition and had them tell me that it didn’t sound any louder 
to them than it used to. This battle is particularly insidious 
with baritones, who sing with a throaty tremolo-vibrato which 
sounds so rich, mellow and virile to their own ears. It is often 
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easier to teach such pupils how to sing good high tones than 
middle ones, which are actually far less difhcult to produce. 
Every time a singer listens to his own voice, he inevitably slurs 
and produces throaty tones. 

One device for stopping the pupil from listening to his own 
voice, and for teaching him to intone properly, is to force him 
to respond, with extreme precision, to cues given by the teacher 
on the piano. So long as his ear is really focused on the pitch 
of the tone produced by the piano, it will not be focused on his 
own voice. When I tell a pupil to sing a major triad, I strike 
a chord to establish the key, and then cue him in with the first 
note of the triad. I then play the second and third notes in a 
definite tempo. He must be forced to respond immediately to 
these cues, without hesitating, slurring, jerking or “giving” 
between the notes. He must also be made to mount the inten- 
sity in exactly the right proportion. ‘This is, in many cases, 
amazingly difficult. If he listens to his own voice, he will dodge 
the cue again and again. He may try to look at my hands to 
see me strike the key. He may try to guess when I am going to 
play the note. He then keeps jerking and scooping against the 
cue. The teacher must overcome all such complexes. 

There are two great deterrents against learning to sing: 
The first is an inhibition against producing a free, loud 

tone. This inhibition has been built up from childhood. One’s 
earliest recollection is probably one of mother saying, “Sh! dear: 
Don’t make so much noise”. This inhibition, which leads to 
absolute throatiness, is generally further engendered at school, 
where the children are only too often made to sing very softly. 

The second is the listening complex which inverts the psy- 
chological process and leads to faulty intonation, distorted 
vowels, and, above all, to throatiness. 

It is quite easy to “work out” a voice from a relatively 
crude, loud tone. A throaty, mellow, soft one must be forced 
open before anything can be accomplished. 

In the early stages, the teacher must associate, in the pupil’s 
mind, loudness, with a “grip” or “hold” on the muscles of the 
thorax, because it is impossible for him to “hold” if he is singing 
softly. Since the glottis opens slightly for a soft tone, and the 
necessary grip is therefore increased, the ability to “hold”, in- 
stead of “giving”, will obviously only be possible, at first, under 
the most advantageous circumstances: i.e., in the phonation of a 
full, loud tone. Later, when full, free singing has been estab- 
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lished, increasing “hold” on the muscles of the thorax must be 
associated with the decrescendo, and the maximum “hold” or 
tension, with pianissimo. The teacher must always bear in mind 
the fact that properly produced tones are tremendously louder 
than the throaty ones which practically every pupil produces in 
the early stages. | 

Vocal improvement implies an extension of range, an in- 
crease in power over a wide range and improved quality plus 
an improved movement and better control. An increase in in 
tensity always occurs as the technic progresses. Nevertheless, 
this desirable increase in intensity does not imply that the pupil 
should shout or scream. It must be accompanied by an improve- 
ment in quality. One test of the proper development is whether 
the increase in intensity is for a few tones or over a wide range. 

One of the throatiest voices (a baritone) which I tested 
at the laboratories, gave the loudest reading for one tone—high 
F—but the intensity dropped very rapidly from this pitch down 
and the lower tones were very weak. He could not go any 
higher. Where real improvement occurred, the increase in in- 
tensity was over a wide range. 

The more advanced the technic becomes, the more accurate 
must be the adjustments. When the voice is really “opened 
up’, the precision of attack and intonation must be very fine, 
and the “timing’”’ of the tensions required must be performed 
with consummate skill. The singer with an “open”, free voice 
can produce every tone with extraordinary ease if the pitch is 
perfectly centered and the timing is accurate. If he slurs into 
the tone, all the adjustments are incorrect and the effort is in- 
creased to an enormous degree. Listen to a Caruso record with 
this matter of the attack and the pitch and intensity precision 
in mind, and you will see what I mean. 

The work done in singing is performed by means of tension 
on the muscles of the ribs and the diaphragmatic muscle. The 
rib muscles must at all times be held absolutely firm, while the 
increases and decreases in tension for the higher and lower 
pitches seem to be looked after by changes in the degrees of 
tension on the diaphragmatic muscle. , 

In singing a musical figure in a given tempo, it is not enough 
for the singer to meet each note at its exact time spot, since, in 
addition to this factor, we also have to consider the question 
of the duration of each note. If there is any slur between 
the tones, the time occupied in the slur is subtracted from the 
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duration of the tones in the particular tempo and time pattern. 
This question of duration is of great importance. 

Some voices “carry” in an auditorium, others which may 
sound louder in a room, seem to fade away and disappear. 
“Carrying quality” is not a mysterious characteristic of tone, as 
some people imagine, but a question of pitch centering, vibrato 
and duration. When the tone is sustained in an auditorium, the 
sense of power is greatly diminished if the pitch wavers, or in 
other words, if the vibrato. is not properly centered on a given 
pitch. A changing sound pattern is built up in an auditortum 
and this sound pattern should be definitely centered. However, 
most of the tones sung are of short duration. It may take halt 
a second before the listener in the middle of a large auditorium 
has received the full power of the tone which has been built up 
by reflection from the walls, floor and ceiling. When the singer 
slurs or breaks off for the consonants, he cuts down the duration 
of all these short tones which are, therefore, never built up to 
their maximum loudness. Such a voice sounds much less power- 
ful than it would be if the pitch were properly centered. This 
is also true of speech. It is interesting to note that the distance 
at which a microphone should be placed away from the singer 
depends upon the amplitude of the vibrato, not upon the in 
tensity of the tone. A relatively steady tone demands a close 
pick-up and vice versa. A good vibrato, more than any other 
factor, gives a sense of power to the listener and, where this is 
coupled with accurate intonation, a voice of medium power may 
sound remarkably full. 

- Wealth of tone is considerably curtailed when the con- 
sonants are prolonged. The consonant is merely a noise which 
interrupts the tone. It is not sung. Mr. Watkins (author of 
Section Three of this book) is showing the Voder at the World’s 
Fairs of 1939 in New York and San Francisco, for the American 
Telephone and Telegraph Company.* ‘This instrument is of 
great interest since the principles on which it is based are the 
same as those on which my findings are based. In other words, 
we do know what speech and singing are. We can synthesize 
them from their elements. The vowels are derived from a musi 
cal tone, the pitch of which can be varied, while the consonants 
are derived from a hissing noise (see Appendix 3). Surely this 
instrument should spell the death warrant of those who teach 
and propound such alchemistic ideas as “voice placement”, “‘sing- 

* See Appendix Three. 
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ing in the masque’, “placing the voice in the head”, “head 
tones”, “vocalized breath’, “focusing the voice” etc. 

It is not an easy matter for the pupil to learn how to attack 
a tone in the center of pitch, vowel and intensity, or how to 
connect two tones without slurring, jerking or both. He must 
not be allowed to proceed until the attack of the first tone has, 
in some degree, been improved, however many tries this may 
take. The tension on the muscles of the thorax should occur 
at the moment of the attack. Pupils pre-tense, or tense too late. 
The “timing” of the tension is vital and must be worked out 
with meticulous care. The pupil must really be made to relax 
before, and take tension at, the moment of the attack. This is 
difficult since it calls for physical skill and mental concentration. 

In singing a triad, the intensity must mount for each as 
cending tone. The pupil must be forced to “work” in order to 
attack the first tone, and to increase this work, without “giving” 
between the tones and with properly timed precision, in order 
to “go up”. The mere fact that he must make a real effort 
often presents a definite difhculty, since many pupils have ex- 
tremely sluggish physical and mental responses and they are also 
often very inhibited. When they are so constituted, they must 
be driven. This is hard work—it tires the teacher even more 
than it does the pupil. The details of “giving”, or relaxation, 
at the moment of attack and between the tones, must be worked 
out and the faults overcome. Now, all this sort of thing is 
rather straightforward and a great deal can be accomplished by 
means of direct, hard, intensive work on the part of both the 
teacher and the pupil—nevertheless, I have never had a new 
pupil who could attack in the center of the pitch or connect 
even two tones properly. I have never had one who had been 
taught to realize the importance of pitch precision. 

Again, loudness is just as important as pitch precision. 
This phase of the work also has been disregarded. An ill-de- 
fined (“slurred”) intensity is as bad, technically, as slurred 
intonation. Correct muscular coordination depends upon the 
loudness as much as upon the pitch of the tone. A soft tone 
has the same adjustment between the thyroid and the arytenoid 
muscles as does a far higher tone sung loudly. When the 
intensity is not properly defined, the laryngeal muscles can- 
not coordinate properly. Furthermore, a mounting musical figure 
cannot be sung legato unless the proportion of loudness between 
the tones is correct. 
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In working out the resonance adjustment, purifying the 
registers and eliminating throatiness, one of the teacher’s most 
important weapons is the control of the vowel color. I have 
already described this phenomenon. Let me point out again that 
there are two bands of frequencies which determine the vowels. 
When the lower band predominates over the upper, the color 
is dark, and vice versa. In Cut 3, there are shown spectrograms 
of a dark, normal and white “E” vowel. As a general rule, the 
beginner's voice is far too white, especially in the falsetto—he is 
apt to produce white, mouth vowels. As I have already pointed 
out, the first opening process generally depends upon the engen- 
dering of the concept of darkness. In other words, the pupil 
must be forced to open his throat through the use of dark 
vowels. The white vowels, in nearly every case, lead to in- 
creased throatiness. As will be seen from Cut 3, the vowel 
color can be read from a spectrogram; but looking at a spectro- 
gram does not convey the sound impression of darkness or white- 
ness. This can only be done by ear. It is virtually a pitch 
phenomenon. True, the pitches involved are overtones, but this 
does not alter the fact that vowel and vowel color are just as 
-much pitch phenomena as fundamental pitch itself. The pupil 
must receive the mental picture of darkness from the teacher, 
who should strike the piano key in order to convey the 
pitch, and sound the vowel in order to convey the vowel quality. 
It stands to reason that the teacher must be able to produce the 
vowel sounds he wishes to convey to the pupil. This is not 
teaching by imitation. It is merely conveying vowel qualities. 
Such vowels may, in fact, be spoken or sung at very low pitches 
by the teacher, if he so desires. 

Of course, the pupil must not be allowed to make mouth 
positions for the vowels. If he purses up his lips and covers 
his teeth in order to darken, he will merely be producing a 
“throaty-dark,” or thick sound which is no better than a 
“throaty-white” sound. It is vitally important for the teacher 
to be able to distinguish between a relatively open dark tone and 
a throaty one. 

329 
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This period of very dark singing will often have to be con- 
tinued for quite a long time, and by virtue of this process in con- 
junction with various other directions given by the teacher, the 
pupil may improve out of recognition. Nevertheless, it is only 
one stage in the training process and there will come a time at 
which he will start to go backwards and “‘shut off” again unless 
the quality is modified, and, if necessary, whitened, in order to 
“fit” the “opening” which has occurred. When going into the 
whiter stage, the voice actually becomes a good deal more power- 
ful, but the elimination of darkness often conveys the impression 
to the pupil that he is producing a softer tone and that the 
quality is less rich and mellow. He is, therefore, quite apt to 
resist this stage of development. He must be forced to make 
the necessary changes for each stage in his vocal progress at the 
command of the teacher. 

I have said a great deal about holding tension. If at any 
time the tension on the thorax “‘gives”’, it is translated into move- 
ment. Tension so translated is not only lost, but reversed and 
thereby changed into muscular interference. The pupil who 
jerks, “gives” each time he does so. Thus, a series of jerks 

between tones becomes a series of progressive “gives”. In other 
words, each successive tone becomes progressively more throaty. 

The pupil can never recover once he has “given”. He is forced 
to push harder and harder. Hence, as soon as he has jerked or 
“given”, he must be made to stop singing and start again. 

When a “give” occurs, it entails the entire muscular system 
used in the act of phonation. In other words, when the in- 
spiratory muscles “give”, the opening muscles of the laryngeal 
pharynx also “give”, the glottis opens and the larynx is drawn 
up. The “give” must, therefore, be considered as a whole. 

Nevertheless, various directions designed to stop the body 
“gives” may be employed by the teacher, or, provided that his 
technic is not definitely throaty, the pupil may be told to hold 
at the throat. (This direction is often especially helpful if he has 
been the victim of a “forward, voice-placement’’, “singing in the 
masque , “nasal resonance” etc., teacher, since it will have a 

psychological effect and tend to nullify such teachings, which 
engender throatiness). The teacher must try out various direc’ 
tions and see which ones work best at the moment. “Give” 
is often due to inhibition, which makes the pupil “feel into” 
the tone instead of meeting it squarely in the center of the pitch, 
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vowel and loudness. The positive psychological directions must 
always be given. | 

The pupil should never, at any time or for any reason, be 
allowed to correct himself or in any way endeavor, of his own 
volition, to improve either the quality or intensity of the tone 
he is singing or the method by which he is producing it. He 
must put himself entirely in the teacher’s hands. If for one 
moment he usurps the teacher’s prerogative, and endeavors to 
direct himself, the lesson becomes a farce. The good pupil is 
one who tries, with the utmost concentration and energy, to 
follow exactly what he is directed to do. He must not at any 
time attempt to analyze what he is doing while he is singing. If 
he does this, he inevitably releases and every tone he produces 
is entirely throaty. In other words, he must be absolutely sub- 
ject to the teacher and must never for a moment become analyti- 
cal of himself. The intelligent pupil asks the teacher hundreds 
of questions. He always wants to know why. If the teacher 
is properly informed, he is able to answer these questions and 
welcomes them. The teacher who refuses to answer questions 1s, 
transparently, ignorant. 

When the pupil is told to “hold” or “go after it harder”, 
he is not trying or working if he jerks more vigorously and 
pushes harder. He must distinguish between trying hard and 
making abortive physical efforts. | 

I have indicated a number of physical and psychological 
devices which the teacher can employ, but the mere giving of 
directions such as I have indicated does no manner of good un- 
less it is backed up by the necessary knowledge and understand- 
ing. A mouth or jaw direction which helps one pupil in a given 
stage may harm another pupil, or the same pupil in a later stage. 
The teacher must be able to detect not merely the difference 
between a throaty and a free tone, but also the minute differ- 
ences between slightly less throaty and slightly more open tones, 
etc. The pupil progresses by gradual stages. He doesn’t sud- 
denly go from a throaty to a perfect tone. Again, mixed regis- 
tration is not suddenly eliminated. The pupil separates and 
purifies the registers by slow degrees. The teacher must be able 
to detect slight differences in the purity of registration. The 
directions he gives are for the purpose of purifying the registers, 
eliminating constriction and increasing the opening tension on 
the throat and attaining a better resonance adjustment, bring- 
ing movement into a steady voice and gradually changing 
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tremolo movements into the vibrato which must be properly 
regulated. All the directions given must have these ends in 
view. The devices I have indicated are perfectly futile and 
often very injurious if they are not applied intelligently. 

Each pupil presents a personal problem and must be dealt 
with accordingly. Some are emotionally very dead and phleg- 
matic. They must be driven and worked up, as must the phy- 
sically lazy ones. Others are highly strung, neurotic and over- 
emotional. They must be directed carefully and treated less 
rigorously. A given fault may occur from a number of different 
causes. For example: The pupil may slur because his memory- 
pictures of pitch are ill-defined, or because he listens to his own 
voice, or because he “gives”, jerks and pushes, or because his 
sense of time and rhythm are bad (so that he cannot conceive 
the exact moment at which to move the pitch), or again, he 
may be inhibited against singing high tones or singing loudly 
enough, or his vibrato movement may be faulty or lacking, etc. 
Whatever the cause or causes may be, the fault must be elimi 
nated by the teacher, who must be able to diagnose the physical 
and psychological causes of each fault. If he is not skilled in 
the making of such diagnoses, he is not competent. 

During the process of training, the pupil may progress 
steadily, in slow stages, or, if he is highly strung and vigorous, 
he may go through a series of sudden “openings”. The latter 
type is more apt than the former to develop a really fine voice, 
but he goes through periods during which he has difficulty in 
performing. If the energy is applied spasmodically the opening 
occurs, but is not held onto, since the maintenance of the given 
stage of opening demands sustained and controlled energy. This 
type of pupil must be held under rigid discipline by the teacher 
and taught how to use and control his energy. He may some’ 
times be “chasing” his own voice for a very long time and then, 
just as he has caught up, he may go into another opening. When 
a sudden opening first occurs, a state of unbalance of the pharyn- 
geal and laryngeal muscles results. This gives rise to vocal insta’ 
bility or apparent hoarseness, which must not be confused with 
the hoarseness engendered by bad singing. While such hoarse 
periods are sometimes inevitable, they need not occur provided 
the pupil can be made to “get hold” of the “opening” as soon 
as it occurs. This type of pupil may have rather a bad time 
until he has really “got hold” of his voice. In the long run, 
however, he is apt to develop a far better voice than the one 
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who progresses: slowly and is always able to give a smooth and 
slowly improving performance. 

Emotional freedom is an extremely important factor, 
especially in the higher stages of development. In many cases 
the vocal equipment develops a good deal faster than do the 
emotional and musical capacities. After all, the reason for sing- 
ing a full, free, sweeping melodic line is the expression of emo- 
tion. If the true emotional and musical urges are lacking, the 
singer will merely sound as if he is forcing himself to make a- 
loud noise. The work in developing this side of the pupil’s 
make-up is difficult and subtle, and, since it is extremely personal, 
there is little one can say about it in print. 

The ridiculous, so-called, mezza voce singing we hear so 
much in recital, is merely a throaty, mixed falsetto. It conveys 
no true emotional message, nor does it portray the musical intent 
of the composer. Emotion and mood are not conveyed with 
any degree of sincerity by mere loud or soft singing. They 
are properly expressed by means of color. The dynamic effects 
are generally looked after by the composer to a very large degree, 
since he keeps in the lower part of the singer’s range for quiet 
effects and goes up for a climax. Sometimes special loud or 
soft effects are desired and where such effects are indicated by 
the composer, they must be encompassed legitimately by the 
singer. If, as often happens in the modern French school of 
music, the high tone is marked pianissimo, it must be separated 
from the musical phrase and sung as a unit in itself, since it is 
impossible for the human voice to mount on a continuous 
diminuendo line without going throaty. This “picking out” of a 
high note for a special dynamic effect, gives it a peculiar force and 
does not detract from its musical or emotional import. In fact, it 
makes a poignant climax of a pianissimo tone. It is impossible 
for the singer with a properly-produced voice to sing through 
entire compositions pianissimo. ‘The tension is so great that he 
inevitably slips into throatiness. Every singer who goes through 
the body of a program mezza voce is merely throaty and inane. 
There is no exception to this law. It is only too sad to realize 
how many great voices have been ruined by this attempt to en- 
compass a false form of artistry. 

One of the questions I am so often asked is: “How long will 
it take me to learn how to sing?” This question cannot be 
answered. Some pupils progress with almost uncanny rapidity. 
Others are very slow. Furthermore, the apparently more 
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talented pupil may progress far slower than the seemingly 
less talented one who is able to concentrate and work hard. My 
general guess is about two years for a reasonably talented pupil, 
but the real answer is from naught to infinity, since it is possible 
for a pupil to start with a perfect voice, and some pupils can 
never be made to sing. Of course, if the ear is really faulty, 
nothing can be done, but the absolute self-listener may also be 
untrainable, as may be the one whose registration is completely 
mixed. For example, I worked with one girl, who had studied 
for seven years with incompetent teachers, for two seasons, and 
completely failed to establish either register. This is, to be sure, 
an exceptional case, but really bad teaching can completely elimi- 
nate a voice forever. Some years ago there came to me a young 
man who had been a successful radio singer. He had a typical 
radio voice—small, whitethroaty and nasal. He was, in fact, 

a diction singer. His “modesty” was remarkable! He pointed 
out to me, that with his glorious quality and superb artistry and 
musicianship, all he had to do was to extend his range four tones 
higher in order to be the greatest tenor in the world. It was 
really a very nasty little voice and he could just squeeze out an 
A, flat. Well, I was to be permitted to do anything I liked pro- 
vided that I did not change the “quality” of his voice. Since 
this quality was, essentially, throaty-nasality, I need hardly point 
out that, in order to do anything with him, I would have had to 
eliminate it. After what seemed like a very long period of hard 
work on both our parts, mine consisting of trying to change his 
voice, and his of trying to stop me from doing any such thing, he 
quit. The voice was still throaty-nasal and he could still just 
squeeze out an A flat. Then he went to Europe to study. At the 
end of two years, he returned—his voice was still throaty-nasal 
and he could still just squeeze out an A flat. Of course, such 
pupils are absolutely untrainable. 

On the other hand, some of the best voices I have de 

veloped have started with little or no “natural voice”. 

Artistry, dramatic ability and musicianship are of first im- 
portance if the pupil is ever to become a real singer. These 
phases of his art may be developed and, to a considerable degree, 
improved, but if they are lacking or are of low order there is 
very little the teacher can do. The development of a fine voice 
is far easier and takes far less time than does the development 
of an artist. 
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I have often been asked to say something about children’s 
voices. I, myself, have not done much work with children, but 
it is perfectly obvious that the child’s voice is no different from 
the adult voice, except that it is smaller. It has the same 
muscles, the same cartilages, the same anatomy and the same 
physiology. The child’s voice should be trained exactly like 
the adult’s. The unfortunate thing is that boy sopranos and 
little girls are generally made to sing falsetto only. ‘This is 
horribly injurious and eliminates thousands of voices before the 
age of puberty is reached. It is still more vicious when the 
choir-boy, whose voice is beginning to develop and drop, is 
forced to thicken his falsetto and sing “alto”. If the registration 
action were to be properly worked out, and the growth of the 
vocal organs met with the necessary increases in intensity of both 
of the properly isolated and resonated registers, there would 
be no sudden change or “break”. The lower register should 
at all times be used in speech. It should be used in singing, 
where it belongs. I am confident that a child’s voice could start 
to undergo training at a very early age, and that this training 
could be continued, without any interval at the age of puberty. 
After all, the break in the boy’s voice is primarily a register 
change and this would not occur if the registration action had 
been properly established. For many years, most of the children 
in the public school system of New York have been told to sing 
softly, and, I am afraid, to shape their lips for the vowels, and 
to use nasal resonance. I wonder how many latent singers have 
been eliminated by this abuse. A group of untrained children 
generally sing badly off key unless they are allowed to sing out 
loudly. In working with a group of children it is a good plan 
to let them sing low and loudly and thereby establish the lower 
register, and then, when this is established, let them sing the 
high part in the falsetto. Of course, groups cannot really be 
trained technically, since this is a matter of individual work, but 
the sort of procedure I have indicated, might do the youngsters 
good rather than harm, if they were not inhibited and were 
allowed to sing full voice and with freedom. 
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Since the publication of the first and second editions of 
this book and of my other book—“The Voice, Its Production 
and Reproduction”—I have been very gratified at the wide 
interest shown in my work by singers and teachers in this 
and other countries. I have received letters from all over the 
world and many teachers as well as students have come to work 
with me and study my methods of procedure. My desire is to 
succeed in teaching others how the principles I have laid down 
may be applied to the training of the voice. Some of these 
teachers have been the finest type men and women one could 
desire. They have studied themselves, listened to lessons and 
returned time and again in order to increase their knowledge of 
the procedure and of the devices which can be employed. 
Others, I am afraid, have been less sincere. "These have come 
to me with the idea that they could learn some “trick”, “stunt” 
or “magic secret’ in a few lessons and then pose as “scientific” 
teachers. While I never refuse to help anyone, I do wish it to 
be understood that I want to be associated only with serious, 
sincere teachers. The “breath-control’, “singing in the masque”’ 
teacher could write all he knows about technic on one sheet of 
paper, and one lesson should suffice for the pupil to assimilate 
it. Serious scientific teaching is not easy—it is hard work which 
demands meticulous attention to detail. It is simple enough, for 
example, to break the registers, but the engendering of pure, 
properly resonated registration is often a long, arduous process. 
The registers can indeed be brought together, and the break 
eliminated, at a premature stage, but when this is done the result 
is mixed registration and throatiness. The teachings I have pro- 
pounded do not constitute a patent method—they indicate a 
procedure. Each case calls for individual treatment. The com- 
petent teacher must not only understand the theory, but he must 
also have a special talent for his profession. 

Before I laid down these principles, it was impossible for 
anyone really to improve or change a voice, since this cannot 
be done unless the process of isolation and proper development 
of the two registers has been accomplished. But pure registra’ 
tion is impossible without pharyngeal resonance adjustment and 
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the proper action of the breathing muscles, plus the correct 
regulation of the vibrato. Anyone who accepts one or more 
of the fundamental principles I have laid down and rejects others 
vilifies the entire subject. The fundamentals I have stated con- 
stitute a single entity. | 

I have indicated the general educational requirements for 
anyone who wishes to take up the teaching of voice as a pro- 
fession. In addition to this, as I have shown in the preceding 
pages, the teacher must have a finely attuned ear, in order that 
he may be able to detect slight differences in tone, and sense 
small changes in the physical adjustments. Furthermore, he must 
be able to exercise ingenuity in the use of the proper devices 
which should be employed for each particular case with which 
he is working. He must also have a sympathetic understanding 
of each pupil’s psychological difficulties and make-up. Patience 
is also necessary, since he must be prepared to work out every. 
minute detail with meticulous care. He must never let any- 
thing of a deleterious nature pass. 

Vocal teachers come under a great many categories, but 
one of the most dangerous is the one who is quite uninformed 
with regard to the scientific principles on which the training of 
the voice is based, but is in some sort of key position whereby 
he can obtain the ear of successful singers and the general public. 
Most artists have “been the rounds”, and they seem to be will- 
ing to take a chance on anyone who has a certain status in the 
musical world. When their voices have deteriorated to a notice- 
able degree, they change teachers and, in many cases, go to 
another teacher who is just as ill-informed and talks the same 
sort of unscientific jargon as their former ones. Each of the 
teachers with whom they study shines with a sort of reflected 
glory, and young singers go to him because he is the “teacher of 
so and so”. ‘These students do not stop to consider whether 
the specific teacher has helped or harmed the artist—they do 
not observe the very patent fact that most of the successful sing- 
gers are deteriorating and many of them lose their voices when 
they should be in their prime. Most singers do not confess to 
themselves that their voices are deteriorating until it is too late, 
and then they very often fail to lay the blame at the door of the 
teacher or teachers who are responsible. Some years ago I 
heard a Wagnerian soprano whose voice was one of the finest I 
had ever heard in the German roles. A few years later I heard 
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her again—her voice had been absolutely ruined. What do 
you think she said to me? “I am out of voice because I have 
dust in my nose.” 

Teachers in this category have nothing of value to tell their 
pupils, but they have to say something. Therefore, they make 
up some wild story or “magic secret”. In many cases they 
clothe this story in esoteric language, in order to make it sound 
“interesting. These unscientific notions always do harm. 

I have in mind, for example, the case of a young man whom 
we will call “Little Willie’. He now has a baritone voice of 
enormous power, with a range of about three octaves, and he 

can sing a high B natural. When he came to me, he‘had a tiny, 
white voice which sounded like a throaty, light tenor, but he 
could only go as high as middle E flat, “Little Willie” had been 
studying under just such a teacher. 

In “The Voice, Its Production and Reproduction”, I 
quoted various passages from the books which had been written 
by so-called authorities. These were quotations of so unscien- 
tific and ridiculous a nature that, when I read some of them at 

the Franklin Institute in Philadelphia, I had a group of serious 
scientists roaring with laughter as if I were a vaudeville co- 
median. 

The unwritten nonsense about voice is still more extra- 
ordinary. Take, for example, “Little Willie’s” late teacher. His 
fundamental idea was to “smooth out’ a voice. When “Little 

Willie” started studying, he had a fine, big, crude voice and he 

could make a high G. When he stopped, no one would have 
dreamed that he had ever been able to sing a single note. The 
parting remark of this teacher was, “Well, if we have succeeded 
in nothing else, we have succeeded in toning your voice down”. 

This is his theory of vocal technic: “Everything has a 
positive and a negative pole. In singing, the negative pole is 
‘the throat which must be relaxed; so you must nod your head 
when you are going to sing a tone and thereby relax it.” (Of 
course, any movement, such as nodding the head, tenses the 
muscles of the neck.) “The positive pole is the buttocks which 
must be tensed. Most important in singing is the “breath clutch’. 
Blow out all the air, relax for ten seconds, rolling the head, then 
distend the diaphragm and then pull it in and tense. Now sing 
softly.” So “Little Willie” stood up, tensed his buttocks, blew 
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out his breath, counted ten while he rolled his head, inhaled 
and stuck out his diaphragm, pulled it in (this raised and tensed 
his chest and neck and stuck his head out), tensed hard and 
then tried to squeeze out a little, soft, throaty white tone. Can 
you imagine the pitiful, effeminate squawk which this unfortu- 
nate young man was forced to make? Poor “Little Willie”! He is 
a he-man, six feet-two inches tall and large in proportion! I 
need not dwell upon the results of pretensing the breathing 
muscles, which inhibits their coordination with the act of phona- 
tion, and, if carried to its logical conclusion, would make it 
impossible for the pupil to produce any sound at all, but I wish 
I could describe the look on our “Little Willie’s” face the first 
time he sang for me: Picture him standing there with his but- 
tocks very tense, his abdomen pulled in, his chest raised and as 

tense as a board, his head thrust out, his neck distorted, his jaw 

locked and his eyes starting out of his head with an expression 
of fear, surprise and distress in them. Of course, this pre- 
tensing process is exactly what I would propound if I wished 
to obtain the throatiest possible tone. 

The “toning down” or “smoothing out” process which is, 
in reality, merely one eliminating the voice, is probably the key 
to the entire situation which arises as a result of this injurious 
school of teaching. In the early stages a pupil’s voice is apt to 
be quite crude. A young man who uses the lower register only, 
has a shouty element in his voice at all times. This element 
becomes very pronounced at about C sharp, and at E flat or E 
he is apt to produce a definitely unpleasant shout. If he can go 
any higher, he does so by sheer forcing. In order to eliminate 
this fault, make the quality pleasing and reach the high tones, 
the falsetto action must be coordinated. When the throat is 
open, the vocal cords must be able to generate the necessary 
sound energy in order to actuate a properly tuned, and acous- 
tically coupled, resonance system which delivers a considerable 
volume of tone. If the falsetto action is lacking, the arytenoid 
cartilages “give” when a wide swing is demanded of the vocal 
cords. The pupil is then only able to’ reach the high tones by 
shouting. When the two registers are pharyngeally resonated 
and coordinated, the voice goes up without a quality change 
over a range of at least three octaves. This is the only legitimate 
way in which the singer can cover a wide range. There is, how- 
ever, another method: He can go deliberately throaty and aug- 
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ment this throatiness as the pitch ascends. Such throaty tones, 
which are relatively soft, can be produced without laryngeal 
development. 

Now, consider the case of a teacher who understands noth- 
ing of registration and resonance adjustment. The pupil comes 
to him unable to go up, and producing rather ugly, shouty 
tones. He cannot permit him just to shout. So about the 
only thing he can do is to “smooth out” the pupil’s voice by 
making him “shut off” and deliberately constrict his throat. He 
therefore teaches him to “cover’’, “place in the head”, “sing in 
the masque’’, “use nasal resonance’’, etc. at about E flat. While 
these words actually mean nothing, they do indicate to the 
pupil the idea of deliberately going throaty and producing a 
mixed register tone. This technic, while it is relatively smooth 
and enables him to sing higher tones, lacks volume, sounds more 
or less effeminate and is definitely injurious because the throat 
is constricted and the registration mixed. Furthermore, these 
faults are cumulative—he becomes throatier and throatier and 
the registration becomes more and more mixed as time goes on. 
Therefore, his singing career lasts only a few years, after which 
period his voice shuts off completely. In the meantime he is 
able to give an apparently smooth performance and he learns 
to admire and consider as a virtue the effeminate, little, throaty, 
mixed-register, “mezza voce’ tones which he can produce. 
When his voice has shut off so that he cannot sing any more, 
he teaches, and hands down the tradition of this injurious and 
effeminate form of singing. Many recitalists use this form of 
technic in performance. I do not consider it singing at all, 
since it lacks color and fails to communicate any sincere emo- 
tional or musical message whatever. The singer who uses the 
mezza voce technic can also shout, but he has nothing between 
the mezza voce and the shout—he cannot swell the tone legiti- 
mately. A pupil, trained under this system, who is still able 
to go through a program, often fails to realize that his natural, 
virile voice has been destroyed. 

In the case of a woman, matters are still worse. Practically 
every woman uses falsetto only. Now, while the falsetto, when 
pure and properly resonated, gives the pleasing quality to the 
voice (male or female) the lower register gives the strength, 
endurance and power. Without the use of the lower register, 
the voice is at all times subject to strain, especially for the lower 
tones, which are very weak in the pure falsetto, but can be made 
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louder if they are mixed and forced. Furthermore, as I have 
shown, the purification and freeing of the falsetto action depends 
entirely upon the isolation and development of the lower regis- 
ter. In the early stages of training there is a rather unpleasant 
break between the registers, but it is because of this break that 
the pupil can produce good quality and high falsetto tones. If 
the lower register action is lacking, it is absolutely impossible 
for her to do anything but scream her high tones, or squeak 
them with a terribly constricted throat. Both are harmful, and 
unpleasant to the trained ear. Nevertheless, we hear practically 
nothing else today, since nearly every woman sings falsetto only. 
The great singers of the past used the lower register over a very 
wide range and the very great ones used coordinated registra- 
tion, which meant that they could swell through every intensity 
without impairing the quality. Destinn’s high C, for example, 
was a thing of indescribable glory at all intensities. No living 
singer can produce a really good high C today, but Destinn 
had perfectly coordinated registration and was using the lower 
register most of the time, except for the soft effects. Her throat 
was open at all intensities—just as much for pianissimo as for 
fortissimo. She did not emit a throaty squeak for a soft tone 
or a scream for a loud one. 

During the early stages of training the break is apparent 
and one does not have to be an authority in order to detect it. 
It is easy for anyone, who knows nothing about technic, to 
criticize the singer for this transition, despite the fact that it is 
because of it that good high tones can be produced. As the 
technic develops, the break becomes less and less apparent. Soon 

it is hardly noticeable. The period during which the break 
is apparent cannot be avoided—it is a necessary concomitant 
of vocal improvement. 

One of the most ridiculous contentions one hears today 
is the claim that certain great singers lost their voices because 
they used the lower register, or “chest voice”. Every great 
voice which has been lost was destroyed because of the de 
liberate elimination of the lower register. There are innumer- 
able cases. When the artist’s voice was great she used the 
lower register. Her teacher stopped her from using it, and, as 
soon as he had accomplished this end, her voice started to de 

teriorate. In a few years it had virtually disappeared. She 
sang before the lower register was eliminated and lost her voice 
later. To claim that the use of the lower register destroyed 
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her voice is absurb. The inverse proves itself. Singers who 
lose their voices undergo an “untraining process”. They tra- 
verse, in the inverse direction, the stages which I would go 
through in “making a voice”. 

The properly coordinated voice shows no audible sign of 
registration. When a teacher lightens the lower part of the 
voice, the lower register action commences to disappear and a 
lack of balance between the thyroid and the arytenoid mus 
cles becomes apparent. At this stage a break appears. The 
uninformed teacher believes that it is the loud lower register 
tones under the break that are doing the damage. He there- 
fore proceeds to eliminate these tones and thereby accelerates 
the destructive process. With the absolute elimination of the 
lower register, the singer, who still possesses her dramatic and 
musical talent, inevitably forces her lower tones to a disastrous 
extent, and her ultimate destruction proceeds at an ever increas- 
ing pace. Observe, she goes through the stages of: 

(a) Coordinated registration. 
(b) The use of two registers with a break between 

them. (She is still able to sing high tones.) 

(c) The elimination of the lower register. (The high 
tones degenerate into screams and disappear one 
by one, the lower tones are lost, and the power 
of the voice drops rapidly. 

The uninformed teacher mistakes the injurious, forced, 
thick, mixed falsetto, which does destroy the voice, for the bene’ 
ficial lower register. 

A lack of scientific knowledge is bad enough among private 
teachers who do not have to be qualified in any way for their 
profession, but what do we find in the big conservatories and 
colleges? 

Some years ago a young man and his wife came to work 
with me. They had been studying music (majoring in voice) 
at one of America’s biggest universities, which boasts of a music 
department of very large proportions. The young man had 
graduated and was prepared to teach and hand down to future 
generations of students what he had learned. His wife couldn’t 
graduate, because she couldn’t sing through one page of any 
song in any key. I freed her up sufhciently for her to be able 
to struggle through a program, although her voice was still 

_ quite throaty and had a most unpleasant tremolo. She then 
received her degree and was foisted upon the world as a graduate 
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vocal teacher. What had they learned at college? They had 
studied the “card and handkerchief’ method. No, this is 
not a conjuring trick! It is a “method” of teaching singing. 
The victim puts a visiting card in front of his lips and tries to 
make it vibrate. The more it vibrates, the better he is supposed 
to sing. He then takes a lady’s handkerchief, folds it up, puts 
it in his mouth against his hard palate, pulls his upper lip down 
over his teeth and then endeavors to sing. The result is the 
throatiest possible squeak. The more efficient the protagonist 
becomes, the squeakier and throatier grows his voice. Well! 
The young man was big and strong and was just able to squeeze 
out those throaty tones through a program; his wife’s voice was 
completely ruined. 

An attractive young lady who had studied for seven years 
and graduated with a teacher’s diploma from one of the biggest 
conservatories in the country, after a four year course, came to 
work with me. She had started with a good voice. When she 
sang for me the highest tone she could reach was F on the top 
line. Every tone was a pitiful squeak and her face and neck 
were so distorted that she looked like a wizened old woman. 
She could not sing and would not teach, since she was conscien- 
tious and realized that she had learned nothing about vocal 
teaching. 

still another case—During one of my lecture tours, | 
visited one of the most pretentious out-of-town conservatories. 
After my lecture, one of the vocal teachers invited me to dinner. 
In the course of the conversation she blithely said to me: “Of 
course, we do not produce artists, our object is to train teachers, 
not to make the students sing.” In other words, their methods, 
taught to prospective teachers, failed, in every case, to make 
anybody sing. 

I have had innumerable cases of impaired and ruined voices 
brought to my attention. The formation of nodules, for ex- 
ample, as a result of vocal abuse, is only too common. I have 
cured two such cases only recently. In one of them, .a young 
girl of eighteen was unable to speak through an entire sentence 
without her voice catching and stopping. She was one of the 
many victims of a radio-technic teacher in New York. The 
other case was the victim of a Philadelphia teacher. 

Fortunately, nodule cases are relatively easy to cure, since 
the establishment of the lower register opens the throat and 
thus releases the constriction which has caused the nodule. 



APPENDIX ONE 345 

Since the squeezing action of the throat has weakened the 
arytenoideous action, the vocal cords do not come into close 
approximation. The pupil is then able to sing, although the 
breath expulsion is high, and by the time the necessary degree 
of laryngeal development has been attained, the nodules have 
disappeared. 

Matters are, today, no better in other countries—I have 
also been in contact with hundreds of singers whose voices have 
been ruined as a result of European training. 

The really competent teacher must work out the procedure 
for himself—along the lines I have indicated, but according to 
the specific case he is handling. There are no set rules or physi- 
cal gestures which will avail him anything. Without know- 
ledge, his ear benefits him but little, but without ear, his know- 

ledge is just so much dross. 

Many people have asked the question: “Why is the Golden 
Age of Song past?” ‘The answer is “Bad teaching’. When I 
was a young man, I studied with a number of teachers in Europe,, 
among them Emmanuel Garcia. He was typical of the old 
school. He didn’t really teach technic at all. He couldn’t do 
anything to improve my voice radically, or those of his other 
pupils, but he did not interfere with a naturally good technic. 
He encouraged his pupils to sing full voice and he emphasized 
the attack. His corrections took a form of “No! not like that; 
like this,” and he would sing a remarkably free tone for so old 
aman. He used to say—"I can place a book on the piano, so! 
But you cannot place your voice!” Each lesson I had to know 
a new Concone exercise and he taught me how to sing songs. 
He had the picture of power and freedom—he knew that a 
voice should ring out over the orchestra and fill an opera house. 
He never hurt a pupil’s voice. He didn’t “place” it in the 
nose, or “in the masque’, and he didn’t teach “breath control’. 
Thus, if a pupil with a great voice went to study with him, he 
kept it, and a great singer was allowed to appear. 

Today most of the best voices in this country are given free 
scholarships. These students start with fine voices. They have 
the sort of voice which I too would choose. At the end of a 
course of four years’ study, their natural voices have disappeared. 
They have lost all their natural power and freedom and have 
become throaty and nasal. At this stage they would no longer 
be eligible for the scholarship which was given them when they 
started. This is true in hundreds or even thousands of cases. 
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The most talented pupils have the greatest natural “drive”, and 
the more certainly are their voices ruined. If Caruso had been 
given the type of training these students receive he would never 
have appeared in public. 

There are only about two singers at the Metropolitan who 
are able, more or less consistently, to top the orchestra, and they 
are not in a class with Enrico Caruso, Emmy Destinn, Mario 
Sammarco, Kirkby Lunn, Marcel Journet etc. Of the others, 
there is not one who is not absolutely mediocre; and many of 
them might have been great artists. 

Any reader who is too young to have heard any really 
great singer may say: “I enjoy so and so’s singing; I think that 
his voice is wonderful”. Let me point out to him that if Caruso, 
Destinn, Melba, Sammarco, or any one of the really great singers 
were to come back and appear at the Metropolitan today, the 
audience would immediately recognize the enormous difference 
and go wild with enthusiasm. 

Perhaps the evil had its first big impetus in Paris, where 
Jean De Reszke started the “singing in the masque” idea which 
has done such inestimable harm; although the fantastic imagin- 

ings of Lillie Lehman have borne much evil fruit. One of the 
troubles lies in the fact that people are apt to look to the ex- 
great singer in order to learn how to sing; but he is an ex-singer 
—he has lost his voice or he would still be singing, and he has 
lost his voice because he has abused it. He always does harm, 
since he teaches the very tricks which have destroyed his own 
voice. A procedure which can destroy a great voice must indeed 
be bad. After all, when the voice functions properly, no definite 
sensations can be observed by the singer himself. It is only 
when it starts to deteriorate that he is able to observe diverse 
sensations. These sensations arise because of muscular inter- 
ferences, and the worse he sings, the more clearly defined do 
these sensations become. When he sang really well, he just 
didn’t know how he did it. As each degree of throatiness became 
more pronounced, the accompanying sensations also became 
more apparent. Take Jean De Reszke: the natural fault of 
a French singer, who is losing his voice, is nasality. The 
throatier he becomes, the more apparent is this sensation of 
nasality, or of something occurring in the front of his face. This 
undesirable transmission of sound waves through the masque 
is directly communicated by tension on the jaw and constriction 
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of the throat. This is the source of Jean De Reszke’s idea of 
“singing in the masque’’. 

As the voice becomes throatier and throatier, the action 
of the muscles of the thorax becomes more and more of a blow- 
ing process, hence the idea of “breath control”. Need I develop 
further? Each school of singing has been derived from the 
sensations of ex-great singers who have lost their voices. Their 
theories are always one hundred percent wrong. 

Since the publication of my books, relatively few other 
works on this subject have appeared. One or two of these have 
propounded the same old theories of “voice placement’, “breath 
control” etc., which I have discussed and condemned in my 
writings. Several others have contained more or less extensive 
quotations from my works. Some of the authors have given 
full credit and acknowledgement, others have paraphrased many 
of the statements I have made without acknowledgement. How- 
ever, I am glad to know that my findings are beginning to take 
root. 

There is only one method of obtaining reliable information 
about any subject, and that is through serious, unbiased, scien- 
tific research. Findings based upon scientific research are true, 
and must be so, since science consists of the marshalling of the 
known facts, and of properly checked research based upon this 
data. An approach from any one angle is not scientific. Thus, 
findings with regard to the voice based upon acoustics or ana’ 
tomy or physiology or psychology or artistry alone are of little 
value. They must be based upon a composite understanding 
of all we know and can discover in each of these realms of art 
and science. If any phase of the subject is not taken into ac- 
count the deductions drawn are of little value. 

In spite of my researches and those of certain other scien- 
tists working in this and allied fields, many of the widely ac 
cepted ideas about technic still present an extraordinary anachro- 
nism. These ideas are of so unscientific a nature as to leave one 
incredulous that they can exist. They bring to mind the wild 
imaginings of the alchemist and the witch doctor. The fact 
that they can exist in 1939 when science has advanced to a 
point at which the “talkies”, the radio, the telephone etc., and 
finally the Voder, were developed is quite incredible. 

Even as late as 1938 a book written by Pierre Key ap- 
peared. In this book he makes such statements as: “It should be 
borne constantly in mind that one should do one’s singing mainly 
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from the upper teeth up.—Nevertheless the heart of our singing 
powerhouse is to be found in that portion which constitutes 
the region of the hard palate and extends forward and upward.” 
And again: “The sensation of feeling the throat to be a sort 
of open space, and of the tone as something that is issuing forth 
as though pouring from a faucet, is one of indescribable delight.” 
This book is full of such absolutely meaningless and unscientific 
notions. Perhaps Mr. Key was joking when he wrote it, but 
the alarming fact remains that some of the critics took him 
seriously. 

The art of singing reached a peak in the days of Caruso, 
Melba, Destinn, Sammarco etc., when the teachers used, more 
or less exclusively, a trial and error method. As I have already 
stated, these teachers had formed a good picture of what sing- 
ing ought to be and were governed by the fact that those who 
sang the leading roles in an opera became ineffective if they 
were unable to top the orchestra and chorus all the time they 
were singing. None of the great singers of this age were sub- 
merged. We never saw the lamentable picture, so common 
today, of a singer standing in the middle of the stage opening 
and shutting his mouth while the orchestra completely drowns 
his voice. 

Today singing is at its lowest ebb. This has been brought 
about by two causes: First, the development of amplifying sys- 
tems and the radio which permits singers with no real voices 
to perform because their intensity is amplified electrically. In 
other words, science has had an apparently destructive effect, 
since, without the amplifier, such singers could never have at- 
tained any prominence whatever. The second cause can be 
summed up in a single phrase: Pseudo-scientific teaching. The 
vocal teacher who has been without scientific training has been 
forced to use a pseudo-scientific phraseology in order to cover 
his lack of knowledge. The exciting developments of science 
have inspired him to propound theories of a sensational nature, 
which, while they have no basis in fact, delude the vocal student 
and singer into a belief that they are scientific and up to date, 
while in very fact they merely parallel the wild imaginings of the 
medicine man. 

Let me, however, end on a note of confident optimism. The 

reliable scientific information which we now possess has enabled 
us to establish fundamental laws and we have been able to de- 
duce diverse procedures which can be applied to the training 
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of the human voice. These laws and procedures have reached 
a point at which it is possible for us to “make” a voice. The 
time is not far distant when a great many really fine voices 
will be developed. As soon as these findings have been generally 
adopted and a group of scientifically trained vocal teachers have 
been developed, we will, without question, enter upon a new 
era in which the Golden Age of Singing will be completely 
eclipsed. This same science which has, at the moment, been 
instrumental in destroying the art of singing, must inevitably, 
in the near future, be the means by which hundreds of great 
singers are developed. The seed has been planted and is rapidly 
taking root. The day of great singing is on the near horizon. 
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INTRODUCTION 

Heretofore exact consideration of the art of singing has been handi- 
capped by the lack of suitable quantitative means for simply evaluating 
voice characteristics. Recently developed acoustical devices have made 
possible the inauguration of a series of physical tests on the singing 
voice resulting in a large amount of objective data of considerable poten- 
tial significance. The factors studied include intensity as a function of 
time and pitch, vibrato, vibrato-tremolo and tremolo, and quality. The 
fundamental aim of our work is to evaluate the caliber of a voice as 
completely as possible insofar as its external physical manifestations are 
concerned. Ultimately, we hope that it will be possible to establish a 
definite correspondence between these external manifestations and a 
singer's vocal equipment, thus obtaining an objective method for rating 
the latter. On the basis of present information it is possible to evaluate 
the performance of a singer in regard to some characteristics of his voice, 
and to demonstrate improvement or deterioration. It has also been found 
possible to evaluate certain phases of artistry depending on physical 
factors and mechanical control. We are, at this time, presenting a pre- 
liminary report of our findings. 

DESCRIPTION OF INSTRUMENTS 

The*instruments used included an automatic level recorder,! a crystal 
analyzer? and an acoustic spectrometer,® all developed at the Bell Tele- 
phone Laboratories. As its name suggests, the automatic level recorder 
is a device for automatically securing a record of fluctuating sound pres- 
sure levels in decibels as a function of.time. The frequency range extends 
from 30 to 10,000 cycles. The sensitivity of the stylus may be adjusted 
to follow intensity level changes up to 360 db. per second. By driving 
the recorder paper and crystal analyzer tuning control synchronously, 
the horizontal axis may be made frequency instead of time, and a quick 
harmonic analysis obtained. The crystal harmonic analyzer has two 
separate filters incorporated, one giving a band width of 20 cycles, and 
the other of 200 cycles. The frequency range extends from 40 to 10,900 

1E. C. Wente, E. H. Bedell and K. D. Swartzel, J. Acous. Soc. Am. 6, 3 
(1935). 

*W. P. Mason, Bell Sys. Tech. J. July, 1934. 
?C. N. Hickman, J. Acous. Soc. Am. 6, 2 (1934). 

J 

ah, 
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cycles. The acoustic spectrometer employs 144 reeds, each responding 
to a different frequency. The lowest reed frequency is 50 cycles, the 
other reeds being tuned at progressively increasing frequencies with a 
2.93 percent interval; ie., there are 24 reeds per octave. The maximum 
frequency is 3109 cycles. The reeds are adjusted to give equal response 
for equal input voltages, the deflection being proportional to the vol- 
tages and therefore to sound pressures at the pick-up microphone. A 
photographic attachment permits records to be obtained. 

For all of our measurements the singers were located in an acous- 
tically dead room with the instruments in an associated laboratory. A 
loudspeaking communication system between the two rooms permitted 
the transmission of instructions and the singing pitch. Normally, one 
experimenter remained with the singer for aural check and coaching, 
while another operated the electrical equipment. The use of a dead room 
with close microphone pick-up minimized the possibility of errors due to 
reflection interference. A Western Electric moving coil microphone was 
always employed as the sound pick-up. 

PITCH INTENSITY MEASUREMENTS 

If we consider ordinary physical experience, one type of measure- 
ment we would make on a singing voice is an examination of the acoustic 
output as a function of the singing pitch. In rating mechanical or elec- 
trical equipment, one criterion is the efficiency of the equipment over a 
given range of working conditions. In our case we have plotted the 
power as a function of the pitch range. While the ability to make a 
loud sound on a few tones does not indicate a good or well-used voice, 
the ability to sustain a high level of intensity over a wide range does 
indicate that the voice is being produced at high efficiency. In any case, 
one criterion for evaluating a voice is the power output available. 

With this in mind, pitch-intensity measurements were made for 
more than fifty voices of various calibers ranging from untrained singers 
and beginners to successful professional artists. The voices tested in- 
cluded various types of baritones, tenors, contraltos and sopranos. Un- 
fortunately, no true, fully developed bass voice was available. 

For such measurements, we used our automatic level recorder. The 
singer was placed in the acoustically dead room at a distance of fifteen 
inches from the pick-up microphone. He was told to sing the vowel 
“ah” at full intensity and as freely: as possible. He was asked to start 
with the lowest tone which he could produce and to hold each tone 
for about five seconds. Readings were taken at whole tone intervals 
until the highest tone which he could produce was reached. The micro- 
phone was orientated on a level with the mouth and in such a direction 
as to secure sound incidence at an angle of thirty degrees from the nor- 
mal. The microphone and level recorder were calibrated daily by means 
of a standard sound source. 

In reading intensity values, the highest sustained part of the tracing 
was considered, and where vibrato appeared, the repeated maxima were 
read. In most cases two sets of readings were made and the higher 
value for each tone plotted. 
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In the cases of women whose registers were isolated, but not coor- 
dinated, separate readings of the falsetto and the lower registers were 
taken so that, over a certain area of the range, two points were obtained. 
Where the registers were not isolated, only one curve could be obtained. 
A few readings were made of men’s falsettos, but this test was not taken 

’ in most cases, since men should not use the falsetto in performance. 
Figures given in this paper are all total sound output levels relative 

to one microwatt. They were computed from the measured intensity 
levels assuming hemispheric radiation from a singer’s mouth. The assum- 
tion of hemispheric radiation seems the most likely one to make. How- 
ever, a few tests we made indicated that the level existing fifteen inches 
from the side of the head were in the order of 4 db. lower than those 
existing fifteen inches in front of the mouth. This difference varied 
with the singing pitch. With the singer facing away from the micro- 
phone and his lips fifteen inches from it, the intensity was down an 
additional 2db. For vowel sounds other than “ah” the differences were 
of varying magnitudes. In general, the darker vowels showed smaller 
differences. 

“Ah” was selected as the standard vowel to be sung, primarily 
because it is an open vowel and widely used in exercising. In order to 
investigate the relative intensities of the different vowels with regard 
to pitch, we took measurements over the ranges of five good baritones 
singing on the vowels “ah,” “ay,” “oo” and “ee.” We then plotted the 
means of these readings, as shown in Fig. 1. It will be noted that “ah” 
and “ay” are at a somewhat higher level than “oo” and “ee.” This is 
not surprising in view of the fact that the mouth is generally in a some- 
what closed position for the latter and relatively open for the former. 
The relatively smooth rise in intensity with pitch of three of these 
curves is an outstanding characteristic. For the vowel “ee” there is a 
sudden drop centering at the pitch of A below middle C (C—261.6 
cycles). This effect was extremely pronounced for some of the singers, 
but repeated measurements of the same voices did not show it to be con- 
sistently present. It is accompanied by a noticeable change in the quality 
of the vowel and the original quality being sung determines whether or 
not the drop occurs. The effect was also noticed for a good contralto 
and, apparently is connected in some way with the vowel determinants. 

Our subsequent measurements are all concerned with the vowel “ah.” 
In order to obtain a basis of comparison, it was decided to draw 

two reference curves, one for male and one for female voices. For these 
curves the points used corresponded to the highest levels obtained by 
any singer on the various tones. In drawing the curve for men’s voices, 
allowance was made at the extreme low end for the fact that no real 
bass voice was available. The curves, as well as the determining points, 
are shown in Fig. 2. 

The ranges considered were from A, to G’ (55 to 784 cycles) for 
men’s voices and from A, to C’” sharp (110 to 2216 cycles) for women’s 
voices. 

It will be seen that there is a uniform rise in intensity in both curves 
as the pitch rises, except at the extreme upper end. The extreme high 
points are not well determined since, in the women’s curve, only one girl 
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tested was able to sing above G” and, in the men’s curve, only one man 
was able to sing above D’ sharp. This may account for the droop at 
the top of both curves. For the balance of the curves, various singers 
were able to contribute. 

It is possible that, if enough readings were taken from the voices 
of really great singers, the men’s and women’s curves would be exactly 
similar but an octave apart. 

Various hypotheses are possible in order to explain the increase of 
intensity with pitch. As the pitch rises the tension on the vocal cords 
and on the muscles of the thorax increases. The resultant increase in 
breath pressure should partly account for the rise in intensity. Another 
possible explanation of increased intensity lies in the fact that, as the 
pitch rises, the lower harmonics generated by the larynx more nearly 
coincide with the resonance frequencies of the vowel sounds. If the 
assumption made by various people that the distribution of energy among 
the partials generated by the vocal cords varies inversely as the cube of 
the harmonic number, then, when the lower partials of a high tone are 
accentuated through resonance, a higher level of energy should result. 
Still another consideration is that, if the amplitude of vibration remains 
constant with frequency, the energy should increase according to the 
square of the frequency. It is possible that all three factors enter into 
the phenomenon in some proportion. In any case, it is well known that 
a great deal more exertion is involved in singing a high tone than in 
producing a lower one. .The phenomenon is in accordance with the 
common observation that, when one speaks loudly, he raises the pitch. 

The maximum values measured for both men and women were of 
the same order of magnitude, i.e, one watt. This compares with the 
value of forty-one microwatts given by Fletcher® for the average phonetic 
power of the vowel in the word “talk.” For extremely loud speech, 
Fletcher gives one thousand microwatts. The values we found do not 
appear excessive when it is remembered that a soloist can be heard over 
a large orchestra and a chorus. 

As already stated, the reference curves are a composite of all types 
of voices. We find that good voices of lower tessitura (contralto and 
baritone) meet or cross the reference curves for the lower and middle 
tones while those of higher tessitura (soprano and tenor) meet or cross 
them for the upper tones and tend to fall below at the middle and, more 
especially, at the low ends. Of course, this is only true where the voice 
is properly developed. 

EXAMPLES OF PITCH-INTENSITY READINGS 

We will now consider some “pitch-intensity” curves taken on the 
voices of individual singers. In order to demonstrate the relative con- 
sistency of our results, there are shown in Fig. 3 three tracings taken at 
different times of a stabilized baritone voice. The curve taken on July 
25, 1934 is lower throughout the upper range than are the other curves. 
On this occasion, the singer had a bad cold. Despite this fact, through- 

*J. C. Steinberg, J. Acous. Soc. Am. 6, 1 (1934). 

°H.Fletcher, Speech and Hearing, pp. 67, 68. 



APPENDIX TWO 

hE 
eee | tt tt 
Lo Je RS oe 

Ez [Ta Baad id 
a 

ANE ead De 
c a g & aEr NEC 

i z fe E = Z . 

VEMOTITYT 9UQC) IAOGR “Gd 

2 © 
= 
Ay 

e 
a 
© zi 
75) 

Full voice power level vs. singing pitch. Stabilized baritone. 

A, 0/13/34 —-—. B. 7/25/34 — 

Fig. 3. 

. 

. C. 9/5/34 ---—— Reference —... 



360 THE SCIENCE OF VOICE 

(i i (peed | EP E 
ee AP 
Sa SSA 
Et HA 

PAF P RRR a Se 

WRMOINYY WUD 2Aoqge “qq 

SINGING PITCH 

Fig. 4. Full voice power level vs. singing pitch. Beginner—baritone. 

Reference —.... 

OY Zh 3A Dy 30/17/34. 



APPENDIX TWO 361 
a 

out almost the entire range the intensity variation is generally less than 
five db. Notice that the range is very wide, over three octaves, and that 
above D,# the average increase of intensity with pitch is small relative 
to the reference curve. 

Fig. 4 shows two curves for a young baritone in the beginner's 
stage. Curve B was taken four months later than 4. The improvement 
in his voice is apparent since curve B is situated from five to eight db. 
higher than curve 4 over most of the range. Note in curve 4 the sudden 
drop which starts at D sharp. In the curve B this effect does not take 
place until the tone F is reached. Notice also that the range has been 
extended by one whole tone. The voice is of limited range and the power 
level is rather low. Curve 4 is over 20 db. below the reference curve 
at the top and bottom of the range. The middle of the range is some- 
what better, but even here it is about 13 db. down. In curve B the in- 
tensity has risen, and in the middle of the range, comes within about 

8 db. of the reference curve. 
The drops starting at Dit and F, ie., at the uppermost tones, are 

paralleled by similar drops at diverse pitches for other voices. Pro- 
nounced drops of this sort seem to indicate that the higher tones are 
poorly produced. One physiological explanation we may offer is that 
a constriction of the throat occurs at such points. Whatever it is due 
to, the condition apparently is ameliorated in the course of training. 

The two curves in Fig. 5 are for a fine tenor voice under training. 
Curve B was taken four months later than 4 and shows not only a striking 
increase in power but also a wide increase in range at both ends. 

Curve 4 is somewhat irregular, and through the middle of the range 
is often ten or more db. below the reference curve. Curve B is more 
regular and comes up throughout the range to within 5 db. of the 
reference curve except for the lowest tones. The slight drop of 2 db. 
between B and C’ sharp in curve B may indicate a somewhat faulty 
adjustment for the C’t but the marked drop at D’#, which does not 
occur for the contralto of Fig. 6, may be taken to indicate some physio- 
logical effect; i.e., improper resonation, reduced laryngeal efficiency, or 
both. Except for this drop and the minor one at Cf, curve B has a 
relatively smooth rise, which we might assume to be a desirable attribute. 

That the young man has exceptional talent may be assumed because 
of his high power level over a wide range, uniform rise of intensity with 
pitch, and from his susceptibility to training, judging by the progress 
shown by curve B. 

Fig. 6 shows the curves for a fine contralto voice. In this case 
the lower register and the falsetto are plotted separately. Since equal 
intensities are shown on two consecutive tones; i.e., C’t and D’t, the 
former tone being produced with lower register adjustment and the 
latter with falsetto, she is able to sing up the scale without any sharp 
transition in intensity. The point at which she should change from 
lower register to falsetto at full intensity is, therefore, D’t. The curve 
crosses the reference curve at several points throughout the range with 
no material drop at any point and with the highest tone in the voice 
considerably above the reference curve. An unusually good voice of 
great power which should be effective throughout its extremely wide 
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range is indicated. We have found with women’s voices, that, where 
the range is wide and the intensity high over the range, the lower regis- 
ter is well developed. 

Fig. 7 shows the “pitch-intensity” curves of a young soprano. These 
tracings are of particular interest because this girl, whose voice had been 
injured, had developed nodules on her vocal cords. At the inception 
of study, she was unable to sustain any tone and even her speaking voice 
broke. Before this time only the falsetto register had been employed 
for both the singing and the speaking voice and it had apparently been 
strained. The first curve was made some time after corrective treatment 
had been started. At this stage the lower register was well developed 
but the falsetto was still weak andthe nodules on the vocal cords had 
not entirely disappeared. The second reading was made three months 
later when the nodules had disappeared and the strain on the falsetto 
mechanism was considerably alleviated. The interest in these curves 
lies principally in the wide change in the intensity of the falsetto through- 
out the range. The two registers were plotted separately for each occa- 
sion. The 4 curves are so far apart that there is obviously no point at 
which she could change register without an abrupt drop in intensity. 
The B curves show a smoothed out lower register of somewhat higher 
intensity, especially at G; while the falsetto shows an increase in inten- 
sity of up to 16 db. In this latter reading it may be seen that, if she changes 
register at B, there is no drop in intensity. The curves show a high 
intensity in the lower register at about C’ sharp and in the upper part 
of the falsetto which touches the reference curve at B’. The range 
covered is three octaves, although as yet the intensity does not rise 
uniformly. 

Fig. 8 shows the “pitch-intensity” curves of two contraltos. Curve 
A is that of the student shown in Fig. 6 and curve B is for the voice of 
an opera singer of some standing. 

Considering curve B we find an intensity about 15 db below the 
reference curve throughout the middle of the range, and about 10 db 
below for the low tones. For the medium high tones (F’ and G’) the 
intensity is down less than 10 db. At A’, the highest tone which this 
singer can reach, the intensity is down 10 db. The upper tones are lack- 
ing. Notice that the range covered by the opera singer is six whole 
tones less than that covered by the amateur. It was also observed that 
the former lacked lower register development. 

It may be concluded from this and other similar cases we have tested 
that some singers are successful in spite of poor vocal equipment by 
reason of exceptional musical, dramatic or artistic attainments. It seems 
reasonable to assume, however, that such singers would have attained 
greater success with better vocal equipment. 

CONSIDERATION OF VIBRATO CURVES 

Another factor of great importance in singing is the movement of 
the voice, which imparts a live, pulsating character to sung tones. Some 
sort of movement is essential not only from a listener’s viewpoint, but 
when correctly effected, is considered to be technically advantageous. 
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A consideration of the physiological mechanism involved leads to the 

conclusion that voice movements of quite different characteristics may 
occur. We are arbitrarily classifying them as vibrato, tremolo-vibrato, 
and tremolo. We have reason to believe that, for what we define as 
vibrato, there occurs a movement of the thorax as well as of the laryngeal 
and pharyngeal muscles, whereas in the other cases there is no such thorax 
action. The vibrato is of lower frequency, ranging from about 4.5 to 
6.4 per second, whereas the tremolo and tremolo-vibrato range from 
about 6.5 to above 8 per second. The distinction between the latter is 
one of degree. Where there is considerable variation in pitch and inten- 
sity at the higher range of speeds we term the movement tremolo-vibrato; 
otherwise we term it tremolo. 

The intensity variation accompanying movements of the voice we 
measure with the automatic level recorder. As was to be expected, the 
variations differ between individuals and between separate readings for 
the same individual. Fig. 9 gives some examples. Specimens a and b 
‘show medium and wide vibratos, having a relatively even form. Speci- 
mens c and d have a sort of square characteristic. Specimens e and f are 
quite irregular, f suggesting the presence of either two unphased move- 
ments or harmonics of one fundamental movement. 

Specimen g shows a tremolo, there being no intensity variation (with- 
in the one decibel minimum indication of the recorder) until the last 
second or so of the tone. Specimen i was taken from the same voice and 
on this tone a tremolo-vibrato is found. Specimens h and j are tracings 
of the tremolo-vibrato, the speeds being respectively 7.0 and 7.6 per 
second. It appears impossible for what we term the true vibrato to 
occur at this frequency. Specimen m shows a tracing from a recording 
of the voice of a baritone who at one time was one of the world’s 
greatest singers. This tracing was made with the aid of the crystal 
analyzer in order to permit more definite measurements of the frequency 
of fluctuation, which turned out to be 7.5 per second. Other measure- 
ments. of the movement of this singer’s voice showed that he had a true 
vibrato for many of his tones. It is interesting to note that a little while 
after this recording was’ made, this singer practically lost his voice. 

Specimen & shows a tracing of a tone started softly and swelled to 
fortissimo on the vibrato. It will be noted that at pianissimo there is no 
vibrato and that, as the intensity increases, the swinging of the vibrato 
increases until an intensity fluctuation of about 15 db is reached. Speci- 
men e shows the intensity and the frequency of fluctuation of a trill. The 
intensity change is of the order of 10 db and the frequency about 6.7 per 
second. 

We have made measurements of the frequency of voice movements 
of some of the world’s greatest artists, using phonograph records as our 
source of material. Out of 115 measurements the frequencies in the 
vicinity of 6.0 per second occurred thirty-one times and predominated 
over all other frequencies. We take this to mean that 6.0 per second 
is in the nature of an optimum frequency of variation, at least from the 
point of view of the person producing a tone. A frequency of less than 
about 4.5 per second does not appear as pleasing as do higher ones. 
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In our work we have studied the development of the vibrato in 
students undergoing training, and find that, as this development pro- 
gresses, vibrato is introduced to a greater extent, the movement is inten- 
sified, and the frequency raised. The majority of student’s fell between 
5 and 6 per second. 

The pitch variation occurring in the voice movements is also of con- 
siderable interest. In order to study this phenomenon our acoustic spec- 
trometer was employed. The singers were requested to hold the tone 
and the acoustic spectrograms, shown in Fig. 10, were taken, using a 
three-second exposure. The deflections along the vertical axis are pro- 
portional to the sound pressure and the reed number is proportional to 
the pitch, along the horizontal axis. 

In Fig. 10 are given specimens showing the various types of pitch 
fluctuations which may occur. The pitch variation which accompanies 
the vibrato may be very wide or relatively narrow. The gradation from 
wide to narrow is illustrated by specimens a, b and c. Specimen d shows 
the pitch variation occurring in a tremolo-vibrato. It will be observed 
that the pitch change is a relatively wide one. Specimen e shows the 
true tremolo frequency variation of a successful radio “crooner” of the 
better type of music; the frequency variation is so small as to be negligible. 
The pitch change occurring in the trill is a very wide one, as will be 
seen from specimen f. The trill is usually characterized by an intensity 
peak in the neighborhood of both high and low intensity points. 

The results obtained with the spectrometer serve to indicate the rela- 
tive amount of pitch variation occurring, but the absolute amount is not 
determined. This follows from a consideration of the physical and 
mathematical nature of the vibrato. In some respects, a vibrato tone is 
similar to what the engineer calls a frequency modulated signal, that is, 
it involves a tone whose frequency is varying periodically. In addition, 
the true vibrato also involves a periodic intensity variation. If only that 
part of it in the nature of a warble tone is considered, it will be recalled 
that it could be represented mathematically by the sum of an infinite 
number of components for each partial tone, these components being 
separated from each other by the frequency of the vibrato, i.e., by ap- 
proximately six cycles per second. The amplitude of these components, 
or “side-bands” is determined by Bessel’s functions, involving the vibrato 
rate and the percentage pitch variation occurring. 

QUALITY 

With regard to singing, the term “quality” takes on several aspects. 
In its strict scientific sense the term is used relative to the harmonic 
composition of a complex tone. However, with respect to the singing 
voice, it has assumed more general significance and is used with reference 
to the total impression created by sung tones. It includes not only har- 
monic distribution, but also the ability to vary it, maintenance of proper 
pitch and intensity, and the vibrato or tremolo movement of the tone. 
For the present we shall be concerned with the strict physical interpreta- 
tion and discuss it as a factor in singing. 
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The quality:of a phonated tone is, then, determined by the number, 
frequency and relative intensity of its components. That a singer has 
some control over this is evident since he can vary the “color” and change 
the vowel quality. Furthermore, it may be observed that quality and 
vowel quality both depend on the harmonic distribution. Only a few 
frequencies are necessary to determine a vowel although the other par- 
tials which are present must modify the impression created, i.e., impart 
such characteristics as “brilliance,” “shrillness,” etc. It may be possible 
to consider that frequencies outside the vowel bands determine vowel 
“timbre,” whereas variations in relative levels of the partials within the 
bands determine merely the vowel. However, this can be true only with- 
in unknown limits, and we are not at this time prepared to make such a 
division. Accordingly the term “vowel quality” will be employed for 
that general factor in singing dependent on the harmonic configuration 
and corresponding to the physical conception of quality. With this in 
mind we may proceed to a discussion of experimental results. 

Harmonic analyses were made with both the crystal analyzer-level 
recorder combination and the acoustic spectrometer. With the former the 
200 cycle band was used, giving adequate separation for pitches above and 
including middle-C (261.6 cycles per sec.). The use of the 20-cycle 
band is impractical because of the wide frequency spread introduced by 
vibrato, especially for the higher partials. A motor was used to drive 
the analyzer tuning control from 100 to 4600 cycles per second in ten 
seconds. A few readings have also been made from 4600 to 10,900 cycles, 
but the amount of power contained within this range is usually very 
small. The acoustic spectrometer observations extended from 50 to 3100 
cycles per second. Photographs were taken using a three-second ex- 
posure. Because of the influence of vibrato, and the contraction of the 
frequency range at the upper end (the instrument has a uniform pitch 
scale) which causes a crowding together of the partials, the spectrometer 
results serve mainly as qualitative indications. 

To lay the foundations for a thorough investigation of vowel quality 
observations were made on the vowel “ah” intoned in different manners. 
Fig. 11 is a plot of readings taken with the crystal analyzer for a baritone 
voice singing middle C. The partial number is plotted along the hori- 
zontal axis, and the relative intensity level in decibels along the vertical 
axis. In the figure continuous curves are drawn through the intensity 
levels of the various partials. The upper set shows the spectra for “dark,” 
“normal” and “white” intonations. When listened to, these are heard 
as “aw,” “ah,” and “ah” with a suggestion of a, respectively. It will be 
noticed that the dark quality is differentiated from the normal by a shift 
of energy to the lower partials in the region of the vowel determinants, 
whereas the reverse takes place with the white timbre. These shifts 
are a general occurrence and are, of course, directly traceable to the vowel 
characteristics. Variations in the relative intensity of the partials above 
the sixth (1570 cycles per second) are also apparent, but we are not yet 
ready to discuss their significance beyond stating that the brilliance of 
the tone must be affected. The lower set of curves are for dark nasal, 
normal and white nasal “ahs” on middle C, produced by the same singer 
using a purposely “shut off” technique. The so-called normal one differs 
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from the normal one produced with an “open” technique, and a differ- 
ence is audible. For the nasal tones there is present a relatively sharp 
peak in the determinant region. The appearance of such a peak, which 
does not always occur, seems to depend on the degree of nasality and 
the singing pitch. 

When different singers are asked to sing the same vowel, marked 
differences in vowel quality are frequently noticeable. The question 
arises: Are there any general trends in the harmonic distributions of 
phonated tones which would indicate whether or not the vowel quality 
would be considered pleasing, and whether or not a singer is using his 
voice properly? Our data has so far led to mainly negative conclusions. 
We present some typical data relative to these points. 

The acoustic spectrometer was at first used to perform harmonic 
analyses. The types of results obtained are shown in Fig. 12. The 
vowel sung in all cases is “ah” on middle C. The first three, a,, a, and a, 
are for a good baritone singing with dark, normal and white colors respec- 

‘tively. It will be noticed that, as the vowel is brightened, there is a 
shift of energy upward along the pitch scale. Specimens 4, c and d are 
‘for three baritones who sang well, fairly well, and poorly, respectively; 
and e and f are for two sopranos who sang well and poorly. The out- 
standing difference between the better and the bad singers is the lack 
of vibrato frequency spread which characterizes the poor voices. In 
regard to harmonic distribution, there is no pattern which may be selected 
as indicative of a good singer. For example, the good singer, 5, has a 
prominent partial in the vicinity of 2500 cycles per second which is not 
present in a,, a, and e. The fair singer c has an area of strong intensity 
in the vicinity of 2700 cycles, which is missing in the other voices. The 
poor singers, d and f, have prominent third and fourth partials, indicating 
a whitish quality, but the good singer, e, with a predominant fourth partial 
is whiter than either of these, and the fairly good singer, c, is the whitest 
of all the specimens. 

A more limited amount of data taken with the crystal analyzer is 
similar in import. Fig. 13 shows the analyses for normal and white 
“ahs” as produced by three baritones. Two of these used their voices 
well. Their curves are shown in dotted form. Except for the fact that 
the singer who produced his voice badly (solid line) gives a lower inten- | 
sity than the others, there is no consistently outstanding characteristic. 

In Fig. 14 are shown analyses of the voices of three women. The 
upper curve corresponds to the pitch G above middle C and the lower 
curve to the pitch G below high C. The former was produced in the 
lower register and the latter in the falsetto. Here again the two good 
voices are shown by dotted lines and the poorly produced voice by the 
solid line. It will be noticed that for G there is a very pronounced area 
of high intensity in the vicinity of the ninth partial (3528 cycles per 
second) for the poor singer. This voice, in the lower register, is of shrill, 
disagreeable character. The curves of the lower set are rather similar 
in contour, despite the fact that the solid curve is of a throaty, poorly 
produced voice, while the other two curves are of well produced voices. 
At this higher pitch, G’, the vowel quality is relatively pleasing. 
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Our harmonic analyses represent averages over a period of time, 
and as portrayed here, do not indicate the timbre variations occurring 
during the vibrato cycle. With the crystal analyzer the amount of time 
allowed for any one partial is of the order of one-half second, 1.e., long 
enough to include about three vibrato cycles. Curves obtained using the 
level recorder and the crystal analyzer serve to indicate a few db. change 
in level for any one partial in a vibrato cycle, but as yet we have made no 
attempt to determine the phase relations of these variations. 

Another requirement for good singing concerns the ability of the 
singer to hold a constant mean pitch as long as the tone is sustained. If 
the pitch varies, apart from the vibrato fluctuation, the quality is not 
pleasant. It is not improbable that good musical quality, from the acous- 
tical standpoint, lies primarily in accuracy of intonation and in proper 
vibrato variation, provided that the harmonic distribution is not abnormal. 

In discussing Fig. 8 we showed how an artist could have a certain 
measure of success with limited vocal equipment. While this statement 
was not intended to depreciate the vital importance of voice, it did in- 
dicate the equally great importance of artistry. While many phases of 
artistry are a matter of temperament and can, therefore, hardly be 
measured in scientific terms, certain other phases involve mechanical 
skill. 

Fig. 15 gives some illustrations of the use of the level recorder as an 
aid in studying a singer’s performance. 

One important factor in the interpretation of music lies in the 
singer's ability to start, or attack, a tone in the center of the pitch and to 
hold the tone constant at the desired intensity. When the tone is badly 
attacked, the singer starts under the pitch softly and slurs up, increasing 
the intensity as he raises pitch. 

Specimen e shows a level recorder tracing of a hesitant attack. Note 
that the intensity starts low and rises about ten db. It then almost im- 
mediately starts to drop and, just before the end, the intensity is down 
again about 7 db. This inability to attack and hold intensity suggests a 
singer of inferior artistic rating and also gives the impression of a weak 
voice, since the full intensity is not sustained. This singer could not 
interpret a song with a smooth legato. 

Specimen f shows an extremely vigorous, somewhat explosive attack. 
In this case the intensity of the tone, at the moment of attack, is about 
eight db. higher than the intensity at which it is sustained. Constant 
use of an ultra-vigorous attack is inartistic, but for certain dramatic effects 
this device may be employed artistically. Notice that this singer is able 
to maintain a constant intensity. Specimen d shows a well attacked and 
well sustained tone. 

Specimen a shows a musical phrase sung by a young man who is a 
good musician and who also uses his voice quite well. Notice that, ex- 
cept for the second tone G,#, and the E, which is intentionally swelled, 
each tone is struck at the desired intensity (or with a slightly too vigorous 
attack—as on the E) and maintained at a constant intensity. Notice the 
increase in the amplitude of the vibrato as he swells the E, and the rela- 
tive smoothness and almost ideal frequency of the vibrato throughout. 
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Notice also the vibrato run-down (see arrow) from Ct to Ay. An in- 
artistic or bad singer slurs from tone to tone and the vibrato disappears. 

Specimen 4 shows a well-sung phrase from Wagner’s Lohengrin. 
Each tone is struck squarely in the center. The high A is swelled and 
run down on the vibrato (see arrow). Notice that each tone rises to its 
proper intensity level, ie., the A is at higher intensity than are the E’s 
and both E’s are at about the same intensity level. In specimen a, this 
relative intensity level is not always correct, since the E is no louder 
than the Cf. A criticism of singer d lies in his vibrato which is somewhat 
too slow. 

Specimen c shows an inartistically sung phrase from Wagner's 
Tannhduser. The voice is soprano. Notice the lack of proper vibrato 
throughout and the presence of a fluctuation at tremolo frequency. 
Notice that the D’ at the end is about eight db below the C’ which is 
nearly as loud as the E’s. These deviations are not accountable for by 
vowel differences. There is a sag in intensity for each tone sung except 
the first. This indicates rendition which is poorly-balanced and lacks 
proper legato. Notice the absolute cessation of all movement of the 
voice as she slurs from G’ to B on the word “Halle,” and the failure to 
establish the tone D’ on the syllable “re” of the word “theure.” Notice 

a 39 

the three rolled “r’s. 

CONCLUSION 

The studies reported here represent a preliminary attempt to 
evaluate the mechanics of the singing voice. The continuation of such 
investigations we hope will lead eventually to norms of considerable 
practical value and shed new light on the voice mechanism and the 
manner in which it functions. 

We are now undertaking a series of measurements, similar to those 
outlined here, on some of the world’s great artists. Such tests were 
recently made on Giovanni Martinelli. His pitch-intensity curve showed 
a generally uniform increase of intensity with pitch, with the levels 
approximating those of the reference curve. The vibrato frequency was 
about 5.7 per second, the shape of the intensity variation being of a 
smooth rounded form, amplitude of 1 to 4 db. Individual tones were 
well attacked and well sustained. 
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THE VODER 

| By 
SDANLEY: SA. WATKENS 

Throughout this book the authors have stressed the neces- 
sity for basing all conclusions regarding the operation of the 
voice upon known scientific principles. In support of this an 
entire section of the book was devoted to an outline of the 
physical principles involved. 

The established knowledge of the nature of vocal processes 
has been largely the result of studies and experiments made 
with the object of improving the methods of handling speech 
in its transmission over the telephone and by radio and in re- 
cording and reproducing it. Examples of such studies are the 
vowel characteristics in Chapter XLII taken from investigations 
made in Bell Telephone Laboratories. 

Remarkable confirmation of the results of studies of this 
kind, and of the soundness. of the accumulated: knowledge of 
the nature of speech, is seen in an instrument known as the 
Voder that has been developed in Bell Telephone Laboratories 
as a by-product of researches to improve speech transmission. 
This machine, manually operated, actually constructs speech out 
of electrical elements of entirely non-human character by follow- 
ing the principles of operation of the human vocal organs. 

In the human mechanism, as explained in Chapters II, IV, 
and XLII, there are two processes, each employing the breath, 
by which speech sounds are produced. In one the breath acts 
directly, being forced out of the mouth and setting up local air 
disturbances in the cavities formed by the teeth, lips and tongue. 
By this process the sibilant consonants, the aspirates, and all 
the whispered sounds, are produced. In the second process 
the breath pressure acts in conjunction with the vibration of 
the vocal cords to produce the vowels and the other voiced 
sounds. 

The Voder hae two electrical energy. sources, each origi- 
nating in a vacuum tube, with which the two processes of the 
human mechanism are simulated. One of these sources will 
produce, through the medium of a loud speaker, a sound similar 
to what one would hear if he could listen to the vibrations of 
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the vocal cords without the sound passing through the throat 
and mouth and so being shaped into speech. This is a kind of 
musical buzz very rich in overtones. The other energy source 
originates a noise closely resembling the sound made by the 
breath when it is forced out of the open mouth. This is the 
basis for the breath consonants and whispers. 

Now, the vocal cord tone and the breath noise are , ed 
sounds made up of components having many different rates of 
vibration or frequencies.. A particular speech sound is produced 
by picking out from the many components those that have the 
frequencies characteristic of the speech sound in question. 

In the human mechanism this ‘selection is done by the 
resonances of the throat and.the mouth and their subdivisions. 
(see Chapters IV, XLI, and XLII.) . In the Voder the selection 
is done in a different manner but on the same basic principle. 
The energy from the souree—the vocal cord tone, or breath 
noise, as the case may be—is split up into parts by electrical 
filters, each of which will allow only a certain group of fre- 
quencies to pass. ‘There are ten filters so that the entire sound 
from the energy source is divided into ten bundles of sound, 
grouped according to rates of vibration. 

Each filter is brought into action by a finger key, the electric 
circuit being so arranged that as any one key is depressed the 
sound let through by that particular filter is heard. The more 
the key is depressed the louder is the sound. If all ten keys 
are depressed at one time the entire sound is heard. Depressing 
the keys one at a time we hear the ten parts of the sound in 
turn. The extreme left key lets out the components of lowest 
frequency, the next key a group of slightly higher frequencies, 
ang so on. © 

_ The one set of ten keys conttols either thé vocal cord tone 
or ‘the breath noise as desired, the change from one source to 
the other being made by a switch known as the wrist bar, under 
the operator’s left hand. When the hand is rested on the bar 
the vocal cord tone is fed to the keyboard and when the hand 
is raised off the bar the keyboard receives the breath noise. 

There are a few special keys to facilitate the formation 
of the stopped consonants such as “b”’, “‘d” and “k” and to 
assist in producing some very faint sounds such as “th” and “f”, 
but in general any speech sound is formed by combinations of 
the twenty components available through the operation of ten 
finger keys and two electrical energy sources. , 
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With this arrangement not only can any speech sound be 
produced but articulate conversation can be carried on. There 
would however still be one thing missing from a complete copy 
of the human vocal mechanism, namely the inflection or change 
of pitch that is brought about by stretching and relaxing the 
vocal cords. This has been provided for in the Voder by a 
pedal, worked by the right foot, that varies the pitch of the 
vocal cord tone. With this important addition the mechanism 
is complete and it is possible for a skilled operator to produce 
speech that is intelligible and surprisingly natural. 

There is a characteristic quality to the speech of a Voder 
that has been referred to as an “electrical accent”. This is a 
function of the electrical anatomy of the machine and a different 
quality of voice could be obtained by changing the distribution 
of the electrical filters. This characteristic quality is analogous 
to that personal quality in the voice of a human being that en- 
ables us to recognize his voice over the telephone. 

The operation of the Voder is no simple matter. There 
are about sixty different sounds to be learned, single sounds em- 
ploying from one to five finger keys. Not only must the operator 
select the particular combination of keys for each sound, but 
he must also be able to control his finger action, both as to 
speed and amount of motion, introduce the up and down move- 
ments of the wrist bar at precisely the right instants, give the 
appropriate inflection to each syllable with the foot pedal, and 
do all these things with correct timing. It takes an operator, 
assuming some natural talent, several months to be able to ma- 
nipulate the machine so as to produce intelligible speech, but 
it must be remembered that he is doing with his hands what 
once took him years to learn to do with the organs specially 
adapted for the purpose. 

Although the Voder represents the first successful synthe- 
sizing of speech it is by no means the first attempt. Scientists 
have been trying to produce synthetic speech by mechanical and 
electrical means for over a hundred and fifty years, not to 
mention the attempts made in a less scientific manner over a 
period of centuries. 7 
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