University of the Pacific

Scholarly Commons

University of the Pacific Theses and

Dissertations Graduate School

1948

An investigation into the histories of theories and treatment of
vocal registers in training the singing and speaking voice in
relation to the recently published theories of Douglas Stanley

Edward Burger Lyon
University of the Pacific

Follow this and additional works at: https://scholarlycommons.pacific.edu/uop_etds

b Part of the Music Commons, Social and Behavioral Sciences Commons, and the Speech and Hearing

Science Commons

Recommended Citation

Lyon, Edward Burger. (1948). An investigation into the histories of theories and treatment of vocal
registers in training the singing and speaking voice in relation to the recently published theories of
Douglas Stanley. University of the Pacific, Thesis. https://scholarlycommons.pacific.edu/uop_etds/1065

This Thesis is brought to you for free and open access by the Graduate School at Scholarly Commons. It has been
accepted for inclusion in University of the Pacific Theses and Dissertations by an authorized administrator of
Scholarly Commons. For more information, please contact mgibney@pacific.edu.


https://scholarlycommons.pacific.edu/
https://scholarlycommons.pacific.edu/uop_etds
https://scholarlycommons.pacific.edu/uop_etds
https://scholarlycommons.pacific.edu/graduate-school
https://scholarlycommons.pacific.edu/uop_etds?utm_source=scholarlycommons.pacific.edu%2Fuop_etds%2F1065&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/518?utm_source=scholarlycommons.pacific.edu%2Fuop_etds%2F1065&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/316?utm_source=scholarlycommons.pacific.edu%2Fuop_etds%2F1065&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1033?utm_source=scholarlycommons.pacific.edu%2Fuop_etds%2F1065&utm_medium=PDF&utm_campaign=PDFCoverPages
http://network.bepress.com/hgg/discipline/1033?utm_source=scholarlycommons.pacific.edu%2Fuop_etds%2F1065&utm_medium=PDF&utm_campaign=PDFCoverPages
https://scholarlycommons.pacific.edu/uop_etds/1065?utm_source=scholarlycommons.pacific.edu%2Fuop_etds%2F1065&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:mgibney@pacific.edu

AN
INVESTIGATION
INTO THE
HISTORY OF THEORIES
AND
TREATMENT OF VOCAL REGISTERS
IN
TRAINING THE SINGING AND SPEAKING VOICE
I
RELATION TO THE RECENTLY PUBLISHED THEORIES
or
DOUGLAS STANLEY

By
Edward B, Lyon

Stockton

1948



A Theasis
Submitted to the Departument of Speech
College of the Pacific

In partiel fulfillment
of the

Requirements for the

Degree of Master of Arts

e

g )

APPROVED / L7 /1 Chairman of the Thesis Committee

DEPOSITED IW THE COLLEGE LIBRARY:

DATED : Librarian



Chapter

I
IL,
I1T,

v,

CONTENTS

Page

IntrOdlthionoooooooaooooooo..l

Stanley's Theory of Vocal Registration o o« o o 9

Historical Consideration of Register Theories

The

in Relation to Stanley's Theorye. « « ¢« o 24
The 01d Itallan HMasters « o« ¢« s ¢ o s s « 24
The School of Transition o« s ¢ « o « o« o 34
Present Cenbuly o« o« o ¢ « & s o o o o o o« 89
The Falsebtto ¢ « ¢« ¢ o ¢ ¢ ¢« ¢ ¢ ¢ o o o 160
Registers and Resonance + ¢ « o & ¢ ¢ o o177
The Lower Reglister « « « ¢« o ¢ ¢ ¢« &« » « 183
The No Register SchoOl 4+ « ¢ ¢ o ¢« o & « 185
The Speech Men « ¢« « « ¢« o ¢ ¢ s ¢ s« o » 1688
A Bizarre Theory « « « ¢« o« « « s o s « s 200

Bell Telcphone Laboratories Rapld
Motion Plotures « « « ¢« ¢« » ¢ s » « 201

The Stanley SchoOl ¢ o o ¢ s ¢ o ¢ o ¢ ¢ 211

COnoIuBLlONE o v &« » 2 % 2 « # X & % & 5 & o B

Bibliogr&phye...eo..a.a....egi’)’)

APPBHRIX I ¢ & ¢ w & o % % & 4 % & % % ¥ o = P

Appendix IT , « o » 5 wo% ¥ W@ a4.od 4 e B&S

Wilcox's Lxerclse for Indueing Activiby
in and Training of the lMechanism

Apﬂendix JTE & & @ s & o6 ow e 201

Stanley's Thyrojd Maninu]atJon



CHAPIER I
INTRODUCTION

A, OScope of the Investigation

To place limits on an investigation into the pro=
blems of voice production is not desirable but necessary.
For, in conslderation of its probable interrelationship
with many vocal matters, it is perhaps dangerous to iso-
late for study a single problem in voice production.
Basleally logical would geem to be a division between
the problems of tone production and diction., Yet, sevs
eral writers insist there is much interdependence bhetween
these two, Consldered in the seme light other divisions
in the field of wvoice production are made with even less
justification, It is d@ifficult to consider the subject
ol laryngeal tone without reference to resonance, ITor
muscles governing resonance may affect, also, the behavior
of the lerynx in phonationt and, since the actlon of the
resonator may be limlted by what 1s generated at the glot-
tlg, the activity of the laryngesl muscles may be a factor

in resonanoe.2 Regonating cavitles may determine within

b yilmer T, Bartholomew, "A Survey of Recent Voice
Research,™ Music Teachers Natlonal Agsociation
Volume of Proceedings for 1937, 123,

2

Ge Oscar Russell, Speech and Volice, 1931, 55,




limits what the glottal lips do, just as the length of
tubing in a brass ingtrument is a determining factor in
the vibration speed of the lips. These and other inter-
relationships exist, Therefore, to limit the scope of
a study dealing with volice 1s not in itself desirable,

Yet there must be limits., The whole problem of
voice is an exceedingly complex one making a total con-
sideration impossible in a brief study, 4 total study
must include acoustics with its many complex physical
problems, Physiological problems abound, They involve
relationship of bones and cartileges to muscles, how
muscles functlon, neurologlcel activation of muscles
and glandulaxr influencas.l Finally there exist many
varietics of ingtructional technique designed to ime
prove the vocal organ or its management, All of these
things cannot be considered when time and space are
Limited,

The question? then, is not."Should such & study im-
pose limits upon itself?" Rather it is "How shall the
boundaries be set?" On the part of the investigatow,
two considerations might well Influence hisg choice of a
gpecific area in the field of vocal research: (1) Is
there a point upon which there exists confuslon or, at

1 Judson and Veaver go so far as to devote a long chapw
ter to embryology. Voice Sclence, 1942,




least doubt, in the mind of the investigator? (2) Is
the elearing up of this point of doubt or confusion
sufficiently important to the investigator to justify
his spending a year trying to solve the problem? In
this case the writer has somewhat inadvertently ventured
into a reading acquaintance gith the theorles of Douglas
Stanley.l These theories are in conflict with his past
beliefs and prectices, It is cleimed that the practle
cal application of these theories ean improve and hage
ten the development of the vocal organ, If the alleged
sdvantages are actual, the weiter should adopt them,
A unique treatment of wvocal registers seems to be the
chief cornerstone of Dr, Stanley's system and theorles,
The limitations of this study are derived, then,
from doubt existing in the mind gf the writer concerning
Stanley's theories, chief of which 1s his registration
theory. So registers will be considered independently
of other phases of the sclence of voice, except where
other considerations obviously welgh so heavily that they

must greatly influence the subject at hand,

B. Basic Heeds for Such a Study Objectively Considered
It has already been suggested that the practlces
1 Douglas Stenley, M.8., Mus., D., Fellow of the American

Associstion for the Advancement of Sciencej IFellow of
the Acoustical Society of America .



derlved from Stanley's vocal registration theory cone
gbtitute a radical departure from those formerly conside
ered safe. Many would counsider such practices rulnous
to the vocal instrument, Yor exemple, one conbroversial
issue involves the carrying up of the lower register,

Mackenzie in his The Hygiene of the Voeal Organs, p. 114

says:

One can see with the laryngoscope the excesslve
congestion induced by carrying a register beyond a
certain point, and the almost instant return which
ocecurs when the register is changed, Competent
authorities alfflirm that the example of Dupey, the
French singer so famour for his high chest tones,
had a pernicilous effect on other tenors who
attempted to » «» « iImitate him , ,

Therefore, one indulges in the use of a method at some
peril, On the other hand, use of bthe theory in practice
hag become increasingly widespread, thereby aflfecting
for good or for ill an inereasing number of voices,
The writer has contacted personally or by letter several
individuals who Indorse in full or in part Stanley's
1

registration theory.” Three have authored either books
or articles expressing thelr version of the theory, The
present writer Lirst encountered 1t not from Stanley bub
&

John C, Wilcox, Colorado College,

BEdwin Hopking, stage director, New York,

Crystal Waters, vocal teacher, New York,

Jogeph J, XKlein, vocal teacher, Los Angeles,

Ray C, Crittenden, vocal consultant, Los Angeles,
Ralph J, Peterson, ILog Angeles City College .
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from John C, Wilcox's writings. Abtending Mr, Wilcox's
vocal olinic at Colorado College in the summer ol 1946
were about Torty persons from many sections of the
United States, the majority of whom have probably been
using such procedures in voice instruction, At a "bull
sesslion ﬁeeting" during the process of this celinic,
attended by several oif the participsnts including the
writer, Dr, Ray Crittenden, eminent vocal diagnosticlan
and teacher from Los Angeles, stated that ninety percent
of the Sherwin Willlams Metropolitan Opera Audition wine
ners had "been exposed" to the "zeparation oi the regise
ters” in training. This statement by Dr. Crittenden can-
not be considered as scientifically valid since no oppore=
tunity has avalled 1tselfl for checklng the statement,
However, further investigation oif this matter might
prove interegting and of value, In any case, there can
be 1ittle doubt that Stanley's procedurves or modifications
of the seme have become quite widely used, Thercfore,
counsidering thig factor and the smount of opposition the
procedures already have encountered and are lLikely to en-
counter in the Tuture, their investigetion certainly is
net out of order,

Another nced forisuch a study derives from a very
different consideration, As it will become clear through

the reading of this menuscint, Stanley's theory may
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suggest o very different approach to the treatment of the
speaking volce,

" + s & Lones which are too low pliched to be ¢f

any value in the singlng volse, carryy beaubtifully

in the speosking volee & & »

"Tt is ouite evident, then, that in the traine
ing of the speaking voles, the 3avelogm@nt of the
low tones takes on an importsnce which 1t does not
geaaaﬁﬁ to nearly the sane ﬂmgraf, in the traine

ng of the ginging voleo + + o "

A pafe and gens evaluation of a new theowy cannot be
made until it 1= reasonably clear juat how it 4dlffers
from oy how it compares wlth theorles of the past ox
those now prevalent, If we accept the new theory, how
mich of the old are we relecting and how mich are we rew
taining? If we sccept Btanley's regleter doctrines, what
views concerning reglsters must now be rejected? How
muat practicel instruoction be changed? Whereln the new
theory is found to be at odds with the old, the old is
also up for investipgatlion, We must know what a2boul regs
isters we are to rejeot 1f we accept Btenley's thoories.
Part of the test of his theory depends on whether or not
this rejection should be made, Consequently, 1t is neces-
sary to place under conslderation other theories, past

and present,

Ce Method of Conducting This Study
It is the present opinion of the writer thet there

. Seience of Volce, 199.
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would be much gained 1f Stanley's theory were to be made
the subject of actual experiment. This experiment should
be made through the use of the essential practices derived
from the theory on a number of volces over a given perilod
of time, However, it is first necessary to determine
exactly what should be presented to each group.s A pPreé-
liminary study is, therefore, in order to carefully deterw
mine what these things should be, Elements derived from
this preliminary study constitute the materlial of this
thesis,

Here is a brief indication of the steps to be follow-
ed in the recording of the material to be included in
this paper:

I. A re-gtatement of the aim of this study,.

IT. To achieve a clear conception of the theory
for appraisal, Stanley's theory of vocal
reglsters should recelve accurabe recording.

IIT. Next a history of opinion on vocal regis-
tration will be checked to discover simi.
larities and differences between other
theories and those of Stanley.l

IV. Conclugsions drawn from the study.

3 :

In the discussion of past and present reglster theories
greater attention will be given to those writers who
seemingly have derlived their theories from some actual
seilentific Investigation, Tor example, S8ir Morrell |
Mackenzle's laryngoscope studies demand more of our
attention than do those of some of his contemporaries
since his study was extensive, involving a large number
of subjects. Many of his contemporaries confined their

larynzoscopy to a small number of subjects or largely
to auto=laryngzoscopy.
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Ve An appraisal of the primary matters with relatlon
to Stanley's register theory that need further
clarification including sugpestions as to the
mebhods by which this may best be accomplished,

De Aim of the Investigation

It is our aim to discover in the light of historical
and contemporery theories about registers if Stanley's
views on the matter are possibly justified and what addi-
tional steps should be taken to discover whether or not

they should be accepted or rejected,



CHAPIER IX
STANLEY'Y THEORY 0¥ VOCAL REGISTRATION

Stanley deflnes the physical action prevalent in the
formation of a vocal register as "A cowovdination of laryn-
geal muscles in which one or the other of the tensor
groups predominates.“l He elsewhere notes, "Reglstration
derotes the arrangement or co~ordination of the musecles of
the larynx which stretch the vocal cords and hold them in
tension againgt the pressure of the breath,"s Up to this
point Stanley's concept does not greatly differ from that
of others except that he 1s more specific, suggesting
that fairly definite muscles perform the job of tensing
or gtretching in the different reglaters,

Stanley revognizes two registers: lower and falsete
t0.9 These two registers are present, though not neceg-
sarily healthily active, in every voice regardless of sex
or type of volce in a given sex, a point on which disagree-
ment beging to be evident, The man's falsetto is commonly
4 Stanley, Sclence of Voice, 60,

€ gtanley, Your Voice, 15,

9 In Science of Voice Stanley uses the term "upper" rather

more consistently than "falsetto," though there onn be
1little doubt but thet his meaninn 1s "falseltto," Nlse=

where he uses consistently the term "falsetto." However,
in Your Voice, 17, he states, "A scientifically prefer-
able term Von1a be tarytenoid register,' because the
tension on the vocsl cords is held, as the tone is el le
ed in this register (through its intensity ranse)
against the pressure of the breath by means of adﬁltion-
al tension on the arytenoid muscles,”
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recognized and needs little further explanation at this
point. However, some will experience difficulty in under-
standing what Stanley means b& the woman's falsetto, Per~
hape the best we can do here by way of explanation is to
guggest that a woman's falsetto is similar in some rese
pects to what are often termed "head tones" 1n & woman's
voice.l In any case it is a light tone perhaps resembling
the tones of the flute. The very high acrobatles of the
coloratura Stanley would accept as largely pure falsetto.z
Stanley malintains that there are no essential anatomical

dlfferences between the vocal mechanisms of the two sexes

l'This is a Judgment based on the writer's own hearing end
the testified experience of others end, thevefore, sub-
Ject to error. There seems to be in all female voices
he has tested a kind of light quality of tone, often
weak and shaky, no wmatter how heavy and low the volce
may seem, that will cuite easily strike pitches of high
C or above, Often this quality of tone seems quite dife
ferent from the voice habltually used in phonation,
seenming almost comparable to the difference usually obe
gserved- between a man's regular voice and his falsetto,
Two female voices that have come to the writer's attention
have at times been able to touch C above high C, One of
these was eble to do this with practically no vocal
training. Even among the vocal bteaching profession
such range 1ls considered unusual. However, it may be
that it 1s far more common than originally thought,
When some considerable effort 1s made, the wrlter's bass
volece, in falsetto, will reach ¥ above the high C
usually considered guite a feal for most tenors using
thelr regular masculine voices,

"Very light coloratura sopranos may use this adjusitment
in its more or less pure form," Your Voice, 9%
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except in size, Therefore, he reasons that the same phe-
nomena should prevall in both, with this exception that
the general piteh of a woman's volce will average about
an octave higher than the man'sol
Now we pass on to the paft of the theory that seems
unigue, "The registration action is primarily the mechw
anism for regulsting the intensity of the tone when the
technie is correct."® In other words if the singer is
using his voice well, the two registers will exhibit them-
gelves and alternate with each other more due to variation
in intensity then due to wvariation in pitch.z Let us say
that either register can be used at almost any piteh de-
pending on whether the pilteh is sung loudly or goftly.
Ve are, ol course, not to assume that the two registers
bear no relationship to pitch. For st low pltches

it is more Aifficult to activate the falsetto and sasier

to bring the lower register into play. AL -high

It might appear that Stanley has gltered somewhat his
view on this matter in hls latest publication, Your
Volce. He now scems to suggest different methods of
dealing with the falsetto in men and women, Your
Voice, 103,

Your Voice, 15,

v "By lower register or falsetto action I mean the rate of
change in tension on the group of muscles which charac-
terizes the register, and not the actual tension on the
nmuscles," Stanley and Maxfield, The Voice: Its Pro-

duction and Heproducbion, 57,
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pitches it is more difficult to bring the lower register
into predominance, In other words, to activate the fale-
setto at low piﬁches the intensity must be very light,
indeed, To activate the lower register at high pitches,
intensity must be great.

Wheén singing in either of these pegisters to the
greatest possible exclusion of the other, another phenome
ena is to be noted. When one is singing the lowest pit-
ches possible in a gilven register, intensity must of
necessity be less than 1t would be at higher pitches in
the same register, Hspeclally is this true of the falsebto
which at 1ts lowest pitches in little more than a whisper.
It should not be conecluded, of course, that it is possible
to use one reglster to the complete excluslon of the other
as far as the muscular mechanism is concerned.l

Now let us observe some of the alleged characterige
tlecs of the two registers.l "The falsetto register 1s
responsible, in a lerpge measure, for the range guality and
goft effects of the voice."g "This register has definite
Limitations of power and will either crack or 'mix' if
pushed beyond a certain point of intensity., In its une

coordinated form the female falsetto is of more or less

See Appendix I

a
Your Voice, 1be
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pleasing quality.l On the other hand: Y“The lower regs
ister gives strength, power and health to the vocal ape
paratus,"g "The lower register 18 characterized by a
far greater Intensity at any glven piteh than is the fal=-
settos The quality of thils register when uncoordinated
is generally crude, The intenslty can be increased to
the maximum loudness for the gilven voeal orgens without
the volce cracking."5

Stanley deseribes & third type of voeal production
which he characterizes as "mixed registration.” YMixed
registf&tion," regarﬂléés of ite type, constitutes & voe
cal fﬂult.4 In "mixed reéistration" a faulty relation=~
ship or coordinatlon prevails among those laryngeal muscles
which govern vniteh changes.s There are several possible
ways that the piteh of a violin string mey be changed:
(1) changing the length of its vibrating part, (2) meking

1Stanley and Maxfield, The Voice:

Its Production and
- Reproduction, 53

o

“Your Voice, 18

SStanley and Maxfield, 54,
4
Your Voice, 93

=

“hree sets of muscles are involved here: the cricoe-
thyroid group, the arytenoid group, and the thyro-ary-
tenoidia., The former two function in great part to
gtretech the vocal ligements, while the latter has a
gshortening action and is, therefore, antagonistiec to
the stretehing musocles,
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it tighter or looser, (3) ohanging its welght. It 1s pros«
bable that those game elterations can be made with relation
o the wvibrating portions of the voceal ligaments, Since
there are three ways to change pitech, 1t is highly pro-
bable that the same pltech may be achieved in more than one
way, However, in Stanley;s mind there would be one correct
ad justment for a given pltch and Intensity. To deviste
from this coordinatlion would constitute "mixed reglstras
tion." Stanley thinks that the longest cord possible for

& given pitch or intensity 1s probably the correct 0N,
Faulty production or "mixed registration® prevaills when
piteh must be changed largely through the action of the
thyro-arytenoids, This hapﬁéﬂm when there is weakness In
elther the arytenoid or crlico~thyroid group of stretching
mugcles ar 1a both,

"There are two forme of mixed registration: mixed
falsetto and mired lower‘raéister."l In the "mixed Fale
setto" a faulity balance of tenslons prevails between the
arybenoid and crico-thyroid muscles, there being an exe
cess of tension at the arytenold end of the vocal ligae-
msnts.z Then as intensity 1s increaséd, the necessiry add-

ed tension of the stretching muscles proceeds from both

1 vour Voice, 93

» Stanley and Mexfield, 6%
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endsg of the voosl ligaments go that the eorrect coordin-
ation never prevails, In "mixed register" a similar con=
dition prevails except that the excess of tension prevale
ent on the attack is at the opposite end of the cords,
"When the singer attacks the tone," say Stanley and Maxe
fileld on page 68, "there 1s an excess of tension on the
crico~thyroid muscles, As intensity 1s increased, both
gsets of muscles take up the tension uniformly and simule-
taneously as in the case of the mixed falsetto,”

Now the audltory characterisgtics of "mixed registra-
tion" should be considered, One charvscteristic commonly
noted will be slurring. Such slurring may be noted either
or both at the attack on an initial tone or during the
transition from pitch to pitch within e phrase, Slurring
may be considered both a cause and a result of mixed
registration.” Stanley thinks a purely registered tone
difficult or impossible where slurring is indulged in
to any marked degree, A symptom closely related to slure
ing ls Taulty pltch adjustment.l Slurring in itself
is a faulty pitch adjustment prevalent through at least
a portlon of & btone's duration. Accurate pitch ad-
justment is extremely difficult under mixed register

conditvions.

1 Stenley considers sccurate intonation an element ine
herent in good quality., "Pleasing cuality depends
primarily upon accurate intonation." Your Voice, 12,
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Let us consider mixed registration in the male
voioe.l "The type of mixture engendered can usually be
designatved as *mixed falsetto.'m® The intesnity of the
whole voice may be relatively low, lacking adeguate lower
register support. The power pitches of the range will be
weak and probably curtailed in range., "Any definite doe
gree of mixed registration eliminates the lowest tones
and renders the lowest tones which can be sung weal: and
inane.“s A Tairly rapid intensity augmentatlon may take
place as the scale 1s ascended t1ll the highest tones
that can be reached may be relatively loud., However, the
loud tones may contain a high degree of "whiteness" o
even nasael shrillness, Quality is apparently much better
at low than at high intensities, The male nixed falsetto
gincer seldom holds any tone at a constant intensity.

Its thin quality accentuates the higher harmonies making
the tone sound higher than it really is. Because the tone
sounds better at low intensities he is likély to sing
everybhing in this manner, even when the musiec calls fTor
tones of high intensity. Stanley sums up nixed register
male singing as follows:

Thus, mixed registration in men's volces is character-

ized by throatiness, 'whiteness,' shrillness, nasallty,

T"Absolute mixed-register sinsing is not quite the same
for both sexes. In the case of a man it is based upon
soft rather than loud singing." Your Voice, 202,

Your Voice, 20Z.

S Ibid., 202
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gereamed high, loud tones, lack of low tones and an

effeminate quality., Practically every tenor of btoday

employs some degrec of mixed registration, as do many

of the baritones ~- the basses are apt to be less

mixed," 1

Whereas mixed reglstration in the male volce is more
likely to be mixed falsetto singing, highly pronounced
mixed registration in the woman's voice is likely to be
of a mixed lower register type. Since the mixture is due
primerily to lack of falsetlto development and to excessgive
development of the lower register component where the fal-
sebto should be prominent, the intensity of this voice
may be falrly high. However, this intensity tends to bhe
noise rather than a powerful vibrant tone, .Faults 1like
poor intonstlon, weak lower tones, thickness, or white-
nege may be observed, The high tones will probably be
white and shrill, Changes in intensity and scooping are
likely. In women's voices one register singing is pose
gible to a certain depgree provided the falsetto only is
used and at low intensity. "After a few years, however,
mixturez is bound to occur.5 Good quality depends pri-
marily upon pure, properly«balanced registration and
pharyngeal resonance adjustment, but it depends upon pure

reglstration more than upon any other single factor,

1
Your Volce, 205
? Mixed falsetto .

e e i sass s
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Mixed register singing is always very throaty and of most
unpleasant guality., Mixed registration is the most perw
nicious of all technical faults!"l

How does Stanley propose to deal with the registers
in voice training? "Without the proper working out of
the problem of regilstration, any radical or permanent
improvement 1n a pupil's voice is out of the queation."z

In the training process the laryngeal muscles nmust
be as completely exercised as possible, Since in the loww
er register crico-thyroid action is dominant and the arye
tenoid group In the falsebto, use of these apparent reg-
isters should tend to activate, resPeotifoly, these sepaw
rate muscle groups, Proper training demands, first, that
thege two remisters be isolated and purified, Purifica-
tion demands abdve all that "mixed reéistr&tion" be come
pletely eliminated.

"In the process of training the voice, the only pogw
sible method of strengthening the muscles of the larynx
is to isolate the coordinations which determine the regis-
ters, and in this way, to work on the muscles which pre-
dominate for each reglster separately, paylug speoiai atw
tention to those of whichever reglster ls the weaker."

Fallure to isolate these registers would mean that the

1

Your Voice, 205,
‘) .
© Ibid., 91,
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two musele groups mentioned would never be completely
uged and subgequently never attain sufficient vitality to
properly control the vocal cords., Likewise, such a falle
ure would meen that these mugcles would never have suffi-
cient strength to wresgist the pull of the thyro~arytenoidia
under which circumstance mixed registration would prevail.
It would mean, further, that with chanzes in pitch or ine-
tenslty the necessary independent movement with relation
to the two end pulls would be lacking; and, therefore,
the proper stringing with relation to the pitch and ine
tensity would seldom, if ever, be attained,

Isolation of bthe registers is usually accomplished
at rather extreme pitches,1 The falsebtto in its pure
2

form is often found at high C or even ahove, The lower

register in 1ts pure form 1s best isolated near the bote

b
tom of the singer's range. Wileox finds it in most cases

around A below middle c,4 {an octave lower for men's vo‘i.ces.5

- In his latest publication, Your Voice, Stanley seems to

have modified this position somewhat, Certain manipula-
tions he thinks usually obviate the necesslty of the use
of extreme pitches,

In the female voilce and perhaps in some cases in the male
voice.,

The lower register of a woman starts, or is Tirst dise
covered, as a crude, loud, rather unplessant sound such
as 1s used by 'coon shouters,'" OStanley and Mexfield, ©3

~

dohn C, Wilcox, The Living Voice, 19,

John C, Wilcox's exercises for establishing the pure
reglisters are listed in the appendix,
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The next step is the developing of the registers,
The lower reglister is developed by carrying 1t upward
gradvally till it cen cover the greater part of the vocal
range, This can probably be done only a step at a time
with most voices, "The process which may appear storite
ling to many vocal students is the carrying up of the low-
er register., The muscles which govern this adjustment
have never been used for the higher tones, and, therefore,
this process will, et first, be & difficult and unconfore

table one,"l

Vigorous exercise, however, gradually ine
creases the range of the register till it may cover neare
ly the whole of the vocal range, This register may have

somewhat erude sound in its uncoordinated form., Under
proper resonance conditions, however, it may be rendered
more pleasing. Ite intensity should increase with a rise
in piteh.2 It ls the activetinzg and developlng of this
lower reglster or crico~thyroid adjustment which gives
body, power, and health to the voice,

According to Stanley's earlier view this register is

to be carried to rather extreme pitches, "Ihe lower rege

ister may, at first, go approximately only to about F on

: Sclence of Voice, 66,
-8

Recall that Stenley's theory states that the registers
change due to intensity more than due to plitech, There-
fore, in order to maintain the lower rvegister at higher
pitches, intensity must be inoreased. Only &t near max-
dmum intensity can the lower register be maintained
toward the top of the vooal range,
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the bottom space of the treble clef; after a 1little while
it will reach B, then to D, then to I on the top line and
it will ultimately extend over practiceally the entire
range of the voice.“l

It may be that this technic of carrying up the lower
register bto higher and higher pitches with mounting ine
tensity is original wiﬁh Stanley, at least with women's
volces, However, the condemnations of such practice
would tend to indlcate that it has been done and taught,
fany writers have warﬁed sgainst such a practice ag this,.
Thelr warnings have often been based largely on the theory
of vocal vegistration held, With one or two exceptions of
a bacit nature whare'exceptions geened to exist iﬁ PTiCe
tice in the case of women's volices, carrylng lower rege
ister beyond its "natural linits" was to be done at great
verils Usually rather definite limitls were placed on the
lower register say I above middle Cs However, 1t was
often considered unsafe to caryy it beyond D above middle
Cs Consegquently, a éoprano would seldom use it, OBome
thought it did not even exlst ln the lyric soprano volice,
Many admitted its existence but have condenned it 118,
In short, the practice advocated by Stanley would still
be considered very doubtful practice by most vocal TLeache
ers, a practice absolutely ruinous to women's volces,

Selence of Voice, 66,

- [
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- Simultaneously with the development of the lower rege
ister the falsetto should be developed., "lhe development
of the upper register is accomplished by obtaining the
purest and least thickened tone posslble and taking it up
Avary high."l Some modlfication of this view is evident

in Your Voice, 165:

Because the lower register controls the falsetto one
octave higher, the singer who cannot use the lower
register above middle G should never sing above the
G, one octave higher, in performance,
WWhen she can use the A in the lower reglster, she can
sing the high A in the falsetto, etec, This rule
should be gtrictly adhered to or the voice will ine
evitably suffer,
This applies to women'!s voices,
It may seem very strange to tell the beginner to
sing tones above high C, but such tones are quite
ensily phonated whe? the proper resonance conditions
are complied with, :
Exerciging the falsetto at high pitches with high intensi-
ties gives strength to the arytenoid muscles, Falsetto
tension is so developed because such 1s & necessary con-
comitant ofythe extended lower register., The arytenoid
museles must be strong enough to hold their stringing
against the pull of the heavier crico~thyroids. But a
dovnward exercising procedure for the falsetto is also in
order to develop arytenoid tension in the middle of the
voice, When the two registers have been isoleted, the

uppef must be brought down and developed without thicke

selence of Voice, 65.
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ening « o o nl 2 1y its exercise the intensity rise prine-

ciple is present in falsetto and should be adhered to as
with the lower register, In the lower portions of the
falsetto eare should be used not Lo push it or streining
will result, This will be true till it has galined sufw
ficient strength to permit it to coordinate with the lowe
er register on a orescendo.5

In the process of isolabing end developing the rege-
isters the fault of "mixed registration” lg being elimine
ated, The improper coordination common to "mixed regige
bration” are naturslly sbsent with the establishment of
coordinations which activate the pure falgetto or the pure

lower registern4

Sgience of Voice, 66,

Wilecox, Crittenden and others make a greater point of a
downward extension of the falsetto than does Stanley,

el

"In its pure form the falsetto 1s very light in the mide
dle of the range and increases rapidly in power as the
geale is ascended, This reglister has definite limitae
tlong of power and will crack or '"mix' if pushed beyond
a certain point of intensity., In 1ts uncoordinated form
the female falsetto is of more or less pleasing quallbty."
Stanley and Maxfield, 53,

Stanley's manipulation for eliminating "muscular mixed
reglstration” is explained in appendix ITII,



CHAPTER III
HISTORICAIL CONSIDERATION OF REGISTER THEORIES
IN RELATION TO STANLEY'S THEORY
A. The 014 Itelian Massters

Since a voice could not then be recorded and pree-
gerved ag an erbist's picture, no living person has ace
tually witnessed the result of the old masters® teaching,
Yet the age 1600=1775 is revered by meny as the Ypolden
age of song,." It ig difficult to say whether or not this
reverence is justified, The voeal music of the perlod
indicates that the singers must have possessed consider
able vocal skill for it abounds in trills, cadenzas, and
other decorative embellishments, It is probably safe to
assume that there were many competent performers. Periods
of study were lengthy, five or six gears O More, otudy
probably began at an earlier age than is now common, Howe
ever, it may also be possible thet perhaps this age of
singers has, due to legend and tradition, been gomewhab
over-rated, Many present day instructors like to claim
the old masters as authority for thelr own systems, ©Some
like to point to the old masters as evidence that sclen=
tific matters have 1llttle bearing on the vocal art. The
old masters, they tell us, knew nothing of these things;
therefore, such knowledge is unnecessary or even harme

ful.
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When present day scientific knowledge is the scale
of comparison, it is obviously true that the old masters
knew 1little about thelr physiology and acoustics. However,
it does not fTollow that they were not interested in such
things, It is doubtful that they held sclentific matters
in such disdain or were guite asg ignorant of physiologi-
cal matters as some modern voice teachers like to infer,
Two sources would tend to Indicate thst the opposite 1s
true: Mancini, one of our few original sources on the
old masters, and Kolfer, HMancini's description of cer-
tain of the orgems of phonation surely indicates, at
least a lively interest in the physiology and functione
ing of the vocal mechenism., He theorizes that the strength
of the voice depends on the quantity of air velocity
which is compressed from the lungs: "“thus the wider the
chest the larger the aspra anteries and the larynx," Man-
¢ini states that it is the opinion of the physiologists
that the lungs, however, are not the real orgens that form
the wvolce in the throat: "The alr from the lungs acta
upen the larynx in singing, just as 1% acts upon the head
of the Tlute that 1s leaned to the lips for playing,”
Instead of the lungs which furnish only the material, the
air, beilng the actual orgens of volce, these volce formers
ares the larynx, glottis, palative arch, hard palate,
and lips., "These orgmans are the means by which the voice

is given its diverse modulations so that the better organ-



ized they are, the more perfect, strong and clear the
volce will be." Among these it is the musecles of the lar-
yinx that carry the greatest burden, They contract stronge
ly in the higher tones and relax in the lower tones,

Since Imperfect organs are incurable and contributory to
imperfect singing, on testing a new pupil prospect, bthe
teacher should carefully determine whether:

1. the eplglottis is Tree

2. there ls herdening of the thyroid glands
(zoitre)

3 bthe action of the laryngeal muscles is
impeded by the somissilar glands or from
hardening of the amigdoles

4o there 1ls any disorder of the uvula or
arch of the palate

5. there 1s tooth irregulerity

6, the nose is too flat or too long

IT tonsils are to be removed, thinks Mancini, this must be
accomplished in youth to prove succesaful, The candlidate
ghould have a noble, sweet, and pleasing fece; otherwise,
he will have to have great talent.l
Brovn and Benke quote Kofler on the sclentific atti-

tude of the old masters:

Y Mancini, Practicsl Reflections of the Figurative Art
of Singing, 53-55,
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The great masters of the o0ld Italian school were of
the opposite opinion. The renowned singer, composer
and musleal writer, Glovanni A, Buontempl, who died
before he could get a glimpse of the old foalian
school informs us in his Higtory of Music, of which
Dr, Burney gives us a great many .Long abstracts,

that at thils time the dally study of the physical
laws that govern the singer's tones was required of
the puplls., The same is told by Arteaga of his times,
Jde Fe Agricola, in his translation of Tosgli's impore
bant work, gives in the first chapter a descripiion
in detall of the larynx and its functions. Dr, Marx,
in hils noteworthy book, The Art of Singing, in sec-
tion two treats upon vocazl physiology wf%% such a
thorough knowledge that we wonder how it was possible
to achieve such sclentific results thirty years bee
fore Garcie first saw the vocal ligsments in operae-
tion in e living body. o+ « « No rational being can
decline the advice given by Agricola in his previous
mentioned trenslation of Tosi: *The knowledge of the
vocal organs is always very useful to the singer,

and especially %o the teacher, and in wmany cases ine
dispensible, For even when nsture has adorned a
singer with the best qualities, the knowledge of
physiology is necesgsary to prevent all damage that
might be done through ignorance, But when a teacher
finds natural faults and defects in a voice, how can
he succesglully battle with the% if he is unacquainte
ed with the sesat of the evil,'

Nevertheless, in spite of this seemingly ample testimony,
it must be acknowledged that the admitted probable good
results of the old masters were probably achieved 'with
little accurate sclentific knowledpge.

As with many other matters related to the vocal ine
gtruction of the old masters, their views concerning voe
cal registers are on many points obscure, In general,

bhe evidence points toward e belief in the existence of

: | o - . . .
Brown end Benke, Voice, Song and Speech, 5«0.



two ragistays,l

Little 1a sald regarding a possible
difference in veopister phonomene noted between men's and
wonmen's voices, though liancinl states, "Every student,
whether he 18 soprano, contralto, bass or tenor, can

- easlily know the difference betweon these registars,"a

0f the nature of the two roglsters there is gome reason

o aﬂsﬁme that they might be termed ®“chest" and “fai&atte."

b

According to Hendérson, the first reference L0 vow

cal reglsters ls made by Cacinl, HNupve Musiche, written

about 1600, at a time when music was leaving the church to
enter the theater, Likewise it might be ssild that Cacini
was writing in the dewn of the ¥Ygolden age"™ of singing.
Cacini noted two reglesters: “woce plenas,” meanlng full
volee, and Yvooe finte,” signifying disgulsed, faked or
Telpgned volce, Herye is obviously a two vegistor theory.
Whether or not "vose finta" 1o synonymous with falsebto is
& guestion, The term ltself would definitely Indloate

that possibility,

Another early writer expressed n twoeregloter theory.

& There 1s one posalble exception to this bellerl to be
discussed leter that has possible Turther ramifiontions,

£ precticn) Reflections of the Fipurative Art of Sinsine.

Y Vo Jo Hendergon, music oritic, Hew York Sun, 1896-1982,
Art of Binging, 1937,




In Henderson's book there is this statement:
We have the careful account of Ceroni (1615) on this
matter, and he recognized two registers , . . chest
and head, 8ince, therefore, the head volice has been
known since the earliest periocd of the art of singe
ing, we may accept it as a demonstrated fact,
If Henderson's Interpretation of Ceronl can be accepted as
correct, we have another early expression of a two regis-
-~ tor theory with no indication, however, of the meaning of
Thead" register. It may or may not have signified fale
86600,

Now we must take up & matter that adds more confusion
to the gquestion of the "head" volce, The data comes from
M&ckenzie,l probebly to be considered one of the most coie
petent of last century's voecal investigetors., It should
be noted that Mackenzie himself supported the two reglge
ter theory, maintaining that the upper one is falsetio
and that he is ocorroborated in his view by the 0ld mage
ters.

The 01ld Italian Masters . . o Tecognized only two

registers, of the human voilce, the 'chest'! and the

falsetto or 'head,! the two latter terms being ex-
actbly synonynous,
Mackenzie thinks that Tosl, for examwple, as well as

Mancini (a probable fact if the writer's reading of Hane-

cini is accurate), make no distinction between "head' and

. Mackenzie, Hyglene of the Voeal Organs, 76 and 7Y,



30

falsetto, however, a footnote added by Mackenzie discusse
ing Galllard's English translation of Tosi indlcates that
well baeck in the time of the old masters the view that a .
distinotion exlsts between 'head' and falsetto and, con-
sequently, three register theoriles probably were extant,
at least In England, well back in the period of the old
masters, Though Mackenzle's following footnote may indie
cate Togl did ldentify the two as "gynonymous," 1t likew
wise Indicates the opposite view on Galliard's parh:
Galliard, however, the English translator of Tosi,
seems In a footnote to meke a distinction between
the 'falsebto' and the *head' register. He gays
(in the second edition, London, 1743, page 22),
"Woce di petto 1s & full voice, which comes from
the breast by strength, and 1s the most sonorous and
expressive; di testa comes more from the throat than
from the breast, and is capable of more volubility.
Falsetto is a felgned voice, ls entirvely formed in
the throatg has more volubility than any, but of no
substance,' There is no such differentiation of
the falsetto in Tosi's text, +
Galllard's differentiation, however, may be interpreted
to mean that others, at least in Fungland during the pere
lod of the old masters, may have accepted the view that
not only are the "head voice' and the falsetto differing
phenomena as well ag that three reglsters exist.
We have one other writer, Mancini,3 who dliscusses

1 Meckenzie, Hypiene of the Vocal Organs, 76, Tootnote.

® Manoini, Glambattista, Practical Reflections of the
Figurative Art of Singing,

P
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voilce near the end of the period of the old Italian mage

ters.,
The voice ordinarily divides ltself into two regige
vers, one called the chest register and the other
head regilster, or falsetto.

Suech ie the oplinion of Mancinl in his Practicel Reflecw

tiong of the Fipgurative Art of Singing which he wrote in

1777, If the translation is accurate, we have this one
writer from the latier part of the period of the 0ld nus-
ters who not only belleved that there were two reglaters
but also that "head" and "Pfalsetto" were synonywousol

Concerning the manner with which the registers were
dealt, we do not heve too much information., According to
Henderson careful blending was the goanl of the old moge
ters, At what period in the tralning of the voice this
blending began 1s not indiceted, Blending of the regige
ters was the goal according to Mancini who explaing thatb
it is the art of the singer to imperceptibly pasg from
one reglster to the other or to unite the two for per-
feet quality throughout the range cach tone on level with
the chest tone,

Mancinl mentions one other thing that may be of
importance to our study., He notes that in a few rare

cases 1t seems possible for the singer to produce his

i §
Here again Mencini's use of the two terms "head" and
"falsebtbto" may indicate that some held to the view that
the two were not synonymous.



entire scale in the chest register, It will be seen that
Mackenzie may have obsgerved gimllar phenomena by way of
a laryngoscopice mirror. HMackenzie guotesg lMaencini:
e » o 8ays bhaet in certain rare instances there is
only one register ~=- the chest -~ throughout the
whole compass of the voice: 'S1 da anche gualche
raro esemplo che qualcheduno riceve dalla natura
11l slinpolarissimo dono di foter esegulr tutio
colla sola voce 4i petto,!?
Our study of the school of the old masters cannot
be considered complete without reference to the artifi-
cial sopranos and altos of the period. TFor of the male
singers of that time these were far and away the most re-
nowned, Most celebrated were Farinelli and Cafferelli,
masters of coloratura singing, both pupils of Nicolo
Porpora of Naples. Though these two, according to some,
sang beautifully in falsetto, the majority of opinion
would seem to indicate that these singers were casbratl
singing in normal voice though there may have been fal-
sebtlsts among them. Francls Rogers says concerning
certain of the singers of thoge esrly days:
The falsetto appears first in musical history in
the time of Palestrina when the two upper volces of
the music sung in the Sistine Chapel were carried by
Spanisgh falsettlets especially trained therefore,
In the first decade of the seventeenth century it was
discovered that more satisfactory results were to be
obtained from castrati, male singers who had not been
permitted to reach manhood and whose volces, without

losing the range, sweetness and lustre of boyhood,
had by vocal discilpline and maturing powers acquired

lackenzle, Hygiene of the Vocal Organs, 65.
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an intensity sufficient to meet the demands of thelr
times. For two centurles the castratli were the dome=
inating Tigures in Italian voocal music.t

Kofler, writing at or somewhat before the turn of the
present century is of a similar opinion:

Some think that the English mele alto is identical
with the male alto or male soprano of the old Ital-
ian school., This is not so. The male 4rebles of
this latter school were probably the product of
Greece, or some other oriental country, It was un-
doubtedly observed at an early period, that eunuchs,
as a rule had very melodious voices, of remarkably
large compass, It was probsbly well known in Italy
two hundred years ago, perhaps longer, that a boy
possessing a naturally good voice, if made a eunuch
long before the mutation of the volce, would gain a
voice that in richness, endurance, and compass would
excel the best natural wvolces of both the male and
female singers,e

To coneclude our present discussion of the old Italian
masters let 1t be said:
le Two repister theories seem to predominate,

At least in England three register theories
seem to be known,

™
14
@

3. It 18 not clear if the term "falsetto
should be baken in its modern significance,
though the term "voce finta" might be intere
preted as "feigned" volice, and consequently,
"falsetto,."

4, In the treatment of the registers we know
1ittle more than that the teaching of the

1 Rogers, Francis, "The Vagaries of the Falsetto Tone,"
Musgician, November, 1930,

© Kofler, The Art of Breathing as the Basic Tone
Production, 161,
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time tried to blend then,
8. Mancini mentions certain cases where sing=
ers seng their whole scale in the chest,

B, The School of Translition 1

With Mancini we take leave of the o0ld masters, Our

present period may be said to date back to Ferrein's

s

Ireatise on the Vocael Orgens, published in 1741, and ends

with Garcia's invention of the laryngoscope in 1855, The
growing scientific spirit of the time geems to have roe
flected itself into many flelds including that of phonation.
Though 1t has been shown that interest in the orgons of
volce and the manner in which they functioned was not, as
some suggest, completely lacking in our former period,

most vocal knowledge that existed had been learned from

the way voices sounded to the ear, and most Instruction
probably hed as its basis a great deal of Imltation. S
During this period actual experimentation began in the

1
Term and divisions of historical periods to this polunt

from de Bruyn, Historleal Schools of Singjgp, who seems
to have taken hls cue Trom TaylLoT.

8 The date 1855 1s the one in which Garcis first read a
paper describing results achieved with his new instrue
ment, The date upon which the glottis lips were first
geen in action was earlier.

4 Taylor, Psychology of Singing, maintains that the chilef
cornerstone of learning to sing during the old Italian

period was imitation.
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field of the physical vocal apparatus and in acoustics.
According to Judson and Weaver we gebt our tewrm "vo-
cal cords" from Ferrein (chordea vocalis of Ferrein).t
Ferrein, apparently, WHé the first to produce tones on the
exsected larynx of a dog. e also proposed the stfing
theory of the vibration of the vocal ligaments, Others
followed Terrein in experimentation on exsected larynxes
including those of humans, In 1835 Lehfeldt observes that
in "chest volice" the cords wvibrated throughout their bulk
including the thyro-arytenoid muscles and that in fale-
getto only the edges seemed to vibrate,” Magendie, 1838,
exporinenting on living dogs with vocal cords lald bare,
declded that essential to tone productlon was an approxis
mation ol the pyramids and that no tone wresults when the
glottis 1s open.5 He concluded that the plteh ls higher
or lower according to whether the ligaments vibrate porte
1y or In their entirety. On ‘an exsected larynx, Mueller®
attached welghts to the thyroid and activated it with belw
lows, The air was blown over tepid water to keep the cords
moigt since they gave no response in & dry state, While

relaxing the cords by pushing up the thyrold, the lowest

Lruason and Veaver, Volce Sclence, 52,

& Brown and Benke, 141.
9 Ipia,, 141.

4 Ibid., 142-3.
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bass tones were produced, Allowing the ligaments to vi-
brate through their entive length, merely by stretching
and relaxing two serviceable octaves were produced, An
attempt to raise the pitch beyond this limit gave a shrill
and hissing tone, Mueller added tubes to the larynx, He
found that a greater length of tubing is necessary to ale
ter pitch than is found in the resongting cavities of the
body, &nd that, therefore, the pitech of the volce is in-
dependent of the length oi the voecal passages, Power of
the air blast was also found to be a factor in pitehe.

By increase of the aipr blast & rise in pliteh of a fifth
could be obtained without altering the streteh of the
cords.

Mueller also confirmed Lehfeldt's views on the fale
setio that in such production only the edges vibrate,
Lehfeldt was led to this conclusion when on an exsected
larynx upon which he was experimenting'he accidentally
blew with less then the intentional force, thgs getting a
tonal result reminding him of the flageolet, This led
him to conclude that the essential element in falsetto

production ig an air blast too weak to throw the whole

1
Where the length or shepe ol the resonance cavities pro-

bably will not alter glottal piteh per se, it should
not be concluded thet thegse have no effec% on glotbal
action. The lips will probably work more efficiently
if littie or no forced resonance 1ls necessary.
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breadth of the cords into vibretion. Mackenzie quotes
Lehfeldt as stating, "'I was,' he continues, 'led to the
conclusion that whilst in the production of the chest
tones I could see the vibration with a magnifying glass,

I could not see them in the utterance of falsetto notes,
Only the edges seemed to sct,'™ Mackenzie continues,

"But what kept the substance of the cords from vibrating?
This puzzled our Ingquirer till he found an old anatomist
(Fabricus ab Ague-pendente) had shown that certein fibres
of the thyro-srytenoid musecle pess horizontally into the
vocal cords, and Lehfeldt conjectured that by the contrac-
tion of these the vibration of the outer edge of the cords
might be cheoked,"l So thinks Mackenzie that this mare
ginal vibration theory rested on slender basis and would
have been lost had not the great physiologist, Hueller,
picked it up. ©Subseqguently, the theory has been accepted
by most investigators "ehlefly on the mere authority of
its reputed author,"® [ Mueller /

The investigators went definitely at the problem of
the operetion of the glottis from & physiological staend-
point uging actual larynxes for thelir experiments, NHowe
ever, when the larynx of a dog or human is leid bere or

when it is removed from the body asnd activated with belw

1 Mackenzie, The Hyglene of the Vocal Organs, 79-80.

© Ibid.
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lows and weights, one must be very careful of the state=
ments he mekes about it. Two register theories seen to
prevail during this period, Some indication there is

that the upper one should be called falgetto, MNothing
seems to have been learned about the way such registers
operate except that the bulk of the cords may vibrate in
the lower register, and the edges during falsetto, a theory

resting on slender basis according to Mackenzie,
Ce The Laryngoscope School

Numerous attempts were made during the first half of

the nineteenth century to view the vocal ligﬁments.l It

Numerous abtempts to observe the voecal ligaments in
action before Garcia's success reported in 1855, Boz-
zini of Frankfort on the Maine, 1807, had en instrument
for 1lluminating cavities inside the body. 1In 1827 Senn
of Geneva, using & mirror, tried to explore the larynx of
& young girl. Babington in 1827 apparently produced the
instrument but got no results., Beames of Lyons in 1838
used a mirror asttached to a whalebone., In 1840 Liaton
employed a long glass as used by dentists which he congide
ered an aid to diagnosis. A mirror attached to a stem a
and an artificial light was used in London by Avery in
1840, but he left no deseription of the instrument, Ware
den of Edinburgh, 1844, used prisms and reported catching
sight of the glottis In two instances. Garcia succeeded
" o ¢ ¢« and he was certainly the first to conceive the i-
dea of meking observations on his own larynx in the act of
singing., These he carried out in the most marvelous man
ner, glving a detalled description of even the nminutest
movements of the vocsl ligaments, which is still recog-
nized as being substantially accurate, and which is more
wonderful as Garcia had practicaslly to create the whole
process of investigation for himself, and was neither an
anatomist or a physiologist., Garcia is, therefore, to
all intents and purposes the real lnventor of the laryn
goscope, and he 1ls also universally reeoﬁnized ag such,."
Data from Brown and Benke, Voice, Song and Speech, 145-7,




remained, however, for Manuel Garcia, one of the most re=-
nowned vocal teachers of all time, and member of a pgreat
family of singers, to be the first to see the ligaments

in action., ©Someone gstated that after the report of this
discovery, every vocal teacher got himself a laryngoscope.l
Laryngoscopy took two general courses: 1t became an lme
portant adjunct of the throat specialist., It attained
wide usage in an attempt to learn the secrets of phona-
tion, But as Mackenzie stated the instrument has probaw
bly become of greater Ilmportence to the medlecal profession
than to the vocal sclentist. States Mackenzie on page 40

of Hygiene of the Vocsl Organs:

Indeed, wilth the exception of certein points ree
lating to the 'falsetto' register, the laryngoscope
can gcarcely be said to have thrown any new light
on the mechanism of the voice.2

In addition to practicing laryngoscopy on others, many
began the praectice of auto=laryngoscopy, a method by which

the teacher could observe his own cords in actlion,

"These philosophers of volce appear to see in the core
rect glottal actlon the possibllity of maximum realle
zation of the physilcal principle of the transformation
of energy and of the conservation of that energy."

de Bruyn, "Historicel Schools of Singing," Etude,
October and November, 1942.

Numerous Improvements have been made in Instruments used
to view vocal ligaments:

1., The stroboscopic principle,

2. Rugsell's laryngoe-periskop,

3. Rapld movies of phonation as seen by laryngoscope.
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It 1l obvious from the outset that in probing the
secrets of the larynx, the laryngoscope has extensive
limitetlons, Firgt, the pharynx lis extremely sensitive
to tickling or pressure, The tongue 1s likely to get In
the way. The epiglottis and tongue shut off the view in
the process of many wvowel sounds. Mackenzie found that
in the case of numerous subjects it is not possible to
view the llgaments in phonatlion through the entire range
of the voiqe. Some kinds of tone are more satbisfactory
than others. Some were in the hablit of assisting the
process of observatlon by foreibly pulling the front of
the tongue out of the mouth, The exercise of such vio-
lence to the resonence cavities mipght induce unnatural
compensatory action in the larynx. As laryngoscopy is
practiced continuaelly on a subject, the throat becomes
more accustomed to it, facilitating the process., Conse-
guently, the use of few rather than many subjeclts was ene
couraped, It took much time end effort to tame numerous
throats. It is not improbable thet many of the theories
were derived largely from auto-laryngoscopy. Hackenzle
suspects the results of laryngoscopy among his singing
master conbemporaries. His study and that of Mills were
probably the only ones in which a large number of sgbw
jects were studied., Mackenzie states concerning other
studies:

The observations thet have been made hitherto have



for the most part been conflned to a few tralned
throats, and in many cases the examinmtiays have
been almost entirely aubo~laryngoscopic,

Likewlse, Mackenzle suggests in part reasons why accurate
resullts were not obtalned by his contemporaries:

The difficultlies in the way of an adegquate exam-
ination are so great that to obtain a complete
view of the whole process a very large number of
singers have to be examined, Thus in order to
study the working of the vocal cords through the
entire scale in Tifty persons, I found it necessary
to examine between 300 and 406 singers. o

It is perhaps Mme. Seiler, however, who suggests
the limitations of laryngoscopy which are most perbine
ent to our study.

When those who had become accustomed to the introe-
duction of the instrument sang, at my request, a,
ag pronounced in the English word man, in a deep
tone, the epiglottis rose, the tongue formed a cave
1ty from within forwards, and thus rendered it easy
to see into the larynx, ©So soon as the g, as in
father, was sung, the cover quickly fell, the tongue
roge and prevented all observation of the organ of
singing. The other vowels arve still less favorable
to observation, because they do not adnmit of any
such opening of the mouth. ©OStrong tones also are
unfavorable to observation, as Gareia also remarkeds
and this is very natural, because strong and S0NOITw
oug tones require greater oxertions of the ginging
organ, and, above all things, the right position of
those parts of the larynx and mouth which serve as
a resonance apparatus in the formation of sound,

In order to see perfectly the whole glottis, all
this resonance apparatus must be drawn back ag far

4 Mackenzie, The Hygiene of the Vocal Organs, 75.
2 Ipid., 58
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possible, and the rim of the larynx must be toler~
ably flat. Thus only faint and weak sounds are
favorable to observation, - / underscoring the
writer's _/

Seller has perhaps inadvertently suggested the reason
why so0 many observers of this period placed limits on
lower registers., It is possible, the tones observed
being soft ones, that insufficlent volume was used to
bring the heavier reglster tones into play at higher
pitches, Should it have been possible to observe the
cords durlng more Intense phonation, these register 1lime
its might never have been noted, TFurther, observation
might heve identified registers more with intensity if
these Limitations had not prevailed., In any case, it
would have been difficult to have reached Stanley's rege
lster conclusions through laryngoscopy and the exclusive
use of "faint and weak" sounds, It should be noted, adw
ditlonally, that a great deal may have been missed bee
cause observations were made on a very limited number of
vowel sounds,

Where it might seem that a new key was now availl-
able to unlock the secrets oi the productlon of the voice
including those vague points concerning voecal reglsters,
in actuality the result appears to have been s far greater
amount of confusion. Where in the past registers had re-

¢eived incildentel mention, they now became the hot sest

+ Seller, The Voice in Singing, 52,
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of controversy., Since the inventor of the laryngoscope
Tigured prominently in this ploture, it is well to be=
gin our discussion with him., Further, the prestige of
the Garcila family 1s so great that it is difficult to
deny it place 1n the pleture., A large number of the
great vocal artists of the turn of the century seem to
have studied with Manuel Garcia, his sister Viardot-
Garcla, or from pupils of these, Also many of the reg-
ister theories of the period were in part modifiéations
of those first enunciated by Manuel Garcila,

In his book, Hints on Singing, 8, Garcia gives this

definition of a register which has become one of the
most acceptable extant,
A reglister 18 a seriles of homogeneous sounds pro-
duced by a single mechanism, whatever modification
of timbre and of strength they nmay offer,
With hls definition Garecia continues:
Each of the three registers has its own extent and
gonority which varies according to the sex of the
individual and the nature of the organ,
The suggestlon here is that fallry rigld confining pitch
ranges exist in relation to the individual voice, but
from voice to voice variations may.be expected,
Garcia calls our atiention to three main registers.l
1 Both M11ls and Mackenzie state that Garcia divided the
volce into 5 rather than & reglsters due to subdlivisions
of the chest and the head, Indications are that they

are correct in their interpretation# thelr information
being derived from obhers of Garcla's several publicatlons,
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Every volce is formed of three distinet portions,
or reglsters, namely, chest, medium and head,

The chest holds the lowest place, the medium the
middle, the head the Eighast. These names are in-
correct but aceepbed,

In the chest registoer:

The whole length and breadth of the lips (comprising
the snterior prolongation, or process of the ary-
tenold cartilege and the vocal cords) are engapged
in vibration, As the sounds arise in the register
the tension of the lips increase and the thickness
diminishes., Meanwhile the contact of the inner sur-
faces of the arytenoids will progress and extend

to the end of the vocal processes, thereby shorten=
ing the vibratory length of the lips., The medium ow
falsetto 1s the result of simllar actions, save

that the lips come into contact not through thelr
depth but merely at thelr edges. In both reglsters
the glottis hes its length diminished from the back
by the arytenoids, which advance their contact

till thelr adhesion is complete. Ag soon as Lhils
takes place, the falsetto ceases and the glottis
congisting of the vocal coxds alone produces the
head register. The resistance opposed to the alr by
the large surfaces generates the chest reglster and
the feebler opposition presented by the edges pro=
duces the falsetto, &

The three registers exist in both men's and women's
voloess But the chest voice predominates in men, the
other two being but the remnant of the boy's voice., "The
falsetto in men's voices, when good enough to be used, has

"
the same extent as in vomen's."® 5

Hints on Singing, 7. From his words we might assune
that 3 register theory was widely extant before Garcila.
However, since the above eitation is derived from an
1894 publication, such an assumption would be dangerous.

Ivid., 2,
ibid., 10,
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Apparently with women's voices the chest register
is capable of greater upward pitch limits than safe use
permits., Garocia indicates that in theory the lower rege-
ister may cover all the notes encompassed by the middle
register., IHowever, the usuel warning is implied that ‘
such use is dangerous, |

Though theoretically these two registers may have

& ninth in common, from B to D flat, practice only

admits a third, (from middle C to ﬁ.? 1
Garcia may have reasoned that these notes could theorete
lcally be conteined in either register due t0~tha glottal
actlon which 1is apparently similar In each register with
one maln excepblon the amount of the cord substance that
vibrateg, 1In the middle or falsetto only the edges vi-
brate. But in elther case, perhaps he means, the carti-
lagenous glottis closes as the piteh rises, lsaving the
vocal cords of equal length, The distinguishing feature
of the head, then, is complete closure of the cartilagen-
ous portion of the glottis leaving only the ligaments
themgelves to vibrate, in general a "shortened string."
This reglster Garcia definltely distinguishes from the
falsetto, There 1s little similarity in the action of the
cords in falsetto and head. Actually it would seem that
the falsetto and chest have more in common, since the

cords vibrate in whole in both and shortening resulis

* Inin., 10,



from closure of the cartilagenous glottls, The essential

e 1.

differencoe between the two is the thickness of the vibra-

ting element,
Madame Seiler's views should be given brief atten=
tionel

Mme, Seiler followed Garcia In her arrangement of
the registers though differing from him as to cer-
tain details, &

She recognized three registers, chest, falsetto
and head, with their 4ubdivisions, 3

Mills states the she
e« o o used the term 'falsetto! in a sense different
from its ordinary one. Usually this term is not
applied at all to the female voice, but only to that
modification of the male voice seldom employed now,
and almost never except by tenors, With this wri-
ter (Seiller) "falsetto' as applied to the female
volce replaces middle in the commoner usage, %

Like Garcla and Seiler, Brown and Benke place the fal=

setto in this central position, It is possible, as Millls

sugeests that the coneept of falsetto as held by these

writere did differ from that held at the time as well as

that held currently. Mackenzie, it should be noted, says

Seller's views apparently were first published in Gere
man in 1861,

2 Mackenzie, Hlygiene of the Vogal Organs, 78,

° Mills, Voice Production in Sinsing and Speaking, 153,

4 Ibid., 154-5.
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nothing of this possibllity. As 1s usual Seller glves
the registers qulte definite piteh limits., In Seiler's
view, and in oppositlion to Brown and Benke, all the rege
isters seem to be present 1n both male and female volces,
The theories of Brown and Benke received a consider-
able amount of attention during this period, These two
collaborated to further elaborate on the theorics of the
time., Mackenzlie thinks thelr views were borrowed:
Mr, Emil Benke, taking his clagsification from
Mme, Seiler end his nomenclature from Mr, Curwin,
refers to parcel out the volee into a thick
%chest), a bthin (falsetto), and a small (head)
register, the thick and the thin being again sube
divided into upper and lower, as in the Garcige
Seller scheme, Mr. Benke has been able to indoce-
trinate with this his collaborator, Mr, Lennox
Brown, whose formerly expressed opinions on the
questlon, though somewhat hazy, showed a leaning
toward the more simple division into two registers.l
In the opinion of these collaborators all the Tive rege
lasters are not necessarily found in every voilce, AllL
the typical registers are sometimes found in the contrale
to, four of them usually in most women's volces., In
men®s volces only three appear, except perhaps as falsetto,
Where the contralto may be very limited in or acbually exw
cluded from the small reglister, the soprano can carry on
in this highest of all vegisters, In the vocal ranges of

the contralto and tenor there is much regilster duplica-

tion except at the extremltles of these two types of

L Mackenzie, Hyplene of the Vocal Organs, V8.
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voices. Our colleborators cell ettention to a diffi-
culty in distinguishing between contralto and tenoe

when the singer is heawxd but not seen. Radlo listencrs
have often experienced a similar difficulty., ©OStanley
has lissued a new theory in relation to this matter: Proe
perly produced, all voices ginging at a given pitch and
volume should sound alike, That is: all voices when
properly produced when singing C, 256, at a given volume,
should be relsiively indistinguishable, whether they be
bass, tenor, alto, or soprano.l Fueito tells of a time
when at a time of emergency, in the performance of an
opera, Caruso sang the bass arie "Song of the Cloak"

in a good bass quality.

The felsebtto may be sung in two ways, according to
Brown and Benke, It may be executed in the mechanism of
the "upper thin" carried beyond its proper-limits, An
eliptical wvocal chink appears., The tone is fTeeble, and
little crescendo is possible. Cultivation of the fal-
sebbo in this mechanism does not strengthen 1t., The secw
ond manner of executing the falsetto is with the mechan-
lesm of the "lower thin." The vocal chink here isg llinear;
the tone is strong; a considersble swell is possible. TIb

may be converted into "mixed voice" (voce mista). It can

! Your Voice, 227



49

be made more powerful by practiee.lr It should be noted
that both Brown and Benke, and Garcla, opinioned that the
falgetto 1ls derived from the middle register or mechane
isine In two types of falselto noted by Brown and Benke,
that derived from the "upper thin" shows an eliptical
vocal chink whereas that derived from the "lower bthin®
shows & linear wvocal chink, This latbter seems more come
parable to Garcia's description of the cords in what he

deglgnated ag falsetto,

laryngeal mechanism for the "thick" or "chest regislter."
The wvoeal ligsments are thick and heavy., In the process
of ascending the secale in the "thick" the front aperae
ture between the cricold and thyrold cartilages narrows

to the point of disappearing., If the pitch rise in this
register is carried beyond ¥, first space treble elef, for
tenors, sopranos, or contraltos, strain resulis., It is
curious o note here that the practical linit of the chest
register sppears o be the same identical note for both
men's and women?s volces, Ib is eassily observed here that
the gréater part of the range of the female voice (ex=
cept perhaps the contralto) liss above this point and the
greater part of the male singlng range lles below 1t (ale

mosb entirely below in the case of the bass or buaritone).

1 yoice, Song and Speech, 238.
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In other words, the first major change in mechanism comes
near the top ef the range in some voices and toward the
bottom of the range in others. In the case of the con=
tralto it occurs near the middle of the voecal range, If
Brown and Benke are correct on this point, one is nore or
less forced to assume thet the lerynges of men and women
function guite differently. According to the ranges ine
dicated by Garcia, we find Brown andé Benke substantially
agreoing on the awmount of upward extension safe Tor the
heavy mechanism,
Bubedivided again into upper and lower extending
from I'y, first space treble, to ¥, top line treble, is
the "thin® ({rom which as has already been stated the
falsetto is derived). I¥ is not clear whether "thin" is
falwetto or may mervely become so, It is inaugurated with
great sensabtlon of reliefl, after having sung high in the
"ohick" mechanism., In uncultiveted voices a great dime
inubion in wvolume is nobtedy when the chsnge is made from
"ihick" to the "thin." Alterations in the mechanism ace
cording to Brown and Benke are as follows:
o o o the 1id Jfepiglottig/ 1s more raised bthan be-
fore, and we conseguently get & complete view of the
larynx, so much so thet we even gee the cughlion of
the 1id . + « and the insertions of the vocal liga-
ments in the shield /Thyroid/ cartilege, The vesti-
bule seems longer and narrower, and the ary-epiglot-
tis folds thinner; the pocket ligaments alse voecal
oorq§7 are closer together and the entrances to the
pockets less marked than before., The vooal lige-

mnents seem gulite still and their tone production
vibrations appear to be confined. to the thin inner



edges. But more, the vocal ligaments ., . « are
mede much thinner than they were 1n the thick rege-
ister,

A further alteration was observed to be an opening of
the crico~thyroid aperature which tended to disappear
with the piteh rise. The slit between the ligaments is
linear

and that the piteh is evidently ralsed by the
vocal lipaments being stretched, This fact is
corroborated by the state of the ring-shield apere
ature, which again commences to become smaller and
smaller, until at last it once more quite disap=
pears. In this manner the voice is carried to
about where a new change is found compulsory

if straining and forecing is to be avoided and we
now see an elliptical slit between the vocal lipga-
mﬁnts o s o Which sllt is gradually reduoced in
BlZ6 & « a ¥

as the contralto and soprano sing from C, fourth space,
to ¥, £ifth line,

It is, however, worthy of notice that his mechane
ism may be resorted to almost from the beginning
of the thin register, and that even tenors may use
it, and do use it, in the production of the few
tones Jjust above the thick register which form the
highest part of thelr compass as applied to nodern
music, [ﬁpper thin/ But tones so produced are
very poor and unsatisfactory, and they constitute s
what is commonly called the 'falsetto voice' . o »
We find, therefore, that Brown and Benke are in some sube
gtantlal agreement with Gercia concerning the falsetto.

Where some have relsted the man's falsetto to the head

Volce, Song and Speech, 166,

¢ Ibid., 168,
S Ibid., 168=9,
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volece of women, Benke classifies 1t with the upper thin
reglgter and an elliiptical glottal opening., It should
be recalled, however, Benke finds another type of fal-
sebto identified with the lower thin.

Last among the registers is the "small.“l-.ln this
regicster the action of the voeal ligaments 1s limited to
a small seotion, This section is oval In formation and
is located in the forward part of the glottis.g It cone
tracts as the plteh riges. This volice starting ?#, fifth
line, 1s mostly in the realm of the soprano voice alone,
The indication is then that the contralto is usually
limited to the mechanism and pitech extreme of the thin,
and that no comparable mechanism exists in the male volce,

Brown and Benke's observation of the shape of the
glottal opening could be subject to error due to the ap-
paratus for observation. Recent observations with rap-
id moving pieture apparatus have been able to slow the
vibrations of the cords at 125 oycles to one vibration
every two Seconds.s It is probably demonstrated that the
cords under simple laryngoscopy would not necessarily
1 Nemed such by Curwin: "because the action of the vo

cal ligaments 1s confined to a small part of them , o+ »
Voice, Song and Speech, 164.

a All observers do not find the oval necessarily in the
front part of the glottis.

SuFoundations of Speech® 120-1, Bell Laboratories' lono-

graph.
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appesr as they actually work. It appears thet on a low
nove the ligaments are together and touching for as much
as half the vibration cycle., As the pitch rises the time
they are together 1s decreased,

In the highest range of the voice (the falsetto,

or 'head voice') the period of opening in each

cycle becomes so much greater than the period of

closure that the glottis may not touch at all,
S0 it might be safe to conclude that the appearance of
the wvocal bands would be governed in great part by the
proportion of the cycle they remain open. For example,
irf the bands were separated for the greater part of the
vibratory cycle, it would seem loglecal to conclude that
the bandsg weflected in the laryngoscope mirror would ape
pear open, Joined with the special difficulties of lare
yngoscopy, this would make it somewhat doubtful that the
action of the mechanism could be diagnosged accurately in
a laryngoscopic mirror, It 1s difficult to judge from
Brown and Benke's text to whot extent the heard sound de-
termines the register. It could easlly be inferred, howe
ever, that most of the registers discusgsed were dlagnosed
by sight, through the mirror, rather then frcm the heard
regsults. No mention thodgh is given concerning the vige
ible change which occurs from the "lower thick" to the "upw
per thick.,”

In the opinion of Gareia, and Brown and Benke, then,

we have register theories containing much in common, Fach
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finds three main reglisters, Hearing, probably, on the
part of Brown and Benke distinguishes two additional sube
divisions, In Garcia's mind all registers exist in every
voice, To Brown and Benke only the contralto has them all,
Welther identifies falsetto with the "head" register but
more with a middle register. Both place definite safely
Llimits on how high a register should he taken but admit

it can be carried higher at considerable peril, The rege
ister theories of both are pretty definitely governed by
pitch ranges and in no sense by intensity.

A possible contribution to the technique ol laryngoe
scopy was made by Brown and Benke. This wes accomplished
by illunminating the larynx from the outside at a point
glightly inferior to the glottis,

This process is particularly successful in the case

of very lean indlividuals, and it shows the vocal

ligements to be almost transparent, while in the
thick register they are much move opaque.l
The writer has seen no evidénoe that this type of laryngzo-
scopy has been repeated,

Kofler wrote a book, mostly devoid of sclentiflic

validity, but one that definitely belongs to thils period

and a text that gives us no little amount of insight into

views held during the laryngoscopic period.3

Brown and Benke, Volce, Song and Speech, 167,

? Kofler, Leo, The Art of Breathing .
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He makes the following amazing statement in the
proof that the registers exist:

There are and must be reglsters in both the male

and the female voice, because there 1l no volce

without a lower, a m{adle and an upper range of

tones.
Vie are forced to conclude from this thet Kofler belicves
that three registers exist in both the male and the fe-
male voice, He 1s adverse to the ides that registers
should be consgidered as separate manners of producing
tones in various ranges of the voice so thet the reglse
ters may be distinguished from each other by sound, On
the other hand,

One of the most Important and, frequently, most

difficult tasks of the singing teacher is to obe

literate the registers, or, in other words, to

equalize the transition from one range of tones to

another, so that not the slightest vocal bresk or

unevenness can be detected,
Most sources that the writer has found which admlt the
existence of registers would agree with Xofler that to
“"aqualize the transition from one range of tones to the
other" is a thing to be desired,

Kofler discusses at some length the manner in which
the repgisters should be blended, 1In blending the "chest®
and the "middle" it is necessary, on the transitional

tones, to "divide the muscle action," that is "use partly

that of the medlium and partly that of the chest register.”

1 1big., 163.
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Suech a procedure will strengthen the transitional tone
belonging to the middle register and mellow the tone
belonging to the chest register, This evens the two
registers both as to quality and intensity.

e o o In trying to blend the upper two registers

it is always safest to practice the head tones

goftly down into the range of the middle tones, ¥
Some resemblance to a part of Stanley's system is to be
noted in Kofler's suggestion that the high register
should be carried down in practice into the area of the
one below it, This resemblance, however, is one of mi-
nox importance only., It has long been fairly éammon
practice to sing the so-called "head tones" downward tow
ward the middle of the vocal range., Carrylng a register
up as Stanley suggests would meet with Kofler's hearty
disapproval,

However, Kofler's reference to treatments other than
thoge he recommends occur go often in his text that these
must not be excluded from our consgideration, since they
suggest that some of Stanley's procedures were used by
others in actual practice.

Our attention is forelbly directed to them, since

the modern Italian and French schools deelare that

thege terrible breaks or registers should be culti=-
vated in every singer . o « at least in every female
singer; while, for the male volce, some of them _ go
to the opposite extreme and admit no registers, ©

1 mid., 174-6.

2 Ibid., 165
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Now let us listen to the same series of tones sung
by a lady treined according to the three-register
system of the modern Italian school, As soon as she
gtrikes the lower C, our ears are rasped by an une
couth boyish sound, produced as 1f by the working of
-a secret spring . » o This 1s the 'chest register’
of the degenerate descendents of the old mastersl
The higher this terrible tone is carried, the more
disagreeable, it sounds, like the rough ery of a
gtreet Arab,~ On G, however, as if by magic, a lite
tle thin tone with a slight nasal twang is ushered
in, which, frequently, sounds also guite hollow and
gravel-like, This 18 the 'medium reglster' of the
Ysignor' of the modern Italian school. Upon reache
ing D, our singer astonishes us with a new trick;

a shrill yell reaches our ear, raiged by the 'head
register! of our 'modern maestro! 2

Such references as this are cormon enough to suggest that
systems did exist where the reglsters were separately
trained, As noted before, however, most of the literaw
ture on voice that the writer has been able Lo obtain
soundly condemns such practice,

Very pertinent to our study is the subhor's mention
{again condemnation) of carryving lower register tones
high into the middle of the wvocal wrange. Condemnation of
this practice likewise is common in the literature,

It frequently happens that the tones of the lower

range, or the so~called chest-tones, are forced too

high into the middle range  « »
« o « I have met fensle trebles that used this

means of foreing up the chest tones as high as middle
A, B, C,5 and (one can hardly conceive of the physl-

1 According to Wilcox, The Living Voice, the heavy mechan=
ism, used for vocal development, is generally, though not
always, unpleasant in quality,

? Kofler, op. cit., 165.

3 Opinion of the voice masters of this period usually set
¥ as the outslde limit for the use of this register,
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cal possibility of so doing) even as far as D and

B flat, + The reason.why this practice is so danger-
ous to the throat lies in the unnetursl way in which
the larynx is held down in the throat, and in the
force that is exercised by the tenslon nuscleg of
the vocal ligaments and the hard pressure of the
musecles of the tongue bone o + »

I have examlined with the laryngoscope many
ladies who had the hablt of singing the chestetones
too high, and without exception I have found their
throuts in a more or less diseased condition, Lar«
yngitis either alone or complicated with pharyngi—
tls, relaxation of the vocal ligaments, and some=
times paralysis of one of them, is the mopt freqguent
result of this bad habit, I a ainger ls affected
with catarrhal trouble, it is alwayg aggravated by
this abominable method 'of singing, &

Kofler does not state whether or not schools of voecal
instruection trained sgingers to carry the heavy register
go high, His statement merely seems to be that 1t was
commonly done and with dlsastrous results.

Use of the falsetto in men's voices during this per=-
iod becomes more evident with the following:

« o However, from experience, and from the testle
mony of the best singers of all times, 1 can state
that falsetto practice l1ls the funﬁamontal work for
the developing of high tones of all male voécos and
for equalizing them with the medium range.

It should be noted that no definite claim is made that
the use of the falsetto benefits the volce, gives 1t
quality or anything of this sort, except that 1t helps to
1y

® 1pid., 1es.

0 about Stenley's limit in Torte singing.

Ebj‘f!«l 8 l‘?go



59

develop the mechanism of the high notes for the male
voice. Likewise, as do Brown and Benke, Kofler believes
the mixed voice is developed from the falsetio,
I have already seid that the mixed voice is devele
oped from the falsetto. The first step, therefore,
is the practice of the falsetto + « « A8 & rule,
soft huming exercises will lead the singer, in the
simpleat way_to a practical knowledge of the fale
setto « o 1
It is somewhat difficult to determine jJjust whatb
Xofler means by falselto, It may be, as in the case of
Brown and Benke, Kofler recognized two types of falsebtlo.
Apparently there were persons during this period who cone
sidered light upper tones of the female voice falsetto,
which would seem to be out of agrecment with Benke and
Garcia and perhaps in some amount of egreement with Stane
ley o
Some call the highest tones of the soprano, when
sung softly, the falsetto. Others understand by
it the softest tones of male and female singers
throughout the whole compass,
This latter stetement is even more in agreement with
Stanley, since the falsetto with him is more a soft mechw
anism that a high mechanigm, except that Stanley's fale
getto doez not necessarily remain soft as the piteh rises,
I am of the opinion that the old Italian masters
understood by the term falsetto the soft production
of the highest tones of & male voice sung with
closed throat.
1 —_—
Art of Breathing, 1825
2 Ibid., 1e0.
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This distasteful and shocking mode of tone
production does not find a place in my book bew
cause of any desire on my part to aid in its intro-
duetion into the United States, On the contrary,

I wish to impress all my readers with a sense of

its posgitive ugliness . ¢ »
How Kofler arrives at such an opinion 1ls difficult to
see, In the first place, Mancini indicates a probable
bellef that the falsetto is a part of all voices:

Every student whether he is soprano, contralto,

basgs or venor can easily know the differences D@

tween these registers.
Whether or not they somewhere indlcated falsetto was
produced with closed throat 1s doubtful. The "open
throat prineiple" has quite a venerable history. However,
Russell's x-ray photographs indicate that what sounds or
feels llke an open throat may be actually the opposite.
The author continues with a reference to the English male
alto who he thinks uses an "open throat® production. He
gseems not to approve of this type of singing elther., How-
ever, as before indicated, with open or closed throat the
falsetto seems of value in developing the upper notes of
the male voloce.,

Kofler's work, then, is valuable to our study notb
s0 mueh for its own conbtributions as for the suggeations
of practices and beliefs that prevailed during the laryne
goscopic periods He supports s three register theory,

the highest and lightest in the male voice being the fale

sebto, He 1s definite in his opinlion that they should

' 1bid., 180,
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be equalized end this is done by mixing them somewhat at
the polnt where bhe break appears by carrying the higher
one down into the range of the one below., This wasg a
fairly common and accepted principle of the perilod., He
calls attention to many female volces in which the lower
register has been carried high into the middle voice, cone
demns the procedure, having found various types of mor=
bid conditions in all such cases he examined, He doos
not indicete whether or not schools of singing favored
guch practices., He indicates that the ¥French and Italian
schools of the period trained the registers in female
voices as separate units without blending them, often
denying the existence of the registers in the male volce,
He made use of the falselto in the development of the
higher tones of meple voices and as the key to the "voce
mista." He is vague ag to his own definition of the fale
gettvo but tells us that some belleve it to be the soflt
high tones of the soprano, He states, very significant
in our study, that some considered the soft tones throughe
out the whole range of the volce, either male or female,
to be the falsetto., This very closely resembles Stanley's
idea of the falsetbto,

We now have before us a fairly representative group
from the singing masters., All these singing masters tell

us of the exlstence of three waln reglsters. Ilowever,
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three of them, probably influenced by each other, make
gub=-divisions till there are five registers., All three
of these observers place the falsebtto centrally leading
us to wonder 1f Mills'! reference to Seiler might be cor-
rect in hils suggestlion that she was not thinking of the
true falsetto mechanism which 1s usually congsidered a
male mechanism only., Among the three there are admigsions
that a regiater‘can be carried somewhat higher than the
limits they lmpose but warn against such préctice. 1530
tension of registers down ls easier and safer., Pitch
vange and not intensities govern the audltory phenomens
of the registers. For each maiﬂ reglster at least a
separate laryngeal mechanism is allegedly seen in the
laryngeal nmirror. 7Three of the invegtigators this time
excluding Seller mention the falselto as ﬁha key to the
"voce mistaj" Kofler, supporting a three register theory,
with the fTalsetto the highest and lightest of the male
mechanisms, Tails to make the subedivisions common to

the others. He mentions no school that promoted the car-
rying up of the lower reglilster but in condemning the prac-
tice tells us 1t was done, He tells us of French and
Italian schoolg that train the registers separately fTor
female voices, He used the falsetto to develop Uhe high
tones of the male voice and states that the practice had

been used for all the great male singers, perhaps an ex-
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aggeration., He states that some considered the soft
tones in both male and female voices to be the Talsebtio.
We find in the writings of the singing mesters certain
guggestiong of some of Sténley's register practices,

That of carrying the highest register downward seenms
generally approved asg a method of blending the top reg-
igter with the one below, However, Stanley's clalm that
the procedure is a part of actusl vocal development ls
‘characterlistically ébsemt. Separate training of the rege
isters as well as carrying up the lower register were,
perhaps somewhat in harmony with ©Stanley's ideas, were
practiced, but not with the approval of th writers among
the "laryngoscople singing masters.” Clailms of The exe-
istence of from three to five registers 1s, of course,

in definite disagreement wlth Stanley's two. The idea
that registers are closely related to intensity, Stanley's
main thesis, is scarcely hinted at,

36111 confining ourselves to the same general perlod
we turn from the vocal masters to the physiologlsts and
other scientists who investigated the reglsters of the
voice, Concerning thls period our dependence upon Macke
enzie is great due to his recording of the investigation
of the scilentists,.

Mackenzie says,

« ¢« o bhe word 'registers' has been used in two
different senses, one in which it signifies the
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piteh of & given note, whilst the ¢other a parti-
oulnr mode of production is meant.l By a register
I mean the seriles of tones of like guality pro-
ducible by a particular adjJustment of the vocsal
cords, Strictly speeking there is a different
*register,' i.e., 8 certain appropriate condition
of the laryngeal oriflces for every note, but the
actual mechanical principle involved is bub two-
fold o o « If, therefore, a new nomenclature ls
thought necessary to repiaee the old, the terms,
'long reed' and 'short reed' registers would serve
well enough to express the two fundamental dife
ferences of mechanlsm in volce production.

Mackenzie states that while the musicians of the
period find a complicatlon of five registers, most of the
sclentific observers /The notable exception belng Hills/
find only two.

One can scarcely fall to be struck by the fact the

whilset nearly all scientific observers, such as

Muller, Mandl, Babttaile, Vacher, Koch, Meyer

Gougenheinm, and Lermoyez are content with a %won

fold division of the volece, mugicians (CGarcis,

Mme, Seiler, Benke) affect the more complicated

arvangement of five registers.®
Likewise Mackenzle 1s of the opinion that the old Itale
lan masters recognized two,

The old Italian masters  « « recognized only two

reglsters of the human voice, the 'chest' and the

falsetto or *head,'! the two latter terms being ex-
actly synonymous, ©
This likewise is the writer's general conclusion, How-
over, the evidence of Gallierd's footnote guoted by

Mackenzie hinsgelf tended to indicate that some at least

! Hyplene of the Vocel Organs, 54-5.

2 Ibid., footnote three, 56-06.
Forn Bl et ) | ]

S Ibid., 76.
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in England held that the head and falsetto were not syne
onymous. At least, Gelliard seems to have so believed,t
The first two of the secientific investigators,
Lehfeldt and Muller, made their investigations with exe
sected larynges of animels and hwnans., It is probable,
though 1t is not completely clesr, that Lehfeldt supported
a two register theory. However, in his experiments,
accldentally blowing on an exsected larynx with less
force than intended, he produced some very high notes ree
minding him of the flageolet, He jumped at once to the
conclusion thet he had discovered the secret of the fal-
setto voice, which he atiributed to 'want'! of force in
the air blest,® which is too weak to throw the whole
breadth of the cords into vibretion. It is difficult to
relate this theory to what Lehfeldt apparentiy observed
in an exsected larynx since such muscles, if they exist,
would not come inbto action under such an experimentol
gituation as this, It 1s not, of course, necesgarily
far fetched to atbtribubte falsetto production to "want of
foree iﬁ the eir blast." At least, the writer's exper
ience with his own voice would indicate that though air
is exvired faster in falsetto, pressure does not appear

excessive except for very high falsetto tones,

See page 30 above,

2 See page 36 above,
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Among Stanley's experiments the only one which the writer
hag found setigfectorily described is one dealing with.the
amount of air expelled in well-produced and in poorly pro=
duced volces, He finds in whet he terms the wellwprow
duced voice expulsilon of alr is highest on pianissino
tones., Since he falrly well ldentifies planissimo with
falsetto, it is assumed that expulsion of alr in this type
of production will be hlgh, This, however, does not nec-
essarily mean that breath pressure 1s higher in falsetto.

Mackenzlie opines thet Lehfeldt's theory would have
been lost were it not that the great physiologist, HMuller,
picked it up, and that the theory asswned important prow
portions due to Muller's eminence. For nearly all have
founded doctrines on falsevto on Muller's chapter on
volce, It is not clear from Mackenzie's text that lLehe
feldt supported the two register theory. However, it is
clear that Muller so believed though the term "head" is
used instead of fﬁlsetto in this relation in some places
in Mackenzle's bextb.

Hext in line among the scientific observers whom
Mackenzie calls in to support his two-register theory 1z
Bateille, This observer was actually a singing master but
had had a complete medical education and had been & teachw
er of anatomy, Batallle maintained that the cords, which

are extremely tense especially in the anter-posterior
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direction, vibrate in their entirety in the chest regige
ter; but in the falsetto only the free borders vibrate,
the cords being less tense in this register.

The difference between Bataille's view and that of
Muller consists in this that the former divides the
vooal ligamente into three parts, viz., subglotiie,
inner free border, and ventricular, In the chest
regiater the subglottie part vibrates with the
rests In the falsetbo the obther two alone come ine
to play. Batallle gives an elaborate anatomical
description of the subglottic part of the cords to
which he attaches so much importance, but he has
falled to inform us how he wes able to see below
the cords at a time when, according to his own age
count, they are in close opposition, 1

Martels, according to Mackenzle, substantiates a
two-reglister theory but differs from Bataille and others

concerning the manner of the production of each,

Martels claims to have proved experimentally that in
chest singing it 1s only the mucous covering of the
vocal cords thalt vibrate not the substance of the
ligaments themselves, The situation is, according
to him, very loosely adhevent to the parte which it
covers, and 1f sound is produced in an exsected lar-
ynx, by blowing through the windpipe, the membirane
can be dlistinetly seen to detach itself from the
underlying cords, and to take up a position in the
glottis, where 14 vibrates, If the part thus seen
to vibrate be pricked with a needle, the muscular
tissue is never reached, @

Martels suggests that this contraction of the thyro-
arybenold muscles bends the cords slightly outward which
tends to slecken the membraneous lips, permitting them to

vibrate due to the air blast rushing through the glottis

: 4
Ibia., 82.
& ;Riﬁvp a87.
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from below, IHowever; in thils reglster it is the cricoe
thyroid musecle which actually produces song by giving the
vocal membranes the length, breadth, and degree of tenw
slon required for each note, the function of the thyro=
arytenold being, in thls production, to prepave the way
by shaping the lips somewhat elliptically thus freeing
the membraneous parts for vibration, "Chest" according
to Martels is essentially a reed type of vibration,
Stanley maintaing that the erico-thyroid muscle is the
activeting agent in the production of lower register
tones., However, Stanley does not follow Martels concerne
ing vibrating membranes. ¥Falsetto, on the other hand,
is flute=like In naeture., Here 1t is the alr itself that
vibrates after the fashion produced by lips blowing inﬁo
the orifice of the flute, Martels sgrees with most of
the observers of thls period concerning closure of the
posterior portion of the glottis; but believes the ese
gential factor in falsetto production is not such a
closure but, rather, an approximation of the ventricular
bands, Such approximation causes ailr passing through
the lower orifice to strike these bands, giving rise to
the alleged Tlute-like production. Accordingly a singer
with destroyed ventricular bands would be incepable of
produecing head tones, Here is a theory congiderably at

odds with Lehfeldt and Muller, Tormer experimentors with
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exsected larynges, who considered themselves to have
noted edge vibration in the falsetto instead of the lower
register and deep vibration of the ligaments theme

selves In the lower register, Bell Laboratory motion
picture photography of the vocal cords in action would
seem to demonstrate rather conclusively, in lower pitches,
at least, more than mere vibration of the bulk of the
ligaments., A rather violent oﬁening and slapping toe-
gether can be clearly observed on these pitches, such
actions probably demonstrating the verity of the puflf
emigsion theory long held by some, Here with lartels we
have another exponent of the two-reglaster theory but one
who atbributes thelr causes to very different actlions in
the larynx from those observed by luller and Lehfeldt or
much later by the Bell Laboratory.

Gouguenheim and Lermoyez also support a two-register
theory but add to the causes two differing conditions of
the resonating mechanism, These writers lay much stress
on gquality as well as piteh differences observeble in the
falsetto in contrast to the chest, Intering into the
caugation of the flute-~like quality of the falisebtto, they
maintain: closure of the nasal cavities by a strong cone-
traction of the soft palate, end a special adjustment of
the mouth cavity in which the cheeks are more tense and

vibrate more freely than in the chest register, In gon-
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eral the characterlstic physical phenomena observable in
the two registers are:

1. In the chest voice the larynx is contracted and

the pharynx relaxed,

"2 In the head volce the larynx is relaxed and the

pharynx contracted, |
Shortening of the vibrating portion of the glottls is ob-
served, as by numerous others, a characteristic of head or
falsetto production. In general such & theory 18 not
totally out of harmony with known accoustical principles
If a relaxed pharynx is a large one and a contracted
pharynx is a small one., Reletively speaking, large cove
ities resonate low pitches, Stanley maintalins, however,
that the widely open throat 1s by no mesns a relaxed
throat. On some occaslons he seems to maintain thal the
throat 1s o be held »rigidly open,

In genersl Macknezie finds the scilentific obsecrvers,
in spite of certain outstanding disagreements, in harmo-
ny on essential things, ¥First, they all, with the exe
ception of Dr, Wesley Mills (to be discussed later),
they elect to support a two-register theory., ALl note
that there is, comparatively, a grester amount of antero=
posterior tension of the ligaments in the chest register,
A small glottal aperature seems bto characterize the head

reglster when 1t 1lsg compared with the chest. In the head
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tohes a smaller amount of cord substance seems to be in
vibratlon, In the head voice the air blagt 1s less strong,

Now we come to Mackenzie himself, one of the key
figures in our study. IHe is lmportant to our study for
two reasons: First, he conducted what could probably be
considered the most exhaustive laryngoscopic study made
during this period. Secondly, certain of his conclusions
and some of his intimations have a rather important
bearing on Stanley's register doctrine,

Mackenzie classlified and evaluated methods of vocal
investigation. He suggests four possible ways to study
the volce:

l. Subjectlive sensation
2. Analogy

3s Bxperiment

4¢ Dilrect cbservation

Whilst some of these methods are simply fallaclous,

none of them is entirely satisfactory. Sensation

which is alwsys an untrustworthy interpreter in all
that relates to our internal economy_ is particularly
treacherous in vegard to the throat.l
lowever, sensation, thinks Mackenzie, 1s useful in confirm-
ing results arrived at in other ways., It can always be
relled on when it tells whether or not an section causes

strain. Mottt studylng the neurological aspect of the

vocal mechanism pointed out in 1910 that hardly any sene

4 Hygilene of the Vocal Organs, 73=4.
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sory nerve endings are to be found in the vocal cords or
the muscles of the larynx, This factor would seem to
give more emphagis to Mackenzle's view concerning espe-
cially when related to the mechanism of the larynx.l
"Experiment 1ls so difficult of application that its
range of usefulness 1s necessarily 1imited."® The writer
is led to believe that to experiment in Mackenzie's
view consists largely of work done with animals, l.e,.,
varioug operations performed on the larynges of live dogs
and other anlmals in order to observe the workings of
the live larynx, observation of the human larynx in cases
of injury or surgical operation, and the use of exsected
animal and human 1érynges. Obviously the "range of use-
fulness" of such experimentation is drastically limited,
The writer suggests, however, that the experimental
range may not of necessity be so limited, The method of
the group studies of the.developm@nt of voices under con=-
trolled conditions hes not been sufficiently exploited
in the field of vocal rese:—xrch,3 though much has been
accomplished in this manner in the field of educational

paychology,

1wy Survey of Recent Voice Research," Wilmer T, Bare
tholomew, Music Teachers National Assoclation Volume
of Proceedings for 1937, 116.

Hygiene of the Vocal Organs, 75.

($Y

See Appendix I,
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Granting that the limitations of the process of ob-
gservation are also limited, Mackenzie descoribes the set
up for his study and its results, Filvst, the throats to
be exemined should be those of singers only. WMackenzle
sees little value in adhering to Grutzner's distinction,
1.e., the use of three types of subjects In a laryngoscope
lc observationsl study: tralned singers, natural sing-
ers, and non-singers., Mills criticizes Meckenzie's
gstudy on the grounds that non-singers were excluded, 1
On the other hand, Mackenzie criticives Mills' study in
that Grutzner's distinctlions were adhered to an few oute
gtanding singers were used, Secondly, in Mackenzie's
study, a subjeet was to be consgidered Invalid if it were
not possible to observe the cords in action throughoub
the whole scale,

The dirficulties in thé way of an adeguate examination

are so great that to obtain a complete view of the

whole process a very large number of aingers have to
be examined, Thus in order to study the working of
the voeal cords throughout the entire scale in BO
persons, I found it necessary to examine bebtween

300 and 400 singers « « « I have looked only at the

throats of persons with fine voices. My cases ine

clude a great many of the best gingers of the day;
of the 50, 42 were tralned, whilst four were natural
slngers ¢« «

As with the scientific investigators which Mackenzie

calls to his support, Mackenzie notes two registers, The

1 11118, Volce Production in Singing and Speaking, 159-168,

2 Hyglene of the Voeal Organs, 58.
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physical differences most notable between the two repls-
ters is the length of the vibrating element.

The only novelty which I have ventured to put fore

ward is that the egsential factor in head delivery

is the short vead, X

Mackenzie noted that in the low tones of the vast
majority of voices the whole glottis is open., Thig In
cludes both the ligementous and cartilagenous portion,
However, in the upper tones of the chest register closure
of the cartllagenous portion is usually observed, This
may account for gome observers'! belief in more than two
registers, However, Mackenzie does not conaider this
closure ag a factor greatly affeeting production,

The closure of the posterior portion of the globt

tis does not seom to be a very important matter,

ag it does not affect the vibratory element and 1t

is highly probable that some air passes throush

the hinder portion during singing even when apparent

closure has taken place,
The closure of the cartilagenocus glottis, thinks Macke
enzie, 1s not of great importance since this in itself
does not change in itself the length of the vibrating
element, This 18 due to the fTact thet in Mockenzie's
opinion "only the ligamentous portion forms the true
reed," This matter ig of interest in relatlon to Stane

ley®s breath expulsion experiments., He finds breath ex-

pulsion somewhat greater in the case of low notes than in

1 tpia,, 57, footnote.

% Tpid,, 63.
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the notes in the middle of the voice, If, as liackenzie
suggests, the cartilapgenous glottis is open on low notes,
reason may be gilven Stanley's observation. In the head
voice or falsetto Mackenzie notes a not inconsiderable
change in the length of the vibrating element, Tor here
a segment of the ligementous glotiis ls tightly cloged
leaving only a part of ite length to vibrate.
e o o 1n the head voice of women and the falsetto
of men, stop closure , «  always takes place In
the posterior portion also. In the former cases
there 1s an elliptical opening extending to the
anterior commisure of the vocal cordsj in the lote
ter the elliptical opening occupies the middle one
third of the ligamentous glottis « o « Whether the
atop action occurs only behind or both behind and
In front, the elliptical opening between the lips
of the glottles becomes progressively shorter (from
behind forwards) as the voice risez, In only two
cages have I seen any exception, and in these the
elliptical opening was found at the back ol the
glottis just in front of the vocal process, -
This closure of the portlion of the glottis is accomplish-
ed by apparent tlght pressure of the closed portions of
the lips against each other. In some cases the closure
seenms to be accomplished by the edges of the cords overe
lapping; in others by such bight pressure that the edges
are turned upwards, In elther case pressure is nore
than sufflcient to complebtely prevent vibration.
Whereas the vocal masters of this period et rigid
bounds above which the registers of the voice should not

be.carried and made blanket distinetions to which all

1 Ivid., 62-4.
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volces should adhere, Mackenzie is not nearly so dozmatic,
He spesks with the others in deplowring the practice of
carrying & register too high, but "too high" in Mackenzie's
mind seems to be a matter of the individual voecal instrus-
mente.

If in the attempt to develop the voice, a register
ig forced beyond 1ts natural limits in a glven indivie
dual, Injury to the vocal orgens results.

e » Lt iz In order to guard agailnst evil of this
kind that I have laid much stress on the necessity
of dealing with every voice according to 1lts 1dio~
SYNCTECY o

One can see with the laryngoscope the excessgive

congestlon induced by carrylng a regilster beyond a

certain point, and the almost instant return which

occurs when the reglister is changed, Competent
~authorlities affirm that the example of Dupuey, the

French singer so famous for his high chest tones,

had a pernicious efffct on other tenors who attempe

ted to imitate him,

However, it seems in the case of some voices there is no
practical 1imit to the use of the chest register, Any
note which might be demanded of such singers can be adew-
guately and easlily produced in that register. Nearly all
the male singers except falsettists and tenors are one
register singers., ©Some tenors are actually sble 0 pro-
duce all the notes demanded of them in the chest register,

The proper use of the register is a point of the

greatest importance in teaching. Some tenors can

attain a very high pitch with a long reed (chest
register), and a few others have been able to hold

Y Ibid., 115-4.
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the high C, whereas most tenors experlence greabt
fatigue of the tensor muscles of the voecal cords
if they sing very high notes in the chest regise
tor; indeed, the attempt often brings on serious
congestion of the windpipe. On the other hand,

by using the short reed (falsetto) such singers
can produce charming tones without any injury to
the dellcate muscular apparatus of the larynx.
Many sopranos can produce two octaves and two or
three notes with the long reed and do not find it
necegsary to shorten the vibrating element, but e
large number of mezzo-sopranos can only reach thelr
higher notes with the head register (short reed),
and contraltos also usually employ this mechanism,
It is in the latter clsss of voice that, when the
shortening of the vibrating substance of the cords
beging to take place, tones of pecullar guality
are produced, to whilch the term middle register is
sometimes applied,

However, for the majority of tenors use of the falsetto
1s advlsable at extreme high piteches. Pure sopranos,
Mackenzie thinks, can execute most song ranges demanded
of them with the long reed mechanism, He calls attention
to three sopranos examined by him, Nilsson, Albani, and
Velleria, who apparently maintained the "long reed®
mechanism throughout the extent of thelr scales. Heg=
zos and contraltos, on the other hand, usually resorted
to the short reed or “"head" mechanism for their higher
notes.,

It is not to be coneluded from the foregoing that
Mackenzie considered the falsetto mechanliem lacking in
any of the exauples mentioned though perhaps it is une
used in many. He malntains that the finest male alto

gingers spring from bass or barytone singers who use the

 Inde., D



short reed,

One curious point concerning Mackenzle's study, not
mentioned by him, is that the long reed mechanism is
used almost exclusively in the case of the heavier of
the male voices, On the other hand, the similar condition
seems o be no adequate explanation of why this should
he the case.

Concerning one of our problems in this study: Ig
the exercise of the falselto mechanism of value Lo the
development and health of the voeal insbrument? Macken-
zie makes no definite statement on this point, He does
gtate, however, that no harm is done to the regular rege-
ister if falsetto is not exclusively used, but that the
exclusive use of the falsebtto 1s destructive Lo the
natural register,

The finest albo gingers amongst men apring from

bass or barytone singers who use the falsetto or

short reed, but the exclusive use of the falsetto
by these singers ultimately destroys the natural
register or long reed., I both registers are conw
stantly exercised, no harm is done,

In Mackenzie's general view of reglsters some alight
support of Stenley's ideas can be seen, Iirst, they
agree on two. Second, both think that simllar meche

snismg activate both the head voice of women., Stanley

callg both falsetboj Mackenzie uses the berm "short reed,”

1 1pid., es.
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Both sgree that piteh is not the only factor that governs
which register is being used. IHere, of course, Stanley
goes much further than Mackenzie in naming intensity as
the dominant causal factor, However, it can be saild that
the intensity factor is not entirely unrecognized by
Mackenzie:

Every singer knows by his own experience that it

is difflcult to render a high chest note plano,

and that the higher the pitch the less easy 1t

becomes, It is, on the other hand, almost_ impogw

gible to sing a true falsetto note Torte, *
Mackenzie finds thet in some cases the "long reed" is
used throughout the whole of the volice., Stanley thinks
that the lower register cen be go trained,that 1t can
be used almost throughout the whole rapge, ILikewise
Stanley considers it possible to phonate throughout the
greater part of the range in the falgetto, OStanley cone
tends that the practice of the falselio is beneficial to
the volce if the lower reglster ls likewise practiced;
Mackenzle believes it does no harm to the volce if 1t is
not used exclusively, He makes no claims that it is
beneficial,

One other Investigstor of sclentific reputation,
Dy, Wesley Mills, receiving only cesual mention to this
point, should merit some of our sttention, he being some=

what at odds with Mackenzie in that he seemingly sides

with the vocal masters concerning the number of the regige-

&
Ibid,, 89-90.
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ters, Mills' point of wvariance with Mackenzie cennot

be taken lightly since, like Mackenzie, he put forward
another laryngoscople study of some fifty volces. Vhere-
as Mackenzie considered Grutzner's distinctions of 1lite
tle importance, Mills' study took them into consideration,
Grutzner's distinctions of trained singers, natural sing-
ers, and non-singers hes been mentioned before in cone
nection with Mﬂckenzie.l The issue Involved here seems
to be: In the attempt to discover truth about the rege
lsters of the voice, 1s 1t Important to conduct investi-
gation into eases in the latter two and especially the
third of the above categoriest Rach investigator thought
the other's study weakened by hils attitude concerning

the Importance of these latter categories. It would
seem to the writer that Mills was right to include these
in the study and that Mackenzie was wrong to ilgnore them,
However, another problem 1s involved in such a study,
namely the size of the task, Mackenzie felt thalt o
include non-singers would not only be of little wvalue

but would greatly extend the job of investigation,
Whereas Mackenzle's investigation may have suflfered from
the exclusion of non-singers, it would seenm definitvely
superior in its exhaustiveness, TFor Mackenzie was rew

luctant to record results for every subject examined,

i
See pege 73. above.
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counting as wvalid in his study only those subjects in
which he could see the cords throughout the whole scale,
To get £ifty setisfactory subjeets it was necessary to
examine three to four hundred throats. No such number
was examined by Mills, HMills'" text is not clear cone
cerning the meaner in which his subjects were distribue
ted smong the three of Grutznerts categorles. However,
the writer assumes bthey were published elsewhere 1 gince
Mackenzie gilves a rather complete account of Mills?! ine
vestigation, Only ten were trained singers, twenty-one
naturel singers, and nineteen non-singers, There were
a far greater number of male subjects than female,

Adopting Grutzner's classification of 'trained
singers,' natural singers, and non-singers, Dr,
lMills examined fifty persons, and gives the rew
sults as far as could be ascertained in every case;
it muset be observed, however, that in a very large
proportion of these subjects the actlon of the
vocal cords could not be seen throughout the entire
gecale . « o Indeed, emongst Dr, Mills' cases there
were only bten trained singers, whilst there were
21 natural singers end 19 non-singers., The result
of the lnvestigation was, therefore, somewhat ine
complete as regards the working of the voesl reed
in the singin% voice,

0f the fifty cases thirty seven were males and
thirteen females,

Of the 13 women only 3 could make genuine head notes and

in twe of these Mills was able to see the glotiis ag more

A Probably 1n "An Examination of Some of the Controverted

Points of the Physiology of the Volce, especially the
Registers of the Singing Volce and the Falselto," (Ame
erican Association for the Advancement of Sclence, Auge
ust, 1882), This source is noted by Curtis, Volce
Bullding and Tone Placing, footnote, 109.
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or less closed anteriorly and of the same appearance as
the male larynx in the falsetto., He found that In the
falsetto range the inter-cartilaginous glottlis is en-
tlrely shut with part of the ligamentous glottis also
closed, the cords being pressed firmly together behind
but in a wvarlsble degree in different persons. They
were generally approximated in front as well..1
In general Mills claims to follow Seller in her in-
terpretation of the registers, He suggests, however,
that the divisions of the chest repister observed by
Seller and others is plitting hairs,
Probably in many male voices there are distinctlions
of registers Mme, Seller alludes to, l.e., Tirst
chest and second chest, or some change analogous
to the middle of females; but from one cause and ane
other, this seems to readily disappecr, VWhether it
would be worth maintaining is a question that the
author suggests as et least conslderatlion, Certain
it is that, speaking generally, there is no change
In males equally pronounced with the passage Trom
the lowest to the next higher (chest to middle)
register in females,
It is probable that & three register theory will satlsfy
him, Mills dissents from the terminology of the wvocal
masters in that they, Seiler included, labeled a middle
regligter falsetto,

Dr. Wesley Mills inclines to Mme, Seller's arranze=
ment of the registers but pleads for a terminology

3 Hyglene of the Vocal Organs, 84-6.

2 Yoice Production in Singing and Speaking, 170.
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that shall involve no theory as to production, but
merely indicate relative pitch, l.e., lower, mlde
dle, and upper, L

In actuality it may be that Mllls was not in his own
mind sure concerning the number of the registers. There
are probably falrly definlte limitations though the pro-
cess of training may seemingly circumvent these 1imitdu
tions in some cases, To consider the range extent of a
register as a very individual matter with Mackenzie is
muech further than Mills wishes to go. ‘

Dr, Wesley Mills, in his excellent paper, seemed

to agree with the divisions of Garcia an& Mme,

Seller; but in a private letter to Mackenzie said

he d4id not care to be set down as a hard and fast
advoocate of any of the divisions of the reglsters

€

now adopted,

The diversity that Mackenzie found in singers does
not, in the author's opinlon, exlst in nature;

much if not most of it was due to training, and all
that can be said that several people may sing in
different ways with not greatly different aesthetic
results; but such investigatlion as in thls case ma
lead to conclusions that are dangerously liberal,

To the question, "Is the head voice of women the
game or gimilar to the falsetto in men?" Mills seems in
gubstantial agreement with Mackenzie,

The high falszetto of men and the head voice of wo-
men are produced by a similar mechanism and method,

£

1 Hygiene of the Vocal Organs, 78-9,
2 Curtlis, Voice Building and Tone Placing, 11ll=2,
3

Volce Production in Singinez and Speaking, 167 and 168 ,
Ibid., 15¢.

>
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However, in ellelting the secrets of the registers, more
attentlion should be given to the breathling. Stanley's
experiments on breath expulsion indicate falsetbo asg
using more alr than the lower register, Other observers
(in Mackenzie's time, that is) tell of the absence of as
great a pressure of breath in falsetto as seems not to
be the case in the lower regzister. These two ldeas do
not necegsarily conflict since the rapidity of the escape
of aly does not indlocate the amount of breath pressure
exerted during vocallzatlon. The amount of breath pres-
sure used In either register actually may vary greatly
according to the pltch and intensity of vocallzation,
To produce falsetto above high C may necegsitate a prog-
sure btremendougly greater than thet needed for falsetto
an ochbave lower, Al the same tlme escape of alr might
be quite rapld, Many authorltles have considered the |
pressure of the alr itself ag a factor in piteh, In-
crease of ailr pressure, 1t 1s ssid, will In itself raise
the pitceh or at least assist the cords to adjust to a
higher pitch, Stanley's register theorles may first
have been derived from the results of his breath oxe
pulsion experiments which will be described later in this
stbudy.

Is the use of the falsetto a factor In the health

of or in the proper development of the voice? Mills
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nelther affirms or denies this question, He states that
the old Italian masters trained singers to the use of'the
falsetto, However, he makes no claim to its value ex-
copt that in ite use the singer can get relief from the
high tension caused by oarfying up the lower register,
Milis' description of certain probable intrinsic
laryngeal muscular action is of interest to our study
and, perhaps, of some value to it, He seoms in agreement
with Stanley concerning the functlon of the crico-thy-
roid muscle,
Just as the diaphragm is the most important muscle
in breathing, so is the crico-thyroid the most ime
portant in ordinary speaking and in singing in the
lower veglster, 1
He believes, agreelng wilth some, in opposition to others,
that the pull of the muscle is toward the larger or thye
rold ecartilage, Thus as the crico-thyroid contracts upe
ward H$ilting 1ls to be observed in the anterior portion of
the cricoid cartilage rather than dowvnward tilting of the
cricoid, It would seem that no essentially different ef-
feet would be produced on the vocal bands themgelves in
either of these cases or even if movement were observable
in both cartilages., In any case contraction of the cri-
co-thyroid, if no other factors were to modify the pice
ture, produce a strefching and lengthening of the vocal

ligaments., Yel a very strong pull that would gilve much

Abid., 83
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tension to the ligaments, thus raising the pitch greatly,
might be possible without the gap heving reached its
1imit of closure and without the muscles having reached
bheir limit of contraction. ©Such a condition would seem
ingliy suppose adequabte holding action at the arytenoid
ends of the ligaments as Stanley maintains should prevail,
Mills believes, however, that the position of the muscle
and the small size of the gap between the anterior cri-
coid and anterior thyrold must of necessity impose a
1linit on the piteh ascent possible in the lower reglster.
Further there is a limit to the amount of contraction in
a given nmuscle, If these can be congldered as valid fac-
tors, then it might seem that at leasgt in a glven indivi-
dual case the lower register would be quite definitely
limited.

Mills recommends with Stanley lower register or cri-
co-thyroid action use for all singers, TIHowever, the reason
for such vse is again not Stanley's. Stanley proposes its
use as a major factor in vocal development, Mills wants
it used by our soprano because "without it the best tones
of the lower register are impossible,” He also with
Stanley recommends that it be not used exclusively.

The tragic actor, elocubionist and publiec speaker,

and the singer, whether soprano or hags, should

neglect no muscle, though they may be justified in
developing some in execess of others, but even with
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watehful eye on the weakest part, 1
Stanley would object to any uneven development in any
voice. Agaln the reasons are not necegsarily the same,
Stanley maintaing that exclusive use of one register des;
troys the voiee., Mllls ¢laims that such practice will
draw down the larynx causing it to be used in a cramped
pdsition.

Here at the end of what we have termed the "lerynzo-
scopie perlod" 1t is perhaps truthfully gteted that not
a great deal of support has been found for Stanley's rege
ister theory at least in its fully developed Torm, l.e.,
registers béing more related to intensity than o piteh,
goparate development of the registers being essential to
vocal traininge True it is that among the most competent
observers of the period there 1ls grealt support of a two=
reglster theory in which Stanley belleves. Mackenzie
vaguely approsches Stanley's doetrine in his mainbainance
that in some cases one resister can be used practically
shrouechout the wvoeal compass, in his belief that with many
individuals many notes can be sung lIn elther register by
the game Individual, end in his statement suggesting the
aifficulty in rendering high chest notes plsno or loud
falsetto notes, Mills approeches Stenley's doctrine in

maintaining that lower reglster sction is vproduced largely

L Ibid., 84.



by the erico-thyroid muscle, and in that he maintains
that no part of the laryngeal mechanlem should go come
pletely unused, Agreement with Dr, Stanley is evident in
the elaim of several Including Mackenzile and Mills, that
the falsetto of men and head voice of women are similar,

it not ildentical, wvocal mechanisms,



CHAPTER IV

THE DPRESINT CENTURY

Our next pericd to be studied beging roughly at the
turn of the century and lasts generally up to the present
time, In many ways the study of matiters vocal became
more seientific in nature. IHowever, scientific study
tended to de-emphaslze registers if we are to compare this
perlod with the one just past, This does not mean that
disegreements on registers became resolved or that thev
were nezleocted, It means only that whereos in the perilod
of Meckenzle preponderant attention was focused on rege
isters, in the next vocal generation preponderant ate
tention wasg focused on other things.

Wilmer T, Bartholomew pives us a very fiune swumary
of the advances made in the science of volce during this

1 His material suggests that the work done during

period,
this modern time is perhaps best divided into threc kinds:
physiological , psychologleal, and physical.

On the physiological side the general manner of vocal
cord vibration hag been considered, Barvtholonew credits
Garcla with having realized the explosive charactor of
this vibration. Bell Laboratory's rapid motion plctures
of the cords in sction leave little doubt for lower
pitehes at leagt, that the "puff" theory of the vibrailon
of the ligaments is essentially correct.

1 Bartholomew, "A Survey of Recent Voice Research,®
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lierkel extended Garcia's observatlions, Ewald dege
cribed the cord movement as a cushion sction, These con-
clusions have been verified, thinks Bartholomew, by Rethe,
lusehold, Seripture, Nagel, Weiss, and Metzger, Mottt in
1910 made this significant observation of a neurological
character: That there are hardly any sensory nerve endings
in the wvoeal cords snd muscles of the larynx.l This bee
ing the case, 1little hope may be found for any possibile
ity of achieving direct control of the laryngeal mechanism,
In actual practice, of course, many vocal masters had long
heforex%éliﬂed that direct control of the larynx is not
possible or aven dangerous to attempt. The loglical
conclusion is that the ear alone can be the judge of
piteh, intensity, or color., Important contributions
from the physiological angle have come from the Univer-
gity of Iowa. In an article by Erickson the basic face
tors of the human volce are summarized.?® Hetzger should
be mentioned for his thoroush research on the action
of the voeal cords.”® Pageb's work should be mehtioned

insofar as he considers the phéryngeal region of great

d Voice in Speech and Song,

leneavaui

1 hott, ¥, W., The Brain
1910.

8 Brickson, C. I,, "The Basic Factors in the Humen Voice,"
University of lowa Studies in Psychology, lNo., X,
Psychol. Monog,, 19286,

3 Metzger, ¥W., "The Mode of Vibration of the Vocal Cords,"
University of Iowa Studies in Psycholopy, No, XI,
Psychol, Honog., 1928,
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importance in resonance thus tending to support Stanley's
more extreme view of pharyngesl resonance.t Bartholomew
also gives Russell credit in the physlological field for
his xeray technique and his moving plctures of the lare
ynx.z Bartholomew doesn't mention Russell's develope
ment of the Laryngo-periskop, nor his work in detecte
ing resonating portions of the body through measurement
of surface vibration, Ilie does, however, state that
Russell, and slso Cotton,® lay great emphasis on the
throat surfaces as a conditioner of tone q_'tjmlity.4
Panconcelli-Calzia should be mentioned Ffor his moving
pictures of the vocal cords, Nagus' analysis of the vow-

cal mechanism, Bartholomew thinks, is the most complete

published.5 HMaljutin using the stroboscopic principle

1 Paget, Sir Richard, Human Speech, 1930.

Russell, Speech and Voice.

o]

Cotton, J.C., "Resonance in Softe-walled Cylinders,”
Jd. Acoust, Soc, America, V, No, 3, Jan. 1834, A
Study of Certain Phoné%ic Resonance Phenomena
Abstracts of Doctors, Dissertetions, No, 21, 6hio
State University, 1947,

4 Bartholomew may be goind & bit far in stating that
Russell lays great stress on the cheracter of throsatb
surfaces, Rather he suggests the possibility that
the character of the throat surfaces may have no ine
considerable effect on tone quelity.

Negus, V., B,, The Hechanism of the Larynx, 19350,
"The Mechanism of Phonatlon,”™ Speech, 1, 15-33, Jan.,
1936, :
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finds & lerge proportion of voice students have unecual
and irregular vibrations of the cords, Josephson has
Investigated the anatomy of the thyro-arytenold and the
Influence of the wventricles on tone quality.l Moore's
article on the history of laryngeal investigation gives
valuable naterial on the accomplishments of investigas
tors on the physiological siﬁe.z Added to this, though
Bartholomew calls no specific attention to it, should
be Kenyon's analysis of the extrinsic musculature of
the larynx, Consliderable attention is given to the exw
trinslc laryngeal musculature as more than a permitting
or prohibiting mechanlsm, Some, notably Feuchtinger,
(not a respectable authority), consider 1t a paramount
méchanism in the pitch control of the properly produced
voice, lYeuchtinger proposes that the secret of wvoice
development 1s to be found in the independent exercise
of certain parts of this mechanism.4 Others of more
respectable authority aonsidgr that parts of this muge
culature can assist in railsing the pitch. Stanley
4 Josephson, BM,, "The Physiology of the 'false' wvocal
cords and the Anatony of the thyro~-arytenoid Muscle

and of the Thyro-Epiglottic Ligament," Arch. of
Otoleryngology, Auge., 1987,

2 Moore, P,, "A Short History of Laryngesl Investlgatlion"
Quarterly Journal of Speeeh, XXIII, No, 4, Dec,, 193%

5 Yeuchtinger, The Vocal Organ -- Its Mechanism,

4 Kenyon, "Significance of the Extrinsic Musculature

of the Larynx."
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seems to think so, too, but believes such actlion deg-
tructlve and that such should be accomplished by the ine
trinsle museculature only,

Bartholomew mentions some work of sclentific repute
done on the psychologlcal side of voice use, Seaghore's
work should be mentloned at this point as well as that

of his assistants at Towa on the vibrato.l

This, of
course, belongs in part in the other two fields, but as
far és perception of the vibrato is concerned, it has
within 1t many psychologieal implications. Mileg also
of the Unlversity of Towa studied pitch accurucy.z

In the physical fleld much work has been done,
Helmholtz's great study of acoustics has been well car-
ried forward by Miller, Marage, Rouselot, Revier, and
Hermann, It is from the last that the term Yformani"
is derived, A formant 1ls & region of resonance on the
magical scale, a kind of fairly constant partlal ox
overtone present in a tone which seems to maintain 1t
gelf regardless of the piteh or vowel phonated,

A similar investigation has been under way at the

Peabody Conservatory of Music . « » Ve found a sube

stantial veriation of overtone timber confirming
Rothehild's work, and have defined two formant

* Seashore, C,E,, (Editor) "The Vibrato," University of
Towa Studies in Psychology of Music, Vol T, IU3Z.

a Miles, We Rey "Accuracy of the volce in Single Pitch
Singlng " University of Towa Studles in Psychology
No, VI, Psychologlcal HMonographs, 1928,
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repions characteristic of the properly produced
male voice. The first of these centers around the
450=5560, or roughly around the C above middle C
confirming Kasansky and Reschevkin, and Stanley:s
'pharyngeal resonance.,' The second, which 18 pro-
duced in The larynx itself, centers roughly around
£2600=3100, or from about E to G of the highest
octave of the piano.l

The introduction of the vacuum tube has been of immense
value in the physical field, it being the chief activa~-
tor in reproducing, amplifying, and measuring sound,

WWith its help tone cannot only be reproduced with con-
slderable accuracy and amplified as a whole, but also

it can be amplified in its parts and its component parts
can be put on paper that the tone may, so to speak, be
seen with the eye. Consequently, tone quality, intensity,
and piteh can be far more accurately measured than by

the most acute ear, Perhaps the most exhaustive study
with suech eguipment has been conducted by the Bell Tele=
phone Laboratories. These studies primarily designed to
improve telephone communication have branched out till
they have covered much of interest to the voice sclentist.
Such names ag Crandsll, Fletcher, Sivian, Steinberg,
Sacla, and Wegel are to be numbered among the conbribue
tors on voice from the Bell Laboratories, Little dtudied

t111 comparatively recent times has been the voice

Bartholomew, "A Survey of Recent Voice Research,"
118«119,
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vibrato. Much work has been done on this now realized
Important element of voice by the Seashore school at the
University of Iowa, Beiore the advent of accurate elec=
trical instruments analysis of thls phenomena was not
pogslble, Through study of the vibrato 1t has been
learned that the vibrato is an essential part of good
tone quality, that it consists of a variation of pitch,
intensity, and tone guality, that its period should be
approximately 6.2 per second,

Stanley gives a great deal of attentlon to the vi-
brato., He malntains that it is due to a nerve impulse
that permits the muscles periodic reliefl from tension.
When, for example, tones are produced under conditions
where little tension lg required, the vibrato is minute
or even absent,

At very low intensities, under proper technical

conditions, the vocal cords are still relatively

widely separated., Under these circumstances the
breath expulsion 1s very hlgh, and considerable
work must be done by the singer to maintalin the
breath pressure snd phonate with the resonance
cavitles held in their proner "set,.’

A further increase in intensity augments the tension

on the muscles of both the larynx and the pharynx,

and narrows, and finally closes the slit of the
globtis. At & certain point of intensity, muscular
fatigue would result were this tension on the muscles
of the pharynx and larynx to be held constant and

the breath pressure maintained , . .

When this point at which the vocal muscular system

o o o would fatipgue, If it were held in constant

tenslon, is reached, the vibrato action begins to
come in%o plays; and this actlion increases as the
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intensity riges,t

Since in Stanley's view of registers the falsetto
is lacking in intensity in its lower pitches, little
or no vibrato should be evident there, As the piteh
rises sufficiently to permit increased intensity, vi-
brato actlon appears. In the lower vegister, except
perhaps ‘in the very lowest tones of the voice, there will
be vlibrato action, Thug in a sense though the vihrnfo
action may not be direotly connected with registration,
it is surely, in Stanley's mind, closely related,

Vowels have lent themselves perhaps more veadily
to physlical study than to physiological Investigation.
Russell's extensive wvowel investigatlon has been a
notable exception, being essentially phsyiological In
its attempt to determine the throat shapes that prow-
duce the vowels by mesns of X-ray studies, Barbtholomew
gives ceredit in this fleld to Miller, Stumpf, Liddell,
Crandall, and Paget, Much of the work has dealt with
ascertaining regions of resonance which produce the vare
ious vowel colors, It is of interest to note that some
of the regions of vowel resonence are sgo low that it is
difficult, if not imposslble, for a soprano to phonate
them on her higher pitches, By the use of organ pipes,
sebs of buning forks, electrically controlled sound come
binations utteﬁpts have been made with varying success

to reproduce the vowel sounds mechanically.
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The average vocal master considers the well-pro-
duced tone as belng rich in overtones, Especially in
the high "head tones" of sopranos have they been congide
ered abundant. However, Kasansky and Reschevkin report
that the female voice above pitch H80 1s practically
without overtones, They noted a spreading of enevgy
in a poorly produced voice as compared with a relative
limitation to certain frequencies in the case of good
volces, They noted a "formant" reglon near pitch 512 in
low and medium male volce regardless of vowel, However,
this "formant®™ region wss noticed to rise considerably
on the production of an "open" or "white" tone.

For the mogt part the investigetion mentioned by
Bartholomew (except Stanley's to whom he devotes a para-
graph) have little to say sbout registers. Few, except
Russell and the Bell Laboratory staff, have glven much
ettention to the working of the glottis itsell, However,
the work of & few of these scientists and several not
yet mentioned by Bartholomew will be brought up later,

Generally speaking, during this period dating
roughly from 1890 to the present, the register contro-
vorsy 1s left to the throat specialists, music critlcs,
and voecal masters.

First in line among the throat specialists in chro-

nology, influence, and probably in value of work presente-
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ed is Curtia.l That Curtls had influence in hizh wvoecal
cireles is evident from Blanche Marchesi's denunciation
of hilm and the school he apparently formed among the
Metropolltan artists,

The triuwmvirate, /Curtls and the de Reszke brotherg/
declded after many conferences that it is the hit of
the glottis which endangers the slinger's throst , « «
But they could not distinguish between the hititing
and the clogsing of the glottlis, and at once decided
to condemn every method that allowed singers to

make thelr voocsl cords meet when emittling sound,

Other sincers were invited to be present at those
discusslions and some of our school, like Melba,
Fames, Calve, Susan Adans, and Syhil BSanderson, who
had all been trained in the Garcleelarchesi llet thod,
were shown the *hogey' of the 'coupe de glotie!

end its terrifying consequences, At these mectbings
war was decl&red upon all followers of our method,
and the artists' minds were worked up passionately
until they really believed their way of using Ttheir
voices was perilous,?

Curtis explains the general activity of the pltch
mechanisgm as follows:

The thyroid cartilage lis fixed, . by the
very strong muscles attached to 5L anﬁ Meyer

says direct tension of the vocal cords is produced
to some extent by the mere adjustment of the glot-
tis, partly through the approximatlion of the vocal
processes of the avytenold canrtilages, and partly
through thelr depresslon by the thyro-arytencld or
thelr elevation and adjJustment by the lateral
erico~arytenold muscle, Following this preliminary
ad justment, there is a fixation of the arytemold
cartilaczes by the combined action_ofl the poatgrsor
with the latero-erico~arytenoids,

Curtis, Volice Building and Tone Placing,

& mMarehesi, The Singerts Catechism and Creed, 91,

Voice Bullding and Tone Placing, 387.




99
Stanley conaiders an alleged holding action on the arye
tenolds of parsmount importance,
The posterior corico-arytenold musecles draw the outer
angles of the arytenold cartilages backwards and ine
wards. The lateral corico-arytenoid muscles drew the
arytenold cartileges forwards and downwards, These
two groups of nuseles are, in a sense, antagonistic
and when both are in tension they 'hold' the aryten-
old cartilages Tirmly to the oricoid cartilages, thus
making possible the 'stringing! of the vocal cords,
Tension on both the posterior and lateral erico-~
arytenold muscles establishes a condition of equilibe .
rium between the ericoid and the arytenoid cartilages.™
Curtis inclines toward the view of HMackenzie that
the places on the musical scale where register changes
are to be noted vary from person to person,

By register we mean the tones which are produced
by & particular arrangement of the voesl cords.?

He callg partlcular attention to Maneini's early nota-
tion that in certain rarve instances there is only one
register - the chest.” He points out that Mills /fan
advocate of Pairly definite register boundaries/ stated
that in certain instances only the chest mechanism is
used,4 He Follows by restating Mackenzie's "remarkable

obgervation® that pure sopranos seem to use the chest

L your Voice, 59 and 60,

2 Ibid., 109,

S Maneinl, Practical keflections of the Fipurative Axrt

4 HMills, Dr, Wesley, "An Examination of Some of the Cone
troverted Points of the Physiology of the Voice, HEa-
pecially the Registers of the Singing Volce and the
Falgetto," Americen Assn, for the Advancement of
Selence, Aug., lBBZ,
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register throughout and that basses and barytones usuale
1y use the chest register exclusively.l Though he agrees
perfectly well on these matlters allegedly observed by
others, he does not necessarlly draw from these factors
Mackenzie's conclusion,

Curtis maintains that there are but two distinct
mechanisms, but that Tor practical training purposes
they are three in numbers Where Mackenzie noted thelt in

gome cases the "long reed" was epparently used throughe

she

o

out the voeal range, Curtis seenms to belleve thet -
Ingtrument can be so trained in all cases so that the
long reed may be used for all the tones.
VWie are, however, convinced that one mechanism
may be cultivated throughout the entire compass
of the voicei that the vocal cords may be made to
assume a position in which they are to all intents
and purposes parallel throughout their whole ex-
tenty « « & =
To accomplish this the cords assume a conditlion in
which they are able to vibrate in segments, rather than
as a unit,
In this method of productlon the vocal cords, ag
we pass from one reglster to another, divide theme
gelves into vibreting segments by the formation
of one or more nodes in the length and breadth
of the cords,9
In ddition to this process of node formation 1lg the

action of the resonabting cavities which adjust theme

e

Hygiene of the Vocal Organs, 39,

.20

Curtis, Voice Bullding and Tone Plscing, 110,

B e
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selves not only to resonate the glottael tone but also to
greatly influence the glottal pitch. The cords are now
acting as "flexible reeds, sometimes commanded by the
vibrations of the columns of air in the resonatling cavi-
ties.“l There may be lnvolved as many as four vibrating
ailr columns, Thus four registers actually can be dlg-
tinguished in some cases, Usually, however, theve are
three, the fourth showing up as falsetto, usually in
"highly trained voices" and generally in voices of soprano
or alto variety. Curtis describes this fourth regls-
ter as Ya beautifully clear and birdlike guality.”

such a theory of such wvast influence of the resoe-
nance cavitles on piteh in the upper registers of the
voice, held by Curtis as well as others, becomes open to
eriticism when one considers the leﬁgth of tubing cone
tained in a brass or reed instrument or flute, It is
nobable that for a mere half tone alteration in pitch
in one of these instruments a considerable length change
is required, However, it should also be mentioned here
that the cavitles of the resgonance mechanlsm are nob
only alterable as to length but as to width and shape
as wells Yet experimental evidence tends to indicate
that the resonance cavitles of the voice are not sufe
flelently extensive or varisble to have any great influ-

ence on the piteh of the voice, This does not mean that

1 1pia., 1ie.
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pharyngeal or oral alteratlions cannot make a certalin
pitch easier to produce., A properly tuned resonator
vibrating in tune with the glottis may assist that vie
brating glottis by offering no alr reslstance to lts
oscillations, that is, permitting free sympathetic
vibration to interact between resonator and glottig,
The shape of the resonators, governed as they are by
mugeles that might be termed part of the extrinsle
mugculature of the larynx, may influence glottal pitch
somewhat by granting the larynz its proper amount of
freedom or on the other hand by curtailing 1lts freedom
by lncorrect tensions,

That 1t is probable the resonating mechanism has
11ttle direct influence on voeel pitch, of course,
does not mean that Curtls is wrong concerning segmento
tion of the vocal gords, That segmenfation of some form
takes place 1s highly probable. Curtis meintaing that
under certaln circumgstances gegmentatlon can be very
complex taking plsce both longitudinally end transverse
lye The Bell Telephone Leboratories monograph describing
the laboratories® high speed motion pictures study of
the cords in actlon notesm in this connection:

When the cords close, a wave~like motion or ripple

ia seen to pees over the top surfece from the glote

tis towerds the walle of the larynx, as the cdges

of the cords press frimly together,

However, this epparent vibrational complexity 1s to be



noted in the loose vibrations of lower pitches for:
Ag the piteh is raised, the motion becomes somee
what simplery when the folds become firmer due
to muscular tension the move more nearly as a unit,
so thaet the opening from below is less and less
apparent,
It 1s noteworthy to observe that for some time it has
been known that voleces do not necessarily aequire more
overtones asg the piteh rises, The so-called "head tones"”
of the vocal range are not necessarily rich in overtones
as has been commonly supposed.l Yet, Curtis thinks
that segmentation of the cords on higher pitches hasg
been demonstrated by several observers through use of
the stroboscope on artificiel larynges, exsected laryne
ges, and the wvocal folds in sction. Among Tirst to use
the stroboscoplc principle in laryngeal examinations was
Oertel of Munich, Oertel maintains that the theoretical
assumpbion that in the upper register vibretion ls cone
fined to the free borders of the cords lacks firm basis,
He reasons, according to Curtis, that if only the thin
edge of the cords is presented to the oubtgoing air, the
internal fibres of the thyro-arytenold would have to be
sbrongly contracted, and the elastic fibresof the cords
themselves conslderably narrowed,
and the result of much contraction of the muscle
would be too greatly narrow the glottie slit, which
is ?xactly tge condition we do not find in the
head tones,
1 Bell Labowatories lonograph, 9.
& Ibid,
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This phenomena has been demonstrated more apparent than

real by the Bell Laboratories' pletures, however, Furthers

more, observation and expreiment convinced Oertel that
this muscle is, in the head register, only passive in
1ts actlion, simply giving tone and elasticity %o the
vocal ligement. That the edge aniy of an elastic meme
brane should be set in vibration by the air blowing
against 1t e impossible, and arfurther argunent agoinst
this theory., However, it is admitted that the most acew
tive vibration in the high register is to be found in
that segment of the cords neayr the free border, Certel
says,

In mild cases of catarrh . »  binly pearls of
mucug may be seen to move from the veniricles of
Morgeni out toward the edge of the voeal cords and
run toward apparently fixed points, where they re-
maln till expectorated,

Observers have alweys spoken of these gpots as nodal
points on the cords. Oertel says that this is not the
casej that « «

The tiny pearls of mucus are driven by the centrle
Tugal foce of the vibrating voecal cords, to the
middle point of a vibrating segment, end from thence
are thrown outward, They mark, then, if anything,
points of greatest movement in the vibrating Sefe
mentg, and not polnts of rest, This fact Oeriel
proved conclusively with rubber membranes stretched
over & ‘tube through which =2ir might be vlown ., . »
On the membranes were placed little drops of mucuge
like jelly, snd when the membrane was set vibrating,
the drops were thyrown toward the free edge, from
which points they were expelled, or they sometimes
moved along the Iree edge to the point of pgreatest

1 Yoice Building and Tone Placing, 123127,
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vlbration in the middle of the segment, and from
there would be carried out by the blast of air,.
The points at whlch the pearls of mucus would come
to rest were not fixed, but wvarled very much

from time to time in each membrane, so that there
could be no doubt that they were not nodal points
e o o Oertel found thet membranes set in motion by
the air blast vibrate in their entire length and
breadth, and at the same time subdivide into sege
ments, longitudinally and transeversely, the sege
ments being divided by nodal lines., Under these
conditions the membrane vibrates longitudinally,
like a stretched string and transversely, as a rod
flxed at one end., Two membranes under the same
tension vibrate synchronously. If, however, . . «
they are subjected to a different tension, the via
bratlions become alternate. Oertel was the firvst to
discover this fact, and it has been confirmed by
Koschlakoff and Simanowski,.l

Curtis then desoribed Imbart's experiments on rube
ber membranes Tor which he uged Oertel's stroboscope.g
Imbert's discoveries here are of interest and perhaps of
some value, He found that rubber membranes set Into
vibration divided themselves transversely into segments
separated by nodal lines. Interesting results were obe
tained when portions of the membrane were damped in a
transverse dirvection. Imbert found that moving the solid
demping plate toward the free border caused a full in
pitch, Moving the plate toward the flixed border, on the
obher hand, caused a rise in pltoh., Damping of the ine
ner fixed border to about two-thirds of the membrane's
width caused a strange phenomenon, "a remarkable ine
crease in the intensity of the tone.," Curtis' explanae
tion of the reason for this is not clear to the writer,

L Yolee Building and Tone Placing, 128«12%

Imbert, Nouv. Monbpellier Hedicale. 1892, Supplement, 149
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But if, as Imbert scems to think, damping cen cause an
inerease in intensity, we have an item of perhaps no
1ittle Importance to vocal science., ITmbert also finds
that an inorease of transverse tension up to a certaln
point produces & rise in pitch, but that tension increase
beyond this point causes the pitech to fsll, The expla=
natlon here given is that tension increased beyond a
certain point eliminstes nodal points; and, consequente
ly, the number of vibrating transverse sections. In
other words, the scctions remaining in oscillation are
of greater magnltude, Concerning the vocal cords thene
selves, Imbert thinks that the internal thyro-arytenold
acts as the danping plate does when 1t 1s applled to the
membrane, It increases or decresses the vibrating sur-
face of the cords, thereby ralsing or lowering the
pitoh.l

In his stroboscopic examinatlons of vibrating meme
branes in artificial larynges Koschlekoff, sccording to
Gurtis,z confirmed in every detail the experiments of
Oertel, Koschlakoff maintains that the angle of incidence
of the cords affects the type of their vibration, alter-
nate vibrations being normal where the angle 1s increased,

Vibration as a whole prevailed when the membranes were

1 yoice Building snd Tone Placing, 128-131,
2 Ipid., 131,
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not in place but asg vibration became synchronous with a
greater angle of incidence, segmentation took place., It
would be pretiy hard to dispute a simple experiment like
this if observation and reporting are accurate., UHowever,
it does not seem to correspond adequately to what would
reasonably be expected to happen when Pascal's law of
fluid pressures 1ls btaken into consideration. Perhaps 1t
might be maintained that rarifactions above the glottis
might produce some such phenomenon, [However, it is
probable that Pascal's law of fluid pressures would be
in operation at this point also, Yet Curtis makes no
1ittle polnt of the ability of the intrinsic mechanisms
to change the angle at which air Tfrom the trachea contacts
the glotiis.
Curtls summarizes his bellefs concerning vibrating
membranes as follows:
We have thus seen that membranes do divide them
selves into segments, and that under all conditions
the entire membrane 1ls set into vibration; that in
certain conditions, however, it is the outer edge and
the more superficial parts which participalte most
violently In the vibrations. We shell gee that these
phenomena are to a conslderable extent reproduced
in the vibrationf of the wvocal cords when seen with
the stroboscope.
In the chest register with the stroboscope and the

cords vibrating in unison, Curtis notes:

A Voice Building and Tone Plecing, 131-132,
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A trensverse concavity extending the entire
length of the cords,

A convex line formed by the free border ex-
tending Trom the anterior to the posterior
insertion,l

If the stroboscope and cords are put out of place,

Cuvrtls notes:

1o

o
Ve

Se
da
Oe

- - ‘3
The cords are now seen in oscillation,”

The excursion of partiocular points dn the

cords Increases with thelr distance from the
fixed border, Jthe excursion of the middle
part of the edges would therefore be gr@atesﬁé?

The cords vibrate in phase.
The exbent of oscillation is considerable.

With a pitch rise an inorease in length and. a
decrease in breadth transplres, Bell Labora-
tories pletures also note increase in lnegth,
a greater Increase in length taking place with
pitch rige 1If intensity is small,

In the upper register Curtis notes:

1.

Cords vibrating in entire lengbth snd breadth,
Character of movement, however, altered.
Cords are Flatter and the edges thinner,

They are divided into segments which have thelr
own vibration rate., It nust be repeated here that
there seemas %o be a complete divergence of opine
ion between these observetlons and those of the
Bell Laboratories, The latter pictures show

L In this case, in theory at least, the cords would ape
pear sbatlonary. However, such synchronization would
be difficult,.

A

Direction of oscillation is not noted., Bell Labors
atorles photos indicate both up and toward the point
of attachment in e puff action,
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conplexity of vibration at low pitches and sime
plicity of vibration at high pitohes, Harmoniec
analyses would tend to support the Bell Laborae-
tories obgservations,

He An oval line marks off a zone comparaetively close
to the free border, This oval line divides the
cords transversely into tw unequal segments, It
is the nodal line,

Dertel says that in one case only, in a cultivated
ainger, with a remarkable falsetto, who had very
broad vocal cords, did he see a second nodal line , . .
In this case the voeal cord was divided into three
sepgments. » o Oertel's observations on the living
larynx have been confirmed in evexy particular by
Koschlakoff, except thet he saw a second nodal line
in an exsected larynx with which he was experimente
ing. Curiously, it was in a larynx the mucous meme
brane of which was much infllirated and loosened,
and the whole corxd considerably broadened, which
partially fulfilled the condition present, 5..0.2 of
a broad vocal cord where Oertel saw two nodal lines,
{ogchlakoff 1s of the opinion that the formation of
more than one nodel line in the cords is found under
pathologlcal conditions only.l

Though Curtis indicates thet there are three and pos-
s8ibly four registers us far as the training of the voice
is concerned, he confines most of his discussion to two,
Instead of a general re-shaping of the vocal cords to pro-
duce the upper regilster, Curtls believes thal segmentation
can be made to do the job as far as wvocallizatlon is con-
cerned, This matter is not clear but it seems that Cure
tis almogt infers that fundamental piteh alterations are
possible due to segmentation of the cords. AL least he
gseems to indicate that there ig a great lack of stability

as Tar as the cords are concerned when segmentation has

1 Voice Building and Tone Placing, 154-135
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taken plece, the resonators then gaining the upper hand
in piteh control: He suggests that with segmentation of
the cords they can nct as does the reed of a clarinet «e
furnish energy that is governed as to plteh largely by
the length of the resonator,. Thus in his mind resonance
becones a paramount matter in the conslderetion of the
registers. As far as resonance is concerned, he places
great emphasis on the nasal cavities., For this attitude
Blanche Marchesl sgoundly berates him,
On welcoming my dear friend Jean de Resgke to ny
house after his fourth return to our shores, I said
to him: "Jean, have you any new facts for my poor,
book?" . « « "Yes," he responded, "I find that the
great questlion of the singers'! art becomes narrower
and narrvower all the time, until I can truly say
that the great question of ginging becomes a ques~
tion of the nose « « o« 4
He considers that nasal resonance ig an important cone
comitant of the head register, and further, that through
extending dowmvard the compass of the head reglister such
resonance is led to largely permeate the volce, He suge
gests exerclses with prefixed hum sounds., It may be, as
Mademe Marchesl points out, thet the use of the hum mech
anism had its origin with Curtls. Surely 1t bhas had
great effect on the vocal teaching profession.
Rusgell has made a rather thorough lnvestigation of
nasal resonance through the use of an instrument he calls

the sonometvter. Thig instrument is so constructed as to be

1l Voice Building and Tone Placing, 160.

*
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relatively insensitive to air vibrations and highly sen-
gitive to surface vibrations. By placing thls instrument
on various parits of the anatomy Russell could estimate
largely the contribution that portion of the body was
making toward the energy content of a tone,

It is obvioug that 1f with thls surface conduction
trangmitter a comparative meagsurement of the energy
or carrying power present in the tone as it emits
from the larynx and that of the same tone after it
comes in contact with any sinus or other head, nasal,
or chest cavity « « » 1f the careying power is ine-
creased by any one of these latter cavities « « »
the energy is increased by any one of these latter
cavitlies o« + o the energy deflection of the needle
on the dial will be greater than when the surface
contact btransmitter is placed over the larynx  «

Our proof, however, that not even the nasal and bony
head cavities served to function as resonators, or
in other words, %o give the voice better carvylng
power, may be looked upon as perha?s the moat oute
Btand{ng contribution of thig year's work on this
general problem, However, we may hasten to say that
this evidence does not prove that these cavities
have no function at all, It merely says that the
carrying power of the voice cannot be ascribed to
them and hence that they cannot be called resonastors
in the striet sense of the word; but they undoubte
edly serve to alter the concomltant of partials
present in the complex tone, Hence, the mouth,
nasal, head (and chest) cavitles could undoubbedly
all be more Jjustifiably called modiflers, which

they are, rather than resonators.l

It may be that we have an approach to one of Stanley's
principles in Curtlis's recommendatlon that the light upe
per register should be carried downward, There is no

good evidence that Curtis meant falsetto, though it is

4 Russell, G. Oscar, "Physlological Cause of Voice

Quality in Singing," Yearbook 29, July 1, 19289 ~-
June 50i 1930, CarnegTe Institution of Washington,
41504418,
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rumored that Jean de Reszke, teaching in France, did ace
tually use 1t., The de Reszkes were very closely agsocia-
ted in the Curtis "school" of Metropolitan artists,

A congiderable amount of space has been devoted to
his views on segmentation of membranes and the cords bee
cause his discussion introduces the work‘of seversl pelene
tists to whom the wrlter has found only meager reference
elsewhers, Further, 1t 1s the writer's opinlon that in
discusgsing the pitch mechanism in relation to register
causatlion thils materlal should not be ignored., True,
many of the conclusions seem to oppose what may seenm to
be later and bethter evidence., Iowever, 1t does not seenm
likely that these men should have been totally wrong, at
Jeagt in thelr observabtionsg concerning vibrating membranes,

Second, among the laryngoscopists, Dr, Marafioti

" X

should be gilven brief consideratlon, Usually the teche

niques of developing the ginging volce are recommended
for those who would lmprove his voeal insbrument for
speaking only. Dr, Marafioti would have the procegs re-
versed,

The piteh and the dimensions of the singing volce «e
the volume, the quality and loudness -« are detere
mined by the s speaking volce, Speaking high or low,
resonant, loud or soft, in any gradation and shade of
color, 1ayq the ground for singing In high or low

1 Marafioti, P, Mario, M,D., Caruso's lethod of Voice
Production, 1922, in which Dy, Tarafioti gives much
gttcntjon to st own opinions and a few pavagrasphs to

aruso.
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pltch, loud, resonant or soft, in any musical coloy
or expression.l

Marafioti would have voice cducation begin in the elemen=
tary schools where the children should be taught in the
correct use of the speaking voice, Secondly, he suggests
certain reforms in the vocal teaching profession that may
not be entirely without merit, Since there are in general
two phases of voecal culture, specializatlon is in order,
To one class of gpeclalists Marafloll glves little atten=
tion. These are the vocal. coachesg, Thelr job is to une
derstand musicael iInterpretation, not to develop the voice
per se, The other class, the voice specialists, should
be forced, as are doctors and leawyers, to take stale ade
minlstered examinations

in scientific and musical matters related to the

volce == They must get thelr practicing llcenses

from this board, as in the case of other profes
sions,

In relation to the use of the voice itself Marafiotl
stresses proper resonating conditions, These conditions,
he feels, are largely matters of the tongue and epiglottis,
He conslders that far too little attention hag beon given
to the epiglottis. In swallowing, the epiglotiis serves
to cover the larynx in a protective manner, but in phone
ation no such-covering should be prevalent, In fact its

po gition should be erect in order to leave the larynx

1 Carugo's Method of Voice Production, 51.




wlde open,
The eplglottis is attached to the base of the tongue
and their relatlionship is very importent, ss together
they play one of the mogt essential Proles in the nmeche
anism of voice production, which unfortunaﬁoli, uob
encugh consideratlon has %hus far been given.
The tones should reach the moubh unhampered., Therefore,
the laryngeal sgounds must travel freely through the lape
ynx and pharynx, Thig demands a well-opened pharynx.
Such 2 conditlon ig secured if the epiglottis stands a-
rect, An erect eplglottls 1s usuelly the result of a
tongue free Trom consbriction that doses not force the epl-
glottis back toward the pharyngeal wall snd down toward
the larynx, partielly closing the alr passage.
Concerning roglsters Dr, Marartiotl states:
There are no registers in the singing volce, vhen
it ig corvectly profuced, According to natural
laws the volece 1ls made up of only one register,
which constitutes its enbire range.2
Among the register advocates he considers that MHacken-
zie's position is the most logioal, However, he takes
issue even with Mackenzlie and contends:
The breaks in the volce are the result of abrupd
and artificial changes in the laryngeal adjustments
when the vocal cords are adapting themselves to
produce higher tones; the normal Tunction of these

"organs is then disturbed and a defective vocal pro-
duction 1s then brousht asbout.d

1 Caruso's Method of Volee Production, 69.

# Ibid., 136,
4 Ibld., 136-7,
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He ecites, to illustrate Mackenzie's position, by hypo-
thetical exemple of a soprane who sings from low C to nide
dle ¥ producing the tones by a particular sdjustment of
the vocal cords, Then with snother adjustment of the voce
el cords she would produce the remainder of her scale
the hecd register, .Then our asuthor aske what can jusbify
thig ehénge of the vocal cords to a second adjustment.

No conorete reagon has been given by Dr, Mackenzie

for his classifications « « ¢ Therefore, br, lack-

enzie's classification, having no definite scisntile

ic basis, remeins purely e personal view, which,

howaver! sbandsg outb Erominently among the many others

as the nost loglcal,

‘

No concrete reason 1s given by Mackenzie except thait he
considered himselfl to have observed such an alteratiun in
many volces. LU should be recalled, however, that Hackens
zle also observed that in certalin cases no change took
place, It would seem in this case, though, that it 1s up
to Dre Maraflotl to demonstrate that Mackenzle was elther
in errvor in his observations or why the two tyées ol pro=
duction,_épparently observed by liackenzie, consbituted
wrong mansgement of the vocal ingtrument. Aboul all we
have from Dr. Mavafiotl is thet it is loglecal Tor the

is illogical Tox

-

voice to have a single register oniysy it
the volee to have more than one register.

Dy, Harafiotl then states that the head reglister is

1 inig., 140.
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sometimes considered to be a similar mechanism to the

mezza voce, However, he considers it to cinsist of only

the mechanism of the full wvoice with light intensity,
HMarafiotl believes that the use of the lowest tones is
Important in the development of the voice.

In the upbunilad of the voice there is a serles of

tones which are of the lowest piteh, and of limited

sounding power; they nevertheless form the corner~
atone in the formation of the volece, These tones
whieh carry the low part of the compass of the voice
to 1ts physiolopical 1limit can be formed only by the
nininmum of breﬂth and the minimum of tension of the
voeal cords; thus they create an easy and natural

mechaniam of voice production by establishing a

preliminary adjustment of the voeal cords which

will wule throughout the entire range of the volce,t
Stanley would also contend that the exercise of these
notes would have importance sinee pure lower register
would he found here and exercise of the lower reglistex
ig of great importance in vooal development.

Heving considered two throst specielists of widely
Aiverging views may we turn now to an important voice
gsolentist of the turn of the century® Muckey worked in
collaboration with Halloek, who apparently handled the
technical silde of Muckey's experiments as well ags adviasing

him on the physical propertles of sound,?

1 garuso's Method of Voice Production, 76.

€ Muckey, Floyd S., M.D., C.M,, The Natural Mebhod of
Voice Production in Speech and Song, 1915,

8 Hallock, Willlam, professor of physics, Columbia U,
Hallock dead at Lime of Muckey's wzitlny of The Hatural

Hethod of Volce Production,
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The life work of each /ﬁuckey and Halloqﬁ7 micht be

considered in the ligh® of special preparation for

an investigation of the mechanism of voice, They

agreed not to publish sny statement which could not

be based on these fundamental facts, Thelr problem

conslsted In the applicatlon of these facts to the

voice mechanism itselfs This required a period of

elghteen years of almost continuous application,l
Thus the good intentions of Muckey and Hallock seem oS-
tablished, Yet, due perhaps to the inadequacy of egquipment
available at that time or to assumption dAifficult of deme
onstration, some of the important concluslons of these men
secm highly questionable today., However, careful investi-
gations, such as Muckey's seems to have been, should notb
be lgnored, Further, as wlll be seen later, MHuckey was
not without his influence on other writers.

Rather early in Mueckey and Hallock's study certain
Important conclusions seem to have been reached, namely:

l. Voice is air waves,
2e¢ The volce, in nature, is a stringed instrument.

With our present knowledge of the nature of sounds, it
would be difficult to find any essential fault with the
first of these conclusions, The second, however, remains
geriously questionable. The stringed instrument works
acoustically according to the sounding board principle
when its resonating qualities are considered., The laryne-

geal mechanism, on the other hand, has no solld connection

1 The Natural Method of Voice Production, preface, viil,
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with any part of the body that might function as a sounding
board, Further the vibrating mechanism of the voice be=
comes active in most caeges through the emission of alr
puffs, ©Strings are not able to do this, In high piltches
or soft tones perhaps something nearer to the string is
achieved since here the puff action ig less evident, But,
in general, the action of the vocal cords would seem to
resecmble the lips as they activate & brass wind instrument,
It is probable that an sttempt to catalog the voice 1s
dangerous in that 1t partakes of simllarities as well as
differences from several different kinds of instruments,
It is not maintained here that because Muckey's
clasgification of the voice may not be strictly correct
his derived conclusions concerning the manner in which
the glottis functions is wrong. Ie does incidentelly
give certain reasons for terming the voice a stringed
Instrument namely: analysls of the voice shows the over
tones of the vocal cords to belong to the "series of a
gstring, and not that of a reed, plate or membrane" and
that the tuning mechanism of a reed, plate or membrane is
lacking., He does not mention the brass horn. Surely
there 1s gome validity in his maintaining that the tuning
mechaniem of the vocal cords hag certain properties of the
atring.

Tollowing the discovery that the voice 1lg o stringed
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instrument certain conclusions about the piteh mechanism
were drawn:t

1, Piteh equals the length, weight and tension of
the voecal cords,.?

as To guadruple tension, on the vocal cords,
will raise the pitch one octave, This is
done by the crico-thyroid muscle,

be Photos show that by the action of the ary-
tenolds the vocal cords may be shortened
by at least half their length. According
to the properties of vibrating strings this
would mean another octave rise in p&Leh.”

¢, ©Oince the thyro-arytenoideous sondg Tibcrs
into the cord capable of damping and, therece
fore, able to decrease the size of the cord,

"Having established this fact, we reasoned that the
voeal apparatus should include a mechanism for changing
the length, weight, and tension of the vibrator (vocal
cords) aimi]ar to that found in other stringed instru-
ments, This led to & discovery of the corrvect action
of the 'vocal musclet (thyroparytenoideous), and the
crico=thyrold muscle in piteh changes." The Hatural
Method of Voliee Production, 8,

€

“ "The vibration »ate, which zorresponds to the plteh of
the voice, depends prineipally on their /the woenl
cordg/ tension,” Bell Telephone Laboratories Nonograph,
"Highespeed Motion Pioctures of the Vocal Cordas," 7.

Bell Laboratories® photographs, however, tend to indi-
cate that the cords do not necessarily shorten Tor
risges In pitch; rather in most circumstanceﬂ they
lengthen, "y ith regard to (a) for insbance 1t has
been gtated that the lengith and tension of the cords
increase with increasing pitch, However, changes in
intensity also call for different cords tensions so
that under certain conditions the piteh of the voicing
might inerease with little change in length of the
cords, MNevertheless, for untrained subljects intoning
a gound of moderate Intensity it 1ls obvious from the
£ilm that the length and tension of the cords did ine
crease considorﬂbly ag the piteh or vibration rate ine
creased, Bell Telephone laboratories lonograph,
"Hiphaspoed fotion Pietures of the Vocal Cords," 8




laterally by one~half, we have a third
mechanism able to ralse the piteh by one
ocbave,Lt

2+ These three actions go on at once, Therefore:
"There 18 no change in the ac¢tion of the mechw
anism, and, btherefore, no registers.®w

%e BSince each one of these mechanisms can account
for at least an ootave of plich change, the
voice should easily have a range of three octaves.o

This thlrd polnt may be questlonable, However, even
Bell Telephone Laboratories' pletures apparently show
thinning of the vibrating elements in Talsetto., Humere
ous others have considered that they noted this phenw
OmMEenon,

Natural Mebhod of Volce Production, 54, Muckey, une
Tortunately, gives us Litbtle evidence that these three
funetilong do progress gimultaneously in the wellespro-
duced volce, Therefore, it might be sasumed as equally
logical that one of these mechanisms might be dominant
in piteh changes in one part of the range while another
carrles the burden of pltech change in another part of
the voeal compass, NHNor does Muckey mentlion the fact
that differing muscular actions might prevall in dif-
fering tonal intensitles. In relation to thils vproblem
he mentions only that intensity is gained throughade-
quate vesonance feecilities (he makes much of these) and
a wider swing of the vocal cords. Any of the faotors
he mentions, length, weight, or tension, could, presumge
bly, affect the amount of swing of the voeal cords,
Again it should be called to our attention that the
Bell Laboratories' pletures show length variations

and greater length variation with plilteh changes when the
tones are of low intensity.

Here 1is one of Stanley's major contentions. Muckey
does not tell us, however, whether or not in his exe
perimental teaohﬁng such ranges were actually realized,
M., Barberecux~-Parry, Vocal Resgonance Its Source and
Command, likewlse maintalns that there should be three
ocbaves in the voice, Traditional thought calls a
range in excess of two or two and one half octaves
gomewhat unusual,
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Certain other theorles advanced by Muckey are of sufe

flelent Importance or interest to be mentloned:

R

1. Good volce quality ls rich in fundamental, the
fundamental belng The loudest gingel part of the
gomplex tone,) "We have already pointed out that
a ‘tone of good guality must have 1ts Tundemental
or lowest pitch in the tone the strongest. It is
a well«known fact of physics that to re-inforce
a low pitech, a large cavity 1s necessary."?

2e The swing of the vocal cords is hampered if ine
terference exlsts, causing the cords to swing in
partials more than as a whole. Thereby, the
fundasmental is not dominant and good quality does
not result,

- 3. The tone producing muscles are involuntary while
the inteprfering muscles are voluntary. "We
found the sction of the tone~producing muscles
la voluntary., This is the fundamental fact under-
lying the natural method of voice production,
It 1s the great stumbling-~block in the path of
every teacher and student. Every method now In
vogue igmores thls, the most important fact undere
lying the training of the vocal mechanlem,?

4. Resonance is the most important factor in both
volume and guality of tone.%

This seems to be generally true, but it might be more
accurate to state that a good tone needs a strong funda-
mental and/or emphesis on the lower partials,

Natural Method of Volce Production, 65.

Natural Method of Voilce Production, 8-9, It should be

Tecalled Ghat Mobtt in 1940 found that hardly any sensory
nerves exist in the laryngeal mechanism,

It is generally belleved that resonance and guality are
the seme things, This is not, strictly sveaking, true.
Resonance is actually intensificetion of tone., Thus a
highly resonant btone mlight be a very bad tone., CGood
quality results if the proper proportion of the funda
mental and overtones is emphasized, i.e., increassed in
loudness,
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5., Interfering elements include the muscles of the
tongue and chin, the epiglotiis, the Talse vocal
cords, and the soft palate, 1 2

6, Muckey lg in agreement with Curtis concerning the
importance of nasel resonsnce, "Thisg act Jralsing
the soft palate/ cuts off more than helf our res=
onance apace and produces & corresponding dime
inution in volume of tone."® It may well be that
the importance of the nasal resonance ides in voo-
al training finds ite origin with Muckey as well
as with Curtis., Both writers sdvocate the use of
the hum to secure such resonance, MNuckey inslats
that the labyrinth of turbinated bones in the nase-
al cavities offers many chambers of resonance, It
has already been polnted out, however, that Ruge
gell finds no contribution to tonal intensities in
the nagal cavitles, He suggests, however, that
these cavities may have iwmportance as moaifiers
of sound, It 1s posslble that no 1ittle amount
of harm has resulted from thig doctrine for 1t is
probably responsible for the general concept of
"yoice placing,¥ If the idea of directing tone:
1s placed in the pupilts mind, tensions may be
activated, A tone can be permitted to resonate
In & cavity byt can't be directed there,

Interference ls detrimental according to Muckey in two
respects: (1) There is impingement upon the free action
of the cords, and (2) interference causes closged off or
regtricted resonance cavibies.

Concerning Muckey's idea of false cord interference,
Russell states: "We have repeatedly noted . . . when
the voice passes to a strident, clashing, highepitched
gound, the false cords and musculay surfaces which lle
immediately above the true vibrating glottal lips pro-
dueing tone, sre shown by the laryngo=-periskop toc be
pregsing down foreibly, and impinging on the whole out-
glde edge of the glotlal wedge untll nothing but the
thinnest strip isg left exposed., As a matter of fact
thesge red muscular surfaces above gomebimes contract
until they blanche and get white, showlng an undoubted
forcible impingement on the exterlior edges of the true
vocel llps, Sometimes the voscel shelves themselves are
no longer visible at all, It is, therefore, evident that
under such elrcumstances the falge cords will not leave
any part of the wvoecal lins free to vibrate except the
thin sharp glottal edges. In this case they would nat-
urally be very tense ., . « Speech and Voice, 232,

Natural Method, 63,
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Little 1light is shed on Stanley's register theory by
Muckey, Muckey maintains that there should be none. It
ghould be remembered, however, that llke Stanley, Muckey
malintains that the normal vocal range should be three oG
taves or more.

Shaw should here recelve brief discussion since in his
second book he relterates Muckey's doctrine.t In his
earller publication Shaw makes & strong appeal for a rew
turn to the principles of the old Itellen Masters, As 1s
usual there 1is considerable indefinltencss as to Lthe exact
procedures, However, this 1s explained in that each of the
old masterg had his own particular methods, Llttle has
come down to us breause these methods dealt, probably,
only with the productlion of tone, In short, these men
taught singling and bothered 1little with the mechanism of
voice.g

Sclentiflec study of the voeal matters, Shaw believed

at the time of the writing of The Lost Vocal Art, had done

the cause of vocal training more harm than rooé or

1 Shaw, W, Warren, Lecturer on Volce Production, Univepe
ity of Pennsylvania, Director Vocal Department, U, of
Vermont, The Lost Vooal Art and Its Restoratjun 1614
Authentie To1%e B Procuction, 1950,

s

® The wrlter, though agreeing that they had 1llttle accurate
gelentific know*edge of the mechanism, is yet of The
opinion thet they were not uninterested in such things,.

3

At the present time many well schooled in vocal sclence
realize above all that certaln parts of the vocal mech-
anism are not subJect to direct control. This does not
mean, however, thalt suitable controls can't be set up
by indirect means,
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course, bthig is not purely a matter of scientiflic study of
the voice but of the way the knowledge gained is utilized
which Shaw as much as admits, He considers that which is
generally termed scilentific voice culture is mechanlecal
guidance of volece by paying atitention to physical parts
based on knowledge of physiology end anatomy., Nor ig Shaw
opposed to placing the old Italien idea of instructlon on
a firmer basis. IT empiridal instruetions bring favorable
results, it should be reduced to scientific principles in
ordér that 1t mey become a rock of vocal ages.+t

Voleces should be tralined from the natural conversae
tlonal tones of the speaking voice

generally from the highest easy speaking tone downe

ward, and then from the lowest tone upward, taking

care that the extension exercises should be cares

fully graded., At no time should the voice he

foreced upward or downward, beyond the piteh of coww

fortable delivery.
In this case Shaw makes no reference to vocel registers
or even to qualities of tone, but the general plan of
attack vaguely suggests a Stanley procedure, exercises of
the opposite ends of the voeal range., Shaw's mentlon of
the use of the speaking tones of the voilce suggests a mate
ter of interest. According to Dr., Rey Crittenden, an

acquaintance of the writer's, much was made of the spoken

word in volce training by the eminent late Percy Rector

-

1 The Lost Vocal Art, 21,
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Stevens, That techniques involving the use of the speaking
volee Tor the training of the singing voilce originated
with Stevens is doubtful (bobh Shaw and Mararioti recommend
them in one form or another), However, in the writer's
own knowledge both Crittenden and Wilcox as well as others
make extensive use of them, In their use, perhaps, is a
taclt admission of the exceedlingly close relationship be=-
tween the singing and the speaking voice: that the develw
opment of one is the development of the other, and to
achieve 1n one ls to faclilitate achlevement in the other,
Crystal Waters, somewhat of a disciple of Stanley's con-
cerning the use of the light and heavy vocal mechanlams as
an aid to voice development, c¢slls the two mechanlems
"oroan volce" and "whine voice." It is probable that she
leads he pupils Lo the discovefy of thesge two mechanisms
by Tirst having them speak in them,

In Shaw's second book he proposes to discuss the volce
under the new light that Muckey's invegtigations allegede
1y placed on the subjecet, In addition he proposes to treatb
psychological matters in volece training which were large-
1y neglected by Muckey. His position concerning the valid-
ity of sclentiflic knowledge of the voice 1s greatly modi-
fied, Shaw then considered that the decadence of the voc-
al art was concurrecnt with the advance of the physlologi-

cal schools which point emphasizes in no uncertain terms
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that a little knowledge 1s a dangerous things fTor an ard
without a comprehensive scientific background is in eonw'
stant danger of disintegration.
In this second book Shaw follows Muckey's views with
emphasis on matters of resonance:
1. Host of the interference wilth proper regonance
is to be found in those muscles connected with

swallowing.

2e The best position of these muscles during the
act of phonation is a condition of rest.

Y« Resgonance changes are produced malnly by the
front of the tongue and the position of the
lips,

This latter opinion of Shaw and Muckey is of suffle
clent importance for a momentary digression, A consider-
able amount of thought during the present century has
tended awey from the ldea of forward vowel formation,

The subjeot has been specifically polnted up in The
guestlon: Should the llips be used to form Tthe vowels?
Earliest among those whose works have come to the writer's
attention and who have caslt conslderable doubt on the
validity of lip vowel formation ils Clara Kathleen Rogers,
Stanley is very emphatic on the matter and Wilcox seems

t0 have followed Stanley. Others have stated similary
opinions, It is in general that lip formation of the vow-
ele tends to inhibit the pharyngeal reglon where actual
vowel formation should take place, It ig notable thab
Russell's x-ray studies tend quite clearly to point to

charvacteristic throat positions assumed in the phonation



of the different vowels,

Shaw has 1little to say about registers. In The Logt
Voeal Art he sug@esté that there should be no conscious
management of them,

What may be termed registers unquestionably exist

in the operation of the normal voice and depend

entlrely on piteh and character of expresqiona1
/ anderscore the writerfs/

Here we haeve an indication that things other than piteh
4

can designate which register is used. However, intensity

ig not mentioned as & factor., In Authentic Voice Producge

Ltion nothling 1s said about registers, It should be re-
called that luckey denied their existence In the proper=
ly twralined wvoice.

It is of interest to note that Shaw believes the
puff action theory of the vocal cords is proved fallacious

in so far as phonation is pogsible upon inhalation,

David C, Taylor's book, Psychology of Singing,
could not be well'passad over in a siludy such as this,
for its asuthor demonstrates himself to be one of the most
penebrating thinkers in the field of vocal sclence,
Further, here is a ﬁriter, surely, well schooled 1in the
literature on volce, He is discussed at this time prine

cipally because, like Shaw in his earlier work, Taylor

L 07,
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gees very little hope for a voice teaching profession
that deviates too widely from the basic procedure of the
old Italian Masters, The fundamental cornerstone of the
Masters' teaching, he thinks, was so simple, generally,
and taken for granted at the time that no writer of the
perlod thought 1t worth recording. The method of the old
Masters was based on imitation,

Singers are trained today exaobly as they were

trained 200 years ago, through a reliance on the

imitative faculty. The only difference is this:

In the old days, the student was directly and exe

pressly told to listen and to imitate, while btoday

the relisnce on the imitative faculty is purely
instinctive « » »
Further, Taylor thinks that all modern teachlng thet
achieves any congstructive results still is Imitation and
that the modern maestro's teaching is likely to be efl-
fective in proportion to how much he has his pupil resort
to imitation,

Selentific investigation of phonation, thinks, Tay-
lor, has brought sbout a great vocal fallacy: the attempt
to consciously manege the vocal mechanism,

For the purposes of sgcientific woice culture this

1s one of the most important facts which have been

determined, The attempt to mansge the voice, by

paying attentlion to the mechanical operations of

the vocal organs, causes an involuntary contraction

of all the throat muscles, and so interferes with

the normal ingtinective voecal action, Xven the mere

thinking of the throst in singing, and especially

in practicing, ls enough to induce throatb sbiffness,?
1 psyehology of Singing, 134,

2 Ipid., 261,
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This ettempt to consciocusly manage the mechanism leands

to throat gtlffness which is the mortal foe of good sing-

ing.

Secientific investigation always seems to begin with

the assumption that some discovery may be made that will

agsist the voice user bebter to control the mechanism

and thereby the effect will be better because the causal

element is correct,

Notwithstanding the wide diversity of oplnlion
on moat toplcs connected with wvoeal training, there
is one point on which all authorities sgree, This
is thet the volee must be consciously controlled,

In all the conflict of methods this basic mechanical
idea has never been attacked, On the contrary it

1s everywhere accepted without question an the
Pfoundation of all instruction in singing.

The ides of mechanlocel wvocal control is also
the starting point of all analysls of the vocal
actlon, DTvery investligetor of the volce approaches
the subjJect in the belief that an exact determination
of the muscular operations of correct singing would
lead to an absolutely infallible method of training
voices, The problem of tone~production is identlcal
in the common belief with the problem of vocal
action,l

Taylor thinks, on the other hand, that sclentific vocal

Investigation should begin in a very different way,

through the observation of voice ltsgelf,

h )

Vocel sclence must be reconstructed, This can be
done only by following the general plan of all sci-
entifie investigation, beginning with the observation
of all ascertainable Tacts bearing on the voice , « »
The sclentific method of inguiry is therefore to be=
gin by observing these gounds, Sounds as such can
be obgerved only be the sense of hearing. It fol-
lows then that the attentive listening to volces is
the first step to be taken. . . . Many fTacts regard-
ing the wvoice have been obgerved so continually

that they are a matter of cormmon knowledpge, and yet

Psychology of Singing, 109.
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these facts have never been recorded in a scien-
tific manner.l

Taylor seems considerably ahead of his time in rece
ognizing error of several important concepts.

Several of the accepted doctrines of vocal gelence

notably those of breath contrel, chest and nasal

resonance, and forward placing of the tone, are

found on examination to contain serions Fallscles.?
Hls discussion of breath control is so excellent that the
writer is reluctant to leave 1t without some consideraw-
tbion, Taylor calls attention to two types of breath con-

trol theories as those generally representative:

l, The antagonletlc muscular or opponed action
control,

2. The breath band theory
The first of these theorles:

Ag a definlte principle of yoeal sclence, was for-
mulated by Dr, Mandl , « . &

Its main polints are:

l. Al)l expired breath must be converted Iinto tone,
2. Control must be had over the rate and strength
of expiration,

3 Therefore, the speed of expiration must be held
back at some point,

4, The glottael nuscles are too small and weak o
perform this functlon, and the voeal cords will
be strained and thelr proper action rendered

impogsible 1T cealled on to withstand this
Pressure,

5, Or 1f attenpt 1s made to control the expliration
in the throat above the glottis, thls part of

s anL a8 0

& Mandl, Die Gesundheitslehre der Stimme, Brunswick, 1876,
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the mechanism must be greatly reduced in size;
therefore, throwing the whole mechanism out of
ad justment,

6, Therefore, the point of control should be in
the breathing muscles,

7« The resulting action in this type of breath
control is a holding scobion of the musecles of
inspiration as the expiratory muscles Teed
the alr gradually to the glottis,

This explanation, thinks, Taylor, is so simple and
reagonable in appearance that it has been accepbed withe-
out guestion by most vocal scientists, However, it cone
tains one serious fallacy for those who have taken time
to study Pascal's law of fluid pressures, that prese

sure exerted anywhere on a mass of fluld is transmitvted
undiminished in all directlons, and scts with egual

force on all equal surfaces., The probable conclusion

of these advoecates has been that the vocal cords must
withstand the pressure of the total Torce of the breath-
ing muscles, Another thing forpgotiten is thet the glottis
must receive a certain strength of air blast to achieve

a given result, no matter how this 1s accomplished,
Therefore, 1f the muscles of inhalation hold back, this
means that more work is necessary to produce this glven
result, Whether or not the muscles of inhalation ave in
actlon the same amount of "unvocalized"l alr will escape
1 Unvocaliged breath is a common berm used by teachers o

denote breathy tones or a tone in which an excess e
mount of alr escapes.
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1f the glottis permits this to happen., Strictly speaking
alr coming through the glottis is not voecnrlized, This
air constitutes the motive power which actlivates the glote
tis. If some other manner of making the glottis swing
could be found, the result would not necessarily differ,
The air set in vibratory motion is that within the reson-
ance cavities. An excess of alr escaping, of course, may
set up an exbtra or breathy sound, Or such & sound may be
due to lnefficlent glottal action, In line with these
factors 1t would seem evident that such a means of control-
ling the breath ls not only useless but actually waste=
fuly and Taylor so believes, Iowever, many state that
in actual practice this method seems to be the best,
Taylor negatively indicates that such may be the case,
Theoretical writers generally do not claim that the
control of the breath brings about the correct lare
yngeal action, but merely that it permits this
action by non-interference,
The possgibility that more efficient glottal action is pro-
duced in another way by such means 1s not to be hastily
denled, Stanley maintaing that such action is in harmony
with efficient closure of the glottis as well as the
maintalnance of an opened throat, In other words such
action does not produce control of the breath but it re-

flexively furnishes the set-up for the best action of the

rest of the mechanism, Wilcox maintaing:

1 Pgychology of Singing, 2%
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We have no power to open the throat save through

the act of breath Inhalation, The throat opens

gggo?a?i?a%ly to accommodate an indrawn stream of
Though Wilcox makes no such colaim, 1t is possible that
continued tension on the muscles of inhalation mlight
help maintain such & condition, I% might be a kind of'
conditioned reflex actlonj the throat having been condi-
tloned to open to accommodate the alr might continue to
do so at the signal of the muscular action that ordinar-
ily permits inhalation.

The second type of breath control mentioned by
Taylor, seldom heard about now, is the breath band theo-
vy, He credits Charles Lunn® with its origin thought he

states;

There is reason to believe that this idea was algo
worked out independently by Orlando Steed . . »

The procedures according to thls theory go as Tollows:
l. Lungs are filled to capacity and breath held,

2. Glottis closes to prevent escape of air,

¢
°

A sudden explratory pressure causes the ven-
tricles to be gorged with air,

4, The sudden pressure within the ventrlcles

causes the ventricular baunds to come into
contact in automatic valvular action,

Wilcox, John C., The Living Voice,

Lunn, Charles, The Philosophy of the Voice, 1878,

&

Steed, Orlando, On Beauty of Touch and Tone, Proceed-
ings of the Musicael Assn,, 16879-00, 47,
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5. The ventricles control the escape of air, per-
mitting only & small stream of air to escape,

6s The action is initisted by a "glottal stroke"
which 1s the key to correct breath management,

Taylor's opinion 1s that matters of breath control should
not be congelously managed,
Very little 1s definitely known regarding the mane
ner in which the subject of registers was treated
by the old Italian Masters., Suffice it to say
here that the 014 Masters did not refer the regis-
ters to changes in the laryngeal actlon, They were
treated simply as different qualities of tone, each

quality best adapted to_be sung only in a portion
of the voice's compass,t

Garelia, however, was carrying out observations as early
as 1840 on the positions the larynx takes as the varlous
roglators are used,” With the invention of the laryngoe
scope investigations of register action were, as we have
seen, immeasurably extended,

Concerning the actual treatment of the registers
Taylor makes a statement such as the writer has found in
none of the lliterature on voice he has examined up o
Taylor's time:

e o o« 1t 1s found that the subject of registers is

very seldom treated in the manner suggested by the

theoretical works on the volee, This would be to
make the "placing”™ of the voice in the different
registers the execlusive subject of lnstruction for

a certain number of lessons; -~-to train each regis-

ter of the volce separately; --when the correct voce
al cord action had been established in esch register,

1 Pgychology of Singing, 34,

& Garcla, Manuel, Memolre sur le Voix humaine, 1840.
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to unite the different vepisters, and to correct any
"hbreaks" which might have developed, Comparatively
few teachers attempt to follow this course. The
great majority treat the reglsters in much legs sys-
tematlic fashion,"

Stanley mainteins that the registers should be lsolated
and practlced separately, That which 1s lacking, in
comparing Taylor's suggestion with Stanley's theory, is
that no mention is made by Taylor that vocal development
might result from such a "sgystematle" treatment of the
registers,

Taylor makes a further statement that is very per-
tinent to our study.

One important phage of the registers has not re-
celved much attention from the laryngoscople in-
vestigators, This is, that most of the notes of
the voice's compass can be produced at will in more
than one repister, Vocsl teachers as a rule recog-
nize this factb., Julius Stockhausen, for instance,
in his Gegansmethode (Leipzig, 1084 ) says, 'The
registers cross each other, The two, principle
reglsters of the volce have many tones in common,
The perfect blending of the reglsters on a single
tone leads to the crescendo called in ITtalian the
messa di voce,'™

Stanley states that the registers are governed by inten=
sity more then by pitch., Stockhausen's comment here is
of extreme interest in that during the procesgs of swell-
ing the tone phonation willl probably have taken place in
1 Paychology of Singihg, %4,

& Ibid., 40,

3 Stanley proposes an exercise for the male called going

the falsetto. It consists of & crescendo in falsetto
t111 the correct polint of intenslity ig vreached for the
lower register to join in, If the registers are fully
developed, this can be done without a noticeable break,
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more than one regilster, Stanley's theory still is not
completely duplicated in so far as Yaylor's use of the
term "at will" does not speolfically state that the wvolce
user changes intensity in order to change registers on
& single note,

It is consldered by Taylor that iun practlcal instruc-
‘tion extension of the vocal compass is usually treated
"rather loosely perhaps in most cases" as & matier of the
registers., In Stanley's view extension of the range 1s
almost totally a matier of the registers, Stanley's
opinion is that the falsetio, il pure, hasg trencndous poSe
gibilities of upward extension. The lower vegister on the
obhier hand will extend downwerd to a grester degrec than
traditional thought usuelly permits, It comes to & point
where a "welle-reglstered” voice has a range of over three
octaves, Teachers usually, bhinks Taylor, begln by
Tplacing™ the mliddle notes flrst, L Phis apparently age
gunes a middle reglster the existence of which Stanley
and numerous others have denied., Such practice in

Stanley's opinion would constlitute the worst possible

1 The usual rveason for beginning 1u the mlddlie voice is

that this 1o already more or less the pasrt of the voice
customarily used and, btherefore, easlest Lo manage,
Thig would be good psychologlcal procedurse previded
other factors do nolb enber the picture, Wilcox Would
bezin training at a point where a good tone shows ilw
self repardless of its place on the scale,
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procedure since this would engender “"mixed regisitrablon®
and begin training where the worst vocal faults are usu-
ally prevalent,
In the case of contraltos and bagsos, the voice is
usually treined from the middle in both directions.
Most teachers favor the "chest voice" for gingers
of these types throughout the entire compass,
This is something of an unusual statement in relation to
the contralto volee, It should be remembered that most
of those of the "laryngoscoplec school®” found the greate
est diversity of registers, often five, in the contralbo
voice, The same investigators found one or at most two
to be used by the barytone and bass voices, If here is
an agsumption that the lower regilster can be carried
throughont the entlire range in the contralto voice, we
£ina perhaps agreecment with Sbanley as to vocal posgi-
bility. In the well developed volce Stanley thinks the
lower register can cover the greater part of the range if
phonation 1s at high intensity. In the practical singing
of the mole voice Stanley would have a predominance of
lower register since the male falsgetto 1lg not sulted to
actual performance, However, in the casge of no voilce,
regardless of type, would Stanley tolerate the falgetto
to remaln undeveloped or unexercised, Such procedure
would lead to wrong co-ordination, cause the voice to

lack quality contribution of the falsetto mechanism, and

4 Paychology of Singing, 48,
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ultimately destroy the volce. According to Stanley the
arytenold or holding muscles are thoge that activate the
falsetbo. These muscles being neglected throws too great
a burden in piteh and intensiby changes on the thyroe
arybtenoid resulting in lmproperly strung cords, the cords
being far too short for a given pitch or intensity.

One excepbtion in permitted by Stanley in the use ol the
falsetto in actual singing by men. This is in the tone
of planigsimo intensity. This type of production is and
should be falsetto, AL higher pltches a bone somewhatb
greater than pianissimo could be maintalned in the fale
getto reglster. However, it lsg rather seldom a singer
is called upon for a high pianissimno tone,

Taylor even goes gomewhat further in his partial
identification of registers with intensity. He does
this indirectly while speaking of difficulties involved
in the examination of the reglsters by slght through
the laryngoscope and the questlion of whether ov not the
glottal action is a factor in tone auallty.

This theory that the quality of the tone is deter-

mined solely by the resonance cavitles is directly

contredicted by Frofessor Scripture, He proves
that changes 1n tone quality result from changes
in vocal cord adjustment . . . Even before this
matter had been definitely settled by Professor

Seripture, there was a strong presumption in favor

of the vocal cord adjustment theory . .  Heveral

empirical observations support this theory., Nost
important of these 1ls the fact that a single tone,

swelled from pilanc to forte, goes through a wide
varlety of ¢hanges in qualify. Stockhausen's mentlon
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of this facet hag already been noted,

This fact tends to cast some doubt on the
value of laryngoscople obaservation as a means of
determining the laryngeal action, Under the cone
ditions necessary for examination with the laryngo-
scope 1t is impossible Tor the singer to produce
any but soft tones in the head quality of voice,
lHost of these tones, if swelled to forte, would
change from the head to the chest guality. It is
probable that this change in quality is effected
by a corresponding change in the vocal cord adjust-
ment, as the condition of the resonance cavities
remain the same, But this cannot be determined by
a larvyngoscopic observation,®

Bince Taylor mentions no middle register, it might be

assumed that he upholds a two register theory. However,

his text makes no definite statement to this effeet,

L In the technique developed in the Bell Laboratories
thils factor hag apparently been overcome in so far as
some of the plctures are of tones made at almost maxe

imum intensity. It is probable that Russell's laryne
go=periskop also tends to eliminate this difficulty,

2  pgychology of Singing, 214 and 215

3 It may be that Taylor is inconsistent here, It would
be impossible to exemine the wvocal cords during sound
intensification only if the resonance cavities did not
remain. the same, If they remained constant, the view
of the voeal cords should remain constant., The vocal
cords would become hidden only because of a change in
the resonator, However, Russell comes to Taylor's
rescue. First Russell observes that dlfferences be-
tween certain vowels are far greater when they are
volced than when they are whispered, Me assumes here
that the resonating functlons are present in both cases.
But clarification of the "front" vowels results when
the glottis comes into action. Secondly, Russell
notes that certain singers are able to phonate high
pltched bright vowels with a flat tongue, a thing they
are not able to do when whispering the same vowel,
Third, on what Russell terms initlal experiments
some differences seem Lo be noted in the vocal cords
for certain wvowel differences. pSpeech and Volice,

534:"" 94" .
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Wor is there any indication whether or not Taylor lden-
tifies "head quality" with falsetto,

In the foregoing discussion of Taylor the material
should not necessarily be considered always as Taylor's
views, ©Some 1s in explanation of beliefs held or prace
tices followed, Yet in some of the idess expressed we
have the c¢losest approximation to Stanley's register
theory yet recorded in this work. Filrst it is possible
Taylor veoocepts & two reglster theory., No evidence 1s
pregented that one of them is falsetto., Pitch iz not
the sole determinant of the reglster used, bub quality
or intensity or both may determine the reglster utilized,
Most notes in the vocal compass may be produced in more
than one register, Since tones of low intensity nust
be used during laryngoscopic examinations, it may pose-
gible to observe thereby only the mechanism of "head"
quality. This may prove to be a matter of veast imporite
ance, for had 1t been possible for the "laryngoscopists"
to observe the cords as tones of moderate or loud intene
sity were produced, thelr register theories might have
been different, It would seem logical, Taylor thinks,
to train the registers separately. Some of the differe
ences in qualities from one tone to another may be atibrlb-
uted to glottal action,

It should be noted once more that Taylor is very
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emphatic in his propossls on teaching methods:

le Concentration on the mechanism causes of
throat stiffness,

o0

s There shoulﬁ be a return to the method of the
014 Italian Masters.

3¢ The cornerstone of theilr methods wss, "Listen
and imitate,"

Henderson, not a volce teacher or scientist, but a
musie eritiec, approaches the subject of volce with a
congiderable amount of good sense.l He seemg to be
numbered with Taylor among the few who 1n our century
have troubled themselves to look carefully into the
hiatory of vocal training.

Speaking of those who have claimed that four ox five
registers exist he states that few of these maintain that
there 1s a mechanlceal chenge that ushers in each of the
five., Even those maintaining that there are three seldom
claim that there is a mechanical change between the chest
and medium register.z Therefore, Henderson tends to take
the view of the more scientific observers of the laryngos-
scopic school who In general agreed that the reglisters
were two In number, the same as was found by the old

Itallan nmasters, He explains the change of register pro-

1 Henderson, We ., The Art of Singing.

2 Tt is fessible that a meehanical change could exist
between "chest" and medium thet is not observable une-
der the conditions required for a laryngoscopic
examination,
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cess about as well as any other wrlter:
« & « when the pitch has been ralsed as far as
possible by an increasing of tenslon on the voeal
cords, the mechanical process is altered, and
additlonal notes can be obtained by a different
method, In producing thelr added tones the voeal
cords relax a trifle and then substitute for vibra-
tion involving thelr entlre length vibration of
only a part of it.l
Hendergon repeats the tradiltional warning about strain
resulting from caryrying the lower register too high.
The registers should be made as equal as possible as Lo
tone guality thereby eliminating the break between them,
Nexb to be discussed 1s Blanche Marchesi,® daughber
of Balvatore and Matlilde Marchesi, disciple, through
her parents of the Garcla School, and, as someone has
sald, "with some 1ldeas of her own.," "Those who serious
ly wish to learn the truth about the volee and 1ts pro=
duction may find it here," stated Blanche Marchesi,®
Certainly on the surfsce of things such & claim would
not seem totally unjustified,
It ls & mystery to the author why the method haes not
been adopted by the singing snd teaching profession
generally -=- the world might surely have guessed
that this regular output of great and small arti;ts
was due to some infalllble underlying prineciple,”

Apparently the following were trained all or In part in

1 The Art of Singing, 66,

2 Marchesi, Blanche, The Singer's Catechism end Creed,

Ibld,, preface, vil.
4 Ibid., viil
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gome dlvision of the Garcla-Marchesl School and were all
singlng at the Metropolitan at one time: Melba, Banmes,
Calve, Susan Adams, and Sybil Sanderson. Other artists
at lgast passing through some branch of the Garcls School
were: Jenny Lind, Stockhausen, Gunther, Michaell, Nisg-
sen, Nourrib, Bianchi,‘Lund, Brant, Cary, Organi, Gustave,
Favelll, Geraldy, Alda, Gerster, Gulbranson, and Krause,
Any mothod which had such an outstanding record of schieve~
ment as this should be investigated in attempt to ascere
tain the probable factors leading to its success.

In'considering reasons for the apparent success of
the Garcla«-lMarchesl methods some psychological factors
should be mentioned. First there was‘the fame that the
Garciag achieved as singers. Manﬁel Garcla's father was
congidered by meny to be the leading tenor of his day,
Coming to Italy, from Spain, in the early years of the
nineteenth century, he is thought to have acquired the
traditional precepts of the old Itallan masters. His
daughter, Malibran, whose short career is considered to
have been one of the most brilliant ever achieved; his
other daughter, Viardot-Garcia; and Manuel Garcia, the
younger, all were slingers of considerable reputatlon,
Then Garcla, the younger's, alleged Invention of the
laryngoscope and reputation for having put voice gtudy on
a scientific basis; the numerous contributions he made
to the literature on voice all added to a repubtation

already established, Such reputations are not only
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important in enticing nromiasing vocal students to a studio
~ but in marketing the fiﬂished product ag well,

Stanley characterlstienlly meintains that the success
of the Marchesl School is derived from the fact that lit-
tle harm was done to the natural volces of the pupils,
They were permitted to sing out so that they could be
heard over an orchestra and were not housed or confined
in theilr production in the manner that many vocal teachers
greatly limlted volces, |

Blanche Marchesl states s remister theory that to
the writerts knowledge doesg not seem to be involved in
Garecia's system, The registers, three in number, are
clogely related to the use of three sounding boards,

These sounding boards ave the sturnum which vibrates in
the chest register, the hard palate which reinforces the
middle register, and the "vault of the pharynx" which
bakes up and reinforees the sound in the head register,
Coneerning this latter type of resonance, she belileves
that the frontal bone and the whole gkull are made to
vibrate when the vault of the pharynx 1s hit by the sound,
The writer 1g of the oplnlon that the "vault of the phare
ynx'" must signify a raised soft palate, since she seems
to believe that the héck of the nostrils should be cldsed.
She states, "The inside of the nose may be compared to a

dead lump of cotton and the way to it must be barred
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while it is produced."l This view is in dlreet opposi-
tion to Curtls who malntains that the key to a good head
tone is nasal resonance and to Muckey who thinks that
half the resonating potential of the voice is lost when
then passsgze Lo the nasal cavities 1s barred, Russell
In his z~ray studies find, however, that some volces
use an open passage, others a closed or a semi-closed
one. His sonometer tests demonstrate no resonance conbri-
bublon of the nesal cavitles as such, but admlis the prob-
ability of thelr action as tonal modifiers.

Thus we Tind two authorities, Mawrchesl and Curtis,
in direct opposition to esch other concerning the sources
of head resonance, The probabllity is that neither is
correct in his bellef in that there can aotuslly be 1lit-
tle heed resonance whether it be produced by nasal cavity
regonance or by skull bone sounding board relnforcement.
Rugsell's tests give 1ittle support to elther and nelther
can be judged as acoustlically accpetables The nasal
passages and labyrinths are statlonary in size, Prace
tlcal resonators need to be adjustable as to size and
shape In order to regonate differing piteches, Iiiss
Marchesi's sounding board theory lis also highly cuestion=
able for seversl reasons., Flesh and bone are not construct-
ed of mabterial that permits them to be good sounding

A

boards, Where the sounding board condition prevails in

3 Singer's Catechism and Creed, 60,




) 1406
a muslcal instrument, there 1s a solld connection between
the vibrator and sounding board, This condition 1s abe
gsent in the vocal mechanlsm, ¥For the larynx is not con-
nected directly to any bone in the body. Further it is
fallacious to belleve that sound can by any method be
directed toward any part of the anatomy. Sound travels
in all directions if no barrier prevents. It will plck
out a resonance cavily 1f the cavity's period is the
gorrect one to accommodate 1t.

In any case, however, in kMiss larchesi's theory of
registers we have the view (one not to be completely
digscounted) that resonating propertles play an important
part in producing the varlous registers. It is not to
be thought, ol course, bhat she intends us to interpreb
the registers as mainly functlions of resonesnce, but that
each vocal register can work efficiently only if the
proper gounding board is hit, For each register thore
1s & corresponding sounding board.

Miss Marchesi notes 1o special actions of the glole
tis as Gorrespoﬁﬁing to the various reglsters. Lowever,
attention is celled to varying laryngeal positions in
the three registers, According to Taylor, Garcia noted

’
this phenomenon long before his invention of the laryne-
goscope, vVarying leryngeal positions would be more
likely to indicate resonance changes than changes in

glottal action though such positional change can pPoge

*
»
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sibly through the extrinsic laryngeal nusculaturve alffect
glottel action.

Blanche Harchesi notes a considerable amount of difle
ference in the use of the registers according to the sex
of the singer., Yomen use all three registers; men use
only one, Though no register change apparently takes
place as e man ascends the scale, he reaches a point on
the scale about high ¥ flat where he mugt "coveri AL
this point he begins to use the sternum and the "vault of
the pharynx" sounding boards simultaneously. YWhen men
sing faelsetto they, like women, use the head voice . « » "1
The que;‘stion is asked ssgked, “Why do wonen change reglse
ters?” To this gquestion which she submits, Hiss Marchesi
gives the incontrovertible reply, "Because, belongling
to another sex, their voices work differently,"s No
mention is made of the reason why a man can't or doesn't
use hlg hard palate sounding board., He is gapable, she
states of the three larynx vositions,

In relatlion to Stanley's theory we have here an
identificetion of the heed voice in women with the male
falsetto Garecla’s terminology hag been dropped. IHe
termed a kind of middle register in women's volcesg fale

sebto. The reglesters are capable of extension either uj
L

1 singerte Catechism and Creed, 11
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or sown though this is often unwise, Yalrly definite
limits should be placed on upward extension of the
reglisters,
Wonen, on the other hand, can carry their chest
reglister high into the medium, imitating men, and
they often do so with disastrous resulis, Again
they can take low notes in the medium register
instead of using the chest volce. Weakening of the
volce will follow, and the development of the othewr
regigters will be hampered, Also they can continue
the medium into the head register failling to obe-
serve the change on the F sharp, Thisg, too, mush
inevitably destroy the voice. lastly, women ocean,
as I sald before, use the head register downward
and all along the range,. in which case the volece
will melt and disappear,l
The foregoing contains much that 1ls pertinent to our
stuldys First, 1t is inadvisable to carry up the chegt
register beyond its natural 1limits as men do, Stanley,
on the other hand, thinks that vocal development de=
mands this be done. On the other hand, thoush women
can take thelr low notes in the medium or even the head
register, lack of use of the chest register resuliting
thereby will weaken the volece and hamper the develope-
ment of the other registers, To this Stanley would probe
ably agree except that he doesn't recognize the exise-
tence of the middle register. He maintsing that the
lower register must be put in and kept in good health by

exercise extending 1t much higher than 1is correct accorde

A Sinper's Catechism and Creed, 20, The writer is not

able to state surely whether "melt and dlsappear”
refers to the tone petering out at the bottom of the
range or whether it refers to permanent voeal danmage,
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ing to the lMarchesl view., As to the use of the head reg-
ister downward Stanley would recommend it for practige.
Thielvooal register may or may not correspond to Stane
ley's falsetto. In actual singing 1t would be used low
in the scale for soft effects. Both Stanley and Marchesl
seem to conslder the lower register and the upper impor-
tant to the health of the voice, Ag to the middle regils-
ter, Stanley does not recognize 1.

Blanche Harchesl does not state whether or not the
falsetto is to be uzged in the training of the male volice,
Since she does not mention the process, it is probably
to be agsumed that this iz not & part of the "Garciaw
Marchesi" gystem, She does gtate that failure to "ocove
er' in the high pitches of the male volce gives rise to
the tremolo, If, on the other hand, the man covers all
his tones, "1t will never develop bul shrink and deter-
jorate."l This much agreement seems to exist with Stan-
ley, that the health of the volce in women at least de=
mands ubtilization of the higher and lower register.

Blanche Marchegl mentlions one other item whilch may
or may not be related to Stanley's digitsl manipulation
to stimulate lower reglater action. Since according bo
Stanley's theory lower reglster action involves stretch-

ing the vocal cords by a tilting down of the thyrold, he

1 ginger's Catechism and Crecd, 84.
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considers thet such action csn be stimulated by a downe
ward pressure of the fjngers exerted on the thyroid care
tilage, V

Only recently it came to my notlice through a pare
phlet by Dr, E. Krauss (Paris), presented vo the
Frenoh Medical Academy, that not all sunuchoid
voices belong to sexless men, He made the most
important diseovery, which I will explain here,

gas 1t shows clearly that a man can keep a boy's
volee and be e normally developed man at the same
time,t Dr, Krauss explains ss follows: At the
time of puberty, a boy's voice breaks and assumes
somebimes the character of a eunuch, The explaw
nation generally glven was thet this phenomenon was
due to gpasms or ataxic movements of the laryngeal
muscleg, but Dr, Krauss found that the real reason
of the vocal perturbation came from a different
source, According to him the eunuchoid voice,
which has nothing to do with the voice of a eunuch,
although it resembles it entirely, is due to & dise
parity between the development of the cartilage of
the larynx. The latter, too much developed in the
anterior-posterior direction, keeps the cords cone
tinually stretched even without muscular gontraction.
Any muscular contraction abttempted then produces
over-stretehing, with the result of a child-like
eunuchoid volce,

Dr., Krausgs hag invented a device by which he
trains the laryngeal cartilage 4o keep down whilst
sound ls produced, and by repeating several times
a short treatment such as thst described, the larynx
is placed in a normsl position forever and the .
pergson thug treated speaks with a perfect mule volce.®

The exact nature of bthe treabtment is not desceribed,

Next on our list 1z the eminent Jtslian vocal teacher

A considerable amount of opinion congiders the male
falgetto a relic of the chilld voilce.

Sinperts Catechlsm and Creed, 3%
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Lamperti.l Only a short treatise concerning his views
has come to the writer's attention, but 1t is probable
that much of hisg doetrine hes been absorbed by his pupil,
William Shakespeare, who will be discussed next. Ib
should be mentloned that Lemperti's list of successful
pupils 1s nearly as impressive as those from the Garciae
Harchesl school, Stanley considers Lamperti's success
to be attributable, as in the case of the Harchesl's, to
the fact that he permitted his pupils to sing out with
full volume,
Becuause the beginner neither can or ought to attack
notes piano, and by trying to force him to do so,
instead of Tevoring his progress, it will only re-
tard him and besides tiring the muscles of the chest,
often get him into a eramped way of singing.®
Lampertd would be considered an exponent of the
Italian School® yet his views on registers do not differ
greatly from those held by the singing masters of the
laryngoscopice school. Though he supports a three reglg-
ter theory, hls pupil Shakespeare is not reluctant in
some cases to admit that in considering practical voecal
1 Lemperti, Francesco, a treatise on the Art of Singing,
translated under his direction by his pupil, J.C, Grife
£ith, Edward Schuberth & Co., New York, date not recorde
ed, This is probably the elder Lamper%i. Taylor cred-
its to G.B., Lamperti a text, The Technics of Bel Canto,
translated by Dr, Th, Baker, Wew York, 1905, The I'vane
cesco Lampertl troatise discugsed in this paper, Tay-

_ lor dates “original about 1876, Psychology of Singimg,
bibliography, 370,

Lamperti, Art of Singing, 15.

¢!

Not necessarily in the 01d Masters' traditions,



matbers it is not a bad thing to subdivide, especially
the medlum register, ILampertl considers the regliasters
to be the chest, mixed voice, and head. Women possess
all three, the men the flrst two., ©Shakespeare admlts to
three in the case of men also, the last being the falsetto.
Lampertl does not consider the falsetto.

Since Shakespeare mskes a great point of bresth
control in relation to the registers, it might be well
to state that Lamperti considers his views on breath cone
trol to be those of Mandl,t

shakespeare ©

notes that in singing up the secale in
any one of the three registers there is a progressive
growth of tengion in the muscles between the larynx and
the point of the chin, However, this process seems to
involve a broader or narrower group of those muscles de-
pending upon whether phonation is in a lower oy higher
register, A corresponding tension is to be noted in a
downward pull of the muscles just above the breastbone.
Thus the registers seem to be influenced by dif-
Perent plecing muscles, the latter through intere
change of actlon balance, the larynx in the exact
poslition necessary to any note, high or low, loud
or soft, simultancously, the muscles ingide bring
about the infinite and remarkable modifications

in the length and breadth of the vibrating voecal
cords to which reference has already been made,

According to Taylor, the idea of antagonistic muscu=-
lar action breath control ecan be attributed to Mandl,
Shakespeare, Willlam, The Art Of Singing 49,

9 Art of Singing, 21.
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The control over the placing, tuning and register
chanpes should be unconscious,

0f course, if, on starting & note, any nuscles
are rigldly contracted, both the balance of the
placing as well as the freedom of the tuning muscles
would be destroyed; a proof of the right production
is afforded, however, when the note compences in
fullness exactly on the piteh intended,
Thug we find Shekespeare supporting the view that the
reglaters, though not eaused by muscles that govern
resonating properties,; still are closely joined to the
correct behavior of these muscles, Stanley inslists that
proper register action is impossible 1f not accompanied
by proper asectlon of the resonator controls. Likewise
Stanley would agree with Shakespeare that proper action
in the breathing rmuscles must prevall in ovder that proper
laryngeal action may be maintained.
Thus, the higher the note in any register, the greate
er ig the pressure of breath required, and the great-
the art of conbrolling this pressureoé
Stanley is adamant on the neeessity of correct inbter.
actlon of these muscular groups, thet 1f one collapses,
the whole mechanlsm does likewise.
The vocal apparatus is a single co-ordinated sound
producing unit, each part of which is dependent upe
on ‘the other parts., If any one part breaks down,
the other parts break down also., It is similar %o

an electrieal eircuit connected in series(like the
lights on a Christmss tree)., Thus, all the muscles

SR ik _ :
Axb of Singing, 25.

oo

Stanley, Your Volce, 6% and ©4,
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which function in phonation must be developed
ginmultaneously and in balance -~ eguilibrian -
in every stage of the "opening” process,k
Shakespeare gives a slight indication of the idea

of reglsters corresponding to intensity.
While the good singer can change lmperceptibly
from one register to another in order to vary
the force of the note, he can undoubtedly also
inereace or diminish its force while keeping in
the same reglster.e
Shakespeare recommends bthe use of the head register for
both men and women, However, this ls merely for the
purpose of facllitating production of the upper notes
in the case of men to facillitate the upper medium and
because the register is practlical for public use in
the case of women, It 1s used rather to develop a feele
ing of ease rather than as an actual element of vocal
development®,.
A genuine heade-note can always be swelled into
medium voice by & man, but a spurious head-note
will not swell without breaking.%
Stanley proposes an exerclsge for swelling a single note
in falsetto till it is sufficiently intense to permit
the lower reglster to take over, Such will take plece
without a break if the falsetto ils sufficiently devel-
oped and the technlc is correct, For this purpose "pure"

falsetto must be used.

Stanley, Your Voice, 63 and 64.

@ Art of Singing, 40.

S Ibid., 101.
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Shakespeare at first seems to allow considerable
liberty concerning how high a register may be carried,

As Tar as one can with the throat open and the breath

well under conbrol; as far as one can in unconscious

freedom of the tongue and Jaw; as high as one can

gtart the note unerringly and proceed In a legato

style from one note o any other,l
Stanley's view would seem to be Iin a way quite similar
to this, His idea would be that the register could be
carrled gradually higher with practice as long as openw-
ness of throat can be maintained, However, apparvently
these permissive conditions that Shakespeare selts up are
seldom maintained much above the traditional limits for
this register, Oo in actual practice the other registers
are prebty well confined to the limits usually considered
safe, Whereas Blanche liarchesi considers that the head
register in women can be sustasined down to middle C,
Shakegpeare thinks its lower limit to be about middle A
where its intensity 1s too limited for its publiec use,
However, he does recommend its practice down as far as
this linit. 7o secure good production in the upper mide
dle register Shakespeare vecomrmends a smiling position
of the upper 1lip, a device frowned upon by some others,
He proposes guite an elaborate set of sensatlon points
for certain notes in the wverious remisters as the front

teeth, eye teeth, first molars, ete., The ldea was ap-

parently eacquired from Lampertl., Sensations are con-

1 1pia., 5a
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sidered very unrellable by some since we have little
assurance bthat the correctly produced note will cause
each person to experlence the same sensation. Dr, Ray
Crittenden expresses the ldeas as follows:

I can tell how an apple tastes to me, but I
can't tell how it tastes to you.

The head volce consists of a seriesg of notes
differing In character from those of the chest and
medium registers, and presumably produced by a dife-
ferent action of the voeal cords., It is characier-
ized by a flutey and bird-like quality, lovely and
esgentially womanly., It can be produced by both
sexes, bubt while In a man 1t 1s so feeble and
effeminate that few would venture Ho sing it in
public, its use by mezzo-sopranos and sopranos is
in the present day more highly prized, not only
by reason of the loveliness of its_quality but
because of its comparative rarity.t
This can be presumed to be comparable to Stanley's fal-
setto., However, from the deseriptions given of these
various bone quelities, it is impossible to may deline-
itely. The male teacher should be able to produce
this volee, thinks Shakespeare, Tor demonstration pure
poses, It differs in the male from the common "whoopy
falsetto" which is often misteken for the head volce,
Heither is it "that soft effect sometimes heard in the
very high notes of the tenor voice, which are produced
by the medium register,"” Some very fine distinctions
are made by these vocal mastersg,

. 50 again we find certain suggestions of Stanley's

1 Art of Singing, 57,

——



reglster theory as well as a considerable amount of
material whioch does not agree. It is probable that in
certain matters concerning resonance there is more agree-
ment, Both Shakespeare and Stanley consider that en
open pheryngeal cavity 1s a concomitant of good vocal
technique, the "open throat® as 1t is often called,

Care should be exerclsed in wholehesrtedly accepting
the "open throat" principle as & necessity to good pho-
nation, If one considers it from the point of view of
pharyngeal resonance, he 1s probably on much more solid
ground, Russell's x-ray studies do not show what could
be termed an Yopen throat" for the "a" sound. They do
show, however, a falrly consistent type of closed throat,
On the other hand, they consistently show quite a tre-
mendously "open throat" for the "i" sound, In general
the pilcetures demonstrate that, certainly, the pharyngeal
cavity is of importance in the formation of the vowel
gounds, It may be verified by simple armchailr experi-
mentation that all the vowels can be formed without
change in 1ip position, One can, if he likes, begin with
almogt any set position of jaw or lips,.

Since Louls Arthur Russell speaks somewhat in har-
mony with Shakespeare on the "open throat,” it is well

to give him his brief part in our study at this point,
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Amony the many errors of teaching which have o long
gtood in the way of singers! advancement in art is

the thought that correct vowel making 1ls a matter

of 1ip shaping . . « Bvery shade of vowel color can

be readily made and should glways be nade without

interference of bthe 1io8 s + »

The open throat and back mouth must be the care of
the student; here at the line of and back of the
pillars of the fauces is where we want the freely
wide open space, and we should have control over
this condition whether the front mouth at the lips
and teeth be wide open or close together.?

Ruassell ther introduces a further concept agesplted in
the main by Stanley and somewhal corroborated in recent
years by G. Oscar Russell,
Flabby tissue of any sort dimninlshes resonances
therefore, the firm but free condition of all meme
bers of the mouth and throst aoubtiess aads to the
resonance of the volce , o o 9
Stanley has gone go far as to suggest the throat should
be "rigldly" open., Louls Graveure states:
The throat must be like steel; bhere must be no
relaxation -« remenbering, of courde, bthat the
tension and the steeliness to which I refer are bthe
result of muscular expanslon.?
Stanley hasg been strenucusly atlecked for hils atibitude
concerning a rigldly open throat, Certain of those who
follow him partially believe that his cholice of words has

’.

been unfortunate but that firmness of the pharyngeal cave

C)

ity is necessary bo make it an effliclent resonator of

1 Commonplaces of Voeal Art, 32,
® Ibid., 8.
3

"Louls Graveure Presents New Theories of Vocallsm,” as
told to Re H, Wollsteln, Ltude, February, 1951,129,
o Commonplaces of Vocal Art, 3%
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gound, The term "rigld" they think implles the idea of
inflexibility. The resonator should be flexible,

Russell thinks that though no sensible teacheor will
deny the exlstence of the registers, a great desl more
hag been made than is necessary.

Where the actlon was too subtle for the laryngo-

scope's searching mirror, men have found no dif-

ficulty in formulating a complete theoretical

process and pubtting it before the public as a

discovery of imporitance . «

Russell believes that many instrucuvors make a greatb
error in taking a small falsebtto tone for the "head volce."
Such falsetto even In the case of women hag 1little coloxr
or warmbth and are good only for "florature!| flutellke
pagseges, Shakespeare, on the other hand, seems to like
such tonal qualities. There i1s little of limportance
here except that Russell seems to think that falsetio
and "head voice" are two different mechanisms,

The ease with which the falsetto "head" tones ave

produced is misleading. Ve must have ease, but we

must also have the right quallity throughout the
voice's range,

Another ploneer believer in the theory of pharyngeal
vowel Tormation 1ls Clara Kathleen Rogers. The writer

has been able to review only one of her several publi-

cations., 1In Clearcut Speech in Song she makes no refer-

1 gommonplaces of Voecal Arb, 54,

2 Ibid., 61,
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ence to registers, bubt a great deal of back formation of
vowels that is worth brief attention,

It apparently has not occurred to students of
phonetics that these movements in the mouth are
conseguences not cause and that, thevefore, they
should not be independent locael adjustments, The
fact that the movements in the mouth are simultans
gousg wilth the graded movements of the volce box
has led both singers end speakers to suppose thatb
the way to insure correct wvowel shapings is to bew-
£in at the mouth.

It is a strange fact that the colorless voices,
without subgtance or volume, which are now g0 Drevaw

lent have not, so far, been recognized sg the Ilme
mediate outcome of these same loeal adjustuments.l

THE FALSETTO

Albert E, Ruff, in presenting his views concerning
the working of the intrinsic leryngeal musculature, comes
very clogse to the sublect under investigation.g Unfopre
tunately his articles are probably too limited in length
for the size of the subject he dlscusses, and some of
the material presented 1s vague and difficult to grasp.
Ruff vins born in 1854 end, consequently, at the time the
articles were written, was a vexry old man, Barly in his
career he gtudied the snatomy of the throabt under Herkel
and some of the views presented may be attribubtable bo

nime

1 ;J_:_l_)_:i._('_i..’ 59,

2 Ruff, Albert E., "Improve Your Voice Production,®
Btude, November and December, 193¢,
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Here 18 a writer who thinks without any apologies
that a requisite for volice buillding is a knowledge of the
vocal muscular gystem.

This system consists of two actions. One is volune
tary, which can be developed by will power., The
other is involuntary, as it can only be brought in-
to sction by the breath pressure, The voluntary
are gitueted outside and the involunbary inside the
larynx,

It is principally with the inner muscles that
the volce teacher is to be concerned,l

In other words, the chief area of the wvocal instructor
is in the field where the student has no conscious cone
trol, Of these intrinsic musecles, Ruff has considered
the moat important to be the thyro-arytencid,

They are the keystone of volee production and capable
of making or ummaking the singer., If these muscles
are correctly developed, they will last and gtill

be useful in old age. if they are not, it will be
only a question of time before one or more faults
will appear, among the worst of which are: loss

of upper tones, scratchiness, nodula, partisl pare
alysls, fiatting and the bernicicu trcmologp

L oImprove Your Voice Production,” Part I, Ltude, lov,.,
1959, Muckey and others tend to aon51der cer%ain of
the extringic musculature as voluntary or potentially
80, Muckey conslders the swallowing group of muscles
to be the ones which create interference. These he
considers to be voluntary, HMost authorities will a-
gree with Ruff? that the intrinsiec musculsture is not
under any circumstances subject to voluntary control.
This was widely considered to be the case before
ott's investigations, 1910,

2 "Improve Your Voice Produetion," Part I, Etude, Nov,,
1939, '
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Unfortunately Ruff does not clearly state what the proper
actlon of this muscle is, Ie does consider "bunching®
of the fibres of the thyro~grytenoid to be a definite
evil., Such a condltlon often prevalls where the lmmature
boys voice has been extensively used before, during, or
immediately following its change, Sganley opines thaet
the proper condition of the thyro-arytenoid ls that in
which this nuscle ig in its longest state for the piteh
and intensity to be phonated, Stanley reaches this cone
clusion on admittedly inconclusive evidence, Such a
condition would seem to prevent bunching, but there is
no good evidence that his is the type of action that
Ruff refers to. However, our special interest is in
Huff's explanation of the falsebto mechanism,

The erico-arytenoids come into play when ginging
triple pilano, in which case they act alone, that 1s,
the edges of the thyro-arybtenoids, and not the
body, are brought into play,

By this action the so-called falsetto is made,l

And again,
The crico-arytenoid muscles join the ericoid with
the arytenoid et the back, These are principally
brought into play 1In very soft singing. These
musecles are so constructed that they pull on the
arytenoid when the cords are in repose, keeping
them apart to allow the breath to pass Treely in and
out of the lungs.e

Stanley mainteins that the predominating action in fal-

gsetto production is carried by the arytenoids, IHe does

1 Ipid., Nov. 1939,

)
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not specify as does Ruff that the action is due to any
one nmuscle of the arytenold group,.

However, every hlgh tone ought to diminish 1into the
falsetto the finishing touch of the tone. Yo do
this smoothly is one of the finest points of a sing-
erts art,

Ag 1t is more difficult to swell from the fal-
setbo into the body tone, this should not be attempie
ed untll the diminishing hag been perfected, This
actblon, swelling from the falsetbo, i1s accomplished
by combining the muscles of the body tone and the
outer neck muscleg in focusing the tone on the voce
al cords thus meking the voice most powerful and
ringing.

The o0ld Italians called this manner of tone
production "voce mista," (mixed voice), I cannot
concelive of a tone belng mixeds; so I call it a
combination tone, as it is constructed by & come
bination of the muqclnsol

Here 1s a considerable amount of ldentificaticn of in-
tensity changes with what might be termed register
changes, bthough Ruff states, "I condemn the use of the
neme registers,"? Here is a theory in which falsetto
may be the result of a diminuendo, or a kind of full
body tone the result of a c¢rescendo and & falrly clear
resemblance to Stanley's "going through the falaetto®
exercises,

The Germans heve no love for the falsetito,
and mogt of them insist that all tones should be
sung with the Brustton (chest tone) as being the
acme of volce culture. This methed ususlly ends
in disaster to the thyro-arytgnold, which soon
finishes the singer's career,

1 "Improve Your Voice Production," Part II, Ebude,Dec.,1959,
Ibid,
S Ibig.
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A third point in common with Stanley's theory is suge
gested namely that the use of the falsetto 1ls a con-
commitant of wvocal health, Stanley thinks that fallure
to keep both registers alive and balenced precedes, in
most cases, vocal ruin,

Simllar as these three points are, Ruff does notb
necegsarily draw similar conclusions to Stanley in mote
ters nf training,

vome beachers had their pupils practice cach regige

ter separately, untll each could be clearly dise

tinguished, This made a very uneven gualibty of
voice, whieh not only disturbed the tone but also
played havoc with the fibrous continuation of the
thyro-arytenoid muscles., I, therefore, condemn

the use of the neme register,l
Whether or not the falsetto should be practiced separate-
1y is & question Ruff's text does not clarify. It may
be that felsetto is not Included in his idea of regis-
ters, Nor does Ruff include in his discussion any refere
ence to & heavy mechanism, crico-thyrolds as activating
the body tone. He does not show definitely why he cone
giders the thyro~arytenoid so important nor what its
gpeciflic action is with relation to piteh and intensity,
He merely warns agalnst its "bunching,.”™ Stanley would
conslder that there would be danger of such bunching if

the end pulls were not sufficlient to prevent this, In

obther words, if one or both end pulls are so weak that

1 Ipig.
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the burden of the cord alterations must be born pri-
marlly by the thyro-arytenoid, mixed registration has
been engendered and vocal ruin is not far off,

At least 1t can be sald three similaritlies seem to
exist in the laryngeal action theory of Ruff and Stanley:

1. Falsetto production is connected with the mction
of the arytenoida,

a, Ruff specifically names the crico=ary=
tenoids,

bhe Stanley is unsneeific but probably has
gimilar museles in mind.

2e Falsetto is ldentiiied by both as being o
softer mode of production, Therefore, excepnt
bhat Ruff denies the term reglster, probably
a matbter of terminology lavgely, we heve both
authorities somewhat agreed on & close relatione
ship between Intensity and reglster asction,

3. Death of the Talsebtbto means eventual voeal
ruine.

Finally each seems to support a similar exercise
procedure, that of swelling the falsetto into the regular
body tone, and both think that under proper technical
condivions this can be done without a breask. Stanley
and Ruff sre not alone in the use of such an exercise,

We Henri Zay, writing before 1917 and, therefore,
obvicusly not influenced by Stanley, does not propose
this ag an exercise byt admits something of the sort can
be done,

The quality of each of these registers hag a color

of its cwn, while the character of the singer's

volice should make all three homogeneous, A gkille

ful singer can sing in any one of these registers
on a single note in the middle voice, and this
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gives hin a great sdvantage where variety of tone
golor is needed,l

Homer Henley, writing at a much later date, 1936,
having had opportunity to read Stanley's works, bub
showing fairly definite evidence that he has not done
80, approaches the idea even more closely.

There are but few male voices, of whatever class-
ification, which can, by nature, successifully nego-
tiate the psth from planissimo to forte, and back
again, without the voice slipping to and from a
falsetto on either gide of the forte sound, This
is especially true in the upper middle and the
highest ranges, The tenor is as much subject to
this humiliating "break" as is the basso or barle
tone. .

Anatomists claim that his break is caused by
the abrupt change of the larynx from one posliion
to another, They also claim, in the case of those
fortunate male gingers who have no discernible
break in their scale, that the wide gulf between
falgetto and true tone is bridged by a sort of
automatic muscular shock absorber . « « That ig to
say, the break has been gradually dispersed over
the gilven distance by a lucky natural adjustment
of the necessary museles of the throat, Other
persons, not so happily endowed, must, however,
geek means of bridging this awkwerd break , o .

It may be agked if the Telsetto tone may be
legitimately employed in artistic singing. The
writer replies that it can be legitimately so eme
ployed; provided it be so Joined to the true tone
that no perceptible break can be detected , « »

The male voice break, then, may be bridged
over by long continued practice . .

Here 1g the exercise: begin the chosen note
planissimo, in falsetto tone. As the point ig ap-
proached where the inevitable break occurs, throw
the tone quickly into what is unfortunately called
nagal placement o o o

1 zay, W. Henry, Practical Psychology of Volce and Lifo.

2] 4 ; ‘. £} £ *3 e
“ Henley, Homer,"Training the liale Voilce," Etude, Jan.,
1936, 46,
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Dr. Nicholas Douty edmits the possibility of a similar
accomplishmﬂnt.l

However, the writer thinks that among those who
probably have not been influenced by Stanley's doo=
trines, Ruff, by far and large among those whose literature
has come to the writer's attention, most closely ap-
proaches Stanley's theory of voeal registration,

Since the second register in Stanley's theory is
the falsetto, the comment of several writers on that sube
jeet will now recelve brief consideration.

Francls Rogers thinks the mele falsebto a legiti-
mate mechanism for public uese, ¥a highly desirable ad-
dition to the colors on his voeal palette,"? Stanley
does not conslder the male falsetto suitable for public
ugse, except for comedy effects. He states that the Talw.
setto appears for the Tirst time in musical history in
the time of Palastrina when the two upper voleces of the
music sung in the Sistine Chapel were carried by Spone
ish falgetiists, In the first decade of the seventeenth
cenbury it was dilscovered that castrati could do the job
beﬁter.

For two centuries the castratl were the dominating
nale flgures in Itallan vocel nmusic,

There is no way to determine what thesc volces sounded
like, "but they must certainly have had much of the fale
1 wyoice Questions,” Etude, January, 1943, 53,

o

Rogers, Francis, "The Vagarles of the Falsebto Tone and
a Discugsion of Its Place in Vocal History," Musician,
November, 1930, 31,



getto sound,”

Anthon corroborates Rogers?! testimony concerning
the use of the falsetto in ecclesliastlcal ceremonles and
makes & few Interesting addlitions, MHe thinks a great
amound of falsebto uge 1s traceable to the Orient and
probably invaded Europe during the period when the Roe
mang maintained "eulbural mediations" relations with the
Bast, In any case, the Orientals tend, he thinks, to

obJeet to the employment of the regular volee in sings

ing as indelicate due to its resemblance to the speake
ing wvolce,

Concerning the time of Bach and Handel, Anthon
agtatest

The music textbooks of the period dlscuss the falw
gelbto as a perfectly legitimate and indispensible
part of the singert's equipment,

The accomplishments of some of the falsettists
were truly amazing, and for this reason they were
frequently used as soloisbs and as leading singe
ers with the chorus, We have testlmony that some
of them ecould sing as high ag the best mondern color-
atura soprano et the Metropolitan Opera (e*'' and
£171) . o . A8 a matter of fact there is no record
of any "female alto" in English churches beflore
177%, so that it is not likely that Handel heavd a
woman aing any of hls slto arias or chorugses in
the oratorios.

wome say the ldes of a man singing alto or
gopranc is unnaturel and even repulgive, Bubt ac=
tually this is a matter of fashion and not of aes-
thetles, There used to be plenty of women singing
tenor and even baritone, especially in convents,
and there sre women's volces today that could and
should be employed 1in these regiasters, Conversely
there are maele volees -- you can debtect them by
thelr aspeaklng volces «- that could naturally sing
altvo or poprano. And almost every one with a base
or tenor volice could sing in the high registers
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in their falsetto, with perfect ease and 2TH0O o+
Rogers doubts that the term falsetto employed in

the eighteenth century texts meant true falsetto so much
as the normal cuality of the volece "modified Into an
agreeable headiness,"” However, he does belleve that
certain arias even operatic roles were written for tenors
who must, due to the high teasitura, have been intended
to have at least & partisl felsetto rendition,

The falsetto has a long and honorable higbory and

aghould be cultivated by every male singer, In its

undeveloped state it is likely %o be thin and stri-
dent, but with gkillful training it grows both in
body and mellowness, shading off smoothly and withe
out & perceptlible click intg the "voce mista" and
thence into the full voice,”

Robert Olmstead thinks that the question of identi=
fication of the falsetto with the head voice iag a matter of
opinion, and whether 1t is legltimate o» not is a matter of
tagte,> lHe thinks as does Rogers thaet the falsetto is
capable of development, changing in development from a
thin soprano-like quality to one resembling somewha® the
viola oxr cello, It e useful in eultlvating relaxation,

It 18 not contended that the normal volce is
benefltted by this kind of use,

However,
It 1s possible to carry the falsetbto into the mid-
dle and = lower parts of the volce thus cultivating
qualities which may be blended with the deeper
Anthon, Carl, FEtude, November, 190485, 615,
2 Ibid., 615,

"Hore Light on the Falsetto," Muslcian, Dec.,, 1930,27.
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qualities,

It can often be used as the key to acquiring the true

Yhead" quality.

Ralph lorse Brown thinks that the falsetto is potens
tially present in both the male and female voice, and
that in each it is a relic of the childhood volce,

In the ecase of women, however, the mechanism is usually

atrophied,

The coloratura "1ift" or what are termed by some
"upper head tones," is the superior group or adjuste
ment from Cf# in altissimo up., This is a transition
of real importance to those few sopranos who can
ging these extreme tones and who care to exploit
them, Actually they are not capable of development
in all sopranocs' voilces, and are seldom more than
four or five in number; reliecs of_ the child voice,
ordinarily atrophy after puberty.t

This is a rather common and even a popular judgment,
The voleces that use this high mechanism are considered

unusnal g

Among women an appreclilable falsetto 1s so rare that
it may be classed as a freak, or the result of
sickness or accldent . « »

Some mature women whose volces have not changed
can sing in a birdlike quality resembling a toy
whistle, an octave or more above high C, Such
tonality, because of lack of character and volume ls
seldom worth cultivation.~

In men the falsetto may be in a more or less atrophied
state but can usually be made active.

Brown thinks that continued cultivation of the fale

1 The Singing Voice, 12.

® Ibid., 50,
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setbo may react harmfully upon the normal voice.,t He
considers it imposaible to Join 1t sueccessfully to the
normal volce.

The real link between planisgsimo and fortissimo on

extremely high tones, ag it is throughout medium

degrees of plteh, is the mezza di voce, This mgans

half the legltlimate voice «= not half falsetio.®
Brown would suggest the use of the falsetto to create a
feeling of ease in the working out of certain vocai
difficulties,

Homer Henley proposes as an exercise for the male
voiee? the "mesza a1 voce® which begins and endsg in fal-
setto, The aim in 1ts prectice is to learn to eliminate
the break which will occur in the case of nearly every
voice not schooled in the "mezza dl voce,” The bresk is

probable asg the volee leaves falsetto for the regular

voice, and may occur as well with return to falsetto as
the tone diminishes., Henley considers the exercise by no
means new but one used by the old Itelian masters, in
which opinion he is correct. The old Itslians 4did male
use of the "mezza di voce," Henley may not be correct,
in assuming that the note bLefore swelling was falsetto,

On the other hand, he may be abgolutely right in 80 68=

1
Stanley would consider it harmful if its development
began to exceed the lower register, Your Voice, 102,
2 ghe Singing Voice, L.
5

Henley, Homer, "The Rejected Falsetto Made Valuable,"
Etude, Dec,, iQSE, and "Training the Male Volece,"
Itude, Jan., 1936,



suming. In that event, perhaps, the messa di voce
exercise practiced by the old masters contained qualities
Stanley claims for the exercise of the Talsetto and his
"going through the falsetto" exerclse. gianiey's aboves
mentloned exercise, at any rate, probably can't be called
newe.

Wodell does not stete his own views concerning the
falgetto but ealls abtbtentlon to some of those held by
othors;l Rowley3 believes that the falsetto belongs to
both the head and chest reglster so combining them that
no saudible change of quality or break occurs between
them, The writer presumes that in order to achieve this
co-ordination belween "head” and Ychest" Rowley puts the
falsetto in & kind of middle reglster position similar to
Garcia's clasggification and that of obhers during the
"laryngoscopic period." A difference in terminology may
be involved here, Palmer, states Wodell, wanted the fale
setto carried down till the bobttom notes of the volce
are reached, This has been verified by the writer if

Clippinger's bestimony is acceptables

1 Wodell, Frederick W,, "The Interesting Falsetto,"
Etude, April, 1938, 222,

oo

Wodell doesn't state what text he composed, The
writer has found no other reference to him,
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Davidson Paelmer, in his book, The Rightly Produced
Voice, says the falsetto mechanism 18 the ounly one

1t should be used in training the tenor wvoice and
believes in cultivating it downward to the bottom
of the compass. However, in an interview with him
some years ago in London, he Edmitted that 1t could
not be done with every volce.

Franklin V, Lawson thinks that slipping into fale
setto on soft tones should be avoided,
A falsetto tone, as & rule, is a thin, colorless,
insignificant one that need never be used when a
pianigsimo "head” tone can be properiy produced.®
The falsetto can, however, be produced by both sexes, The
fact that danger exlste in lebtting the voice slip into
falsetto at soft intensity tends to identifly the mechane
jsm with intensity changes.
Clippinger's general view of the falsetlto should
have a place here,
Lver since teachers began to discuss vocal mechan~
isms there has been a marked difference of opinlon
on what constitutes the male head voice, BSome of
-the old Italians make 1t gsynonymous with falsetto,
Others believe it to be a modified form of chest
volce, S5till others believe it to be a mechanism
between the chest and felsetto, This idga %
believe to be right for various reasons.,v
The falsetto according to Clippinger does not appear in

the female voice,

1 Clippinger, D. A., Fundamentals of Voice Training, 40,
@ Lewson, Franklin D., The Humen Voice, 40.
o)

Fundamentals of Volce Tralning, 39,




There are cases where Clippinger would use the fale
pping

3

sebto to attain proper head produciion,

I have found many tenors whose felsetto seemed to

lie so close to the head voice that it was not difw-

ficult to resonate 1t thus removing the flute qualiby,

and blend it perfectly with the head voice, When this

can be done, 1t glves the singer the most perfect

mechanlism known, but I do not find nyself in sympae

thy with the ldea of carrying it to the bhottom of

the eompass, because in a majority of volices it is

Impossible, and even 1f it were possible, it would

be a serious mustake, as the thicker string and

heavier vibration are as necessgary to the lower

tones as the lighter string is to the upper tones,.t

Clippinger is another who admits the falsetito to the
"megsa di voce™ at least where 1t will coordinate readily,
In so doing he, as others, admits ite relation to inten-
gity.

There are many volces, the wrlter's included among

them, that can begin a tone with the falsebtbo meche

aniam, the falsetto qualityi however, having long

gince disappeared, and swell 1t to g ringing head
tone with a perfect messa di voice,

Herman is anobher who considers the Talsetto as a remne
nant of the child voice,® The resulting dissimiler voices
in his opinilon overlap each other to & conasiderable 6Xe
tent, making 1t possible to produce the seme note in two
different ways. Herman also notes the possibility of the
giradual change Trom full voice to falgetto, smoothly ox-
ecuted in gifted vocal organs, having the possibility of

developing in orgens of less natural merit, To the claim

1 Fundamentals of Volece Training, 40.

£ Ibid., 41.

S Herman, Reinhold L., An Open Door for Sinsers, 28.
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made by some that register soctlion has a close relation to
the habitual mechanism employed in speech, Herman cites
cases of contraltos with marvelous chest remgisters who do
not use it at all in speech and sopranos who do use such
a reglster In speech, He maintaing such apparent dis-
crepancies are due to developments caused by habitual
use., The falsetto may be used for certaln special eflects,
Only to create certain startling effecis ol force,
of" contrast, of echo or of welrdness, the "regise
terh occastonnl]y is used in 1ts unadulterated
charaoter,L

The falsetto should be trained in the case of the tenor,
It should be trained 1in tenor voices, to relieve
the volce durlng practice and for the crcetion of
a perfect "mixed volce."®

Ag have certain others, Hermen calls atténtion to

a very light upper production in the female voice, ’&F f;

The smsll upper tones marked v in the diagram .
belong to anomolous voices, or are speclal F::Z::
property of coloratura singers, Young people g
often possess bhese very high notes for eswhile,
lose them after a few years, when their entive body
gtrengthens its muscular fibre. Moreover, these
sounds are'glven! The arrangement of tha%r Producs=
tion in the throat is such that you cannot Improve
or change them much == %oarcely decreases o ine
creages them as a rule,

In other words, such reproduction according to Herman is
a gift, It is not the property of all aedult female

voices. The writer belleves this to be a fallacy.

1 Ivid., %8

oo

Ibid., 39,
3 Ibid,, 45,
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Dunkley offers, generally, a rather bizarre theory
of voice training. He works the falsetto very nicely
into his theory.

The term falsetto means a false or artificial voice,
It is usually applied to the "head" reglater of the
male volee, but it is applicable to the "head" regise
ter of women's voices,

With a majority of singers, "head" register is
a delusiony their nasel passape is closed, and bthere
is no resonance in the "“"head." The charaoteristic
falsetto sound is produced without the help of the
nasal cavities; it lacks resonance, and is more of
a hoot than singinp tone,

In a normal tone, the cords are approximated
through their full length; in falsetto only a small
part of their length 1s employed. And correct pltch
controlled falsetto, far from being ugly, unresonant
and hooty, is a charming resource in passages re-
quiring great delicacy; usable, too, from top to
bottom of the voice's range, Of course, it 1is more
serviceable in the female voice, for there 1s some=
thing effeminate in a man's Talsebto,l

To begin falsetto on a high note the usual prep-
aration for a high note 1s made, but at the time the
tone 1s initiated the power musecles are relaxed (probe
ably the diaphragm).

Ag sald before, the lowest notes may be reached in

falsetto; but, naturally, there will not be much

tone in them, If the student can produce a fulle

range falsetto, 1t is proof of mastery of the teache
ings of this book, The full range Palsetto ls not
obtainable any other way «- except by instruction.<

Thus we have quite a great amount of conflieting and
agreeing opinion concerning the falsetto. Disagreement

1s evident in the matter of whether or not falsetto and

A Dunkley, Ferdinand, The Buoysnt Volce, 66,

2 Ibid., 66 and 67,
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Thead" are synonymous, However, Olmstead and Dunkley wantb
no differentiation, Brown, Lawson and Dunkley think the
falsetto common to both sexes, Clippinger considers it
a male mechanism only, Rowley and Herman went it culti-
vated at least in the male voice, Clippinger for some
tenors. Rogers and Olmstead think “he mechaniam capable
of culbtivation; Brown and Herman think this true of the
male only., Olmstead, Palmer and Dunkley thinlk the fale
gettbo can be trained down through the whole vocal range,
Rogers, Henley, Clippinger, and probably Herman think it
the proper soft mechanigsm of the messa di voce, Brown
dissents., DBoth Brown and Herman consider it the relic
of the childhood voice, Rogers thinks it should be cule
tivated by every male singer; Clippinger and Herman for
tenors only. Clippinger, not agreeing with the theory,
adnits that the falsetto was the "head volce" of the old
masters; Rogers thinks not. There is probably no item
concerning falsebto on which all of these observers agreec,
Hone states gpecifically in compliance with Stanley that
use of the falsebto benefits the volce itself, Drown

thinks 1t might be harmful.

REGISTERS AND RESONANCE
The question of the part differing types of reso-
nance may play in the formation of the registers has been

impressed upon the writer, The most venerable terms,
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"di petto" and vdi testa,” chest and head, suggest in
themselves possible resonating properties connected with
the registers. The terms probably originsted in sensa-
tions of wvibration felt in certaln types of production in
the chest and in other types of production in the head,
From these sensations of vibration, probably felt by
numerous persons, it is an easy step to the conclusion
resonance for chest tones takes place in the chest and
for head tones in the head, Such resonating as this has
probably aided and abetted the idea of nasal resonance
thought by so many to be‘eoncommitnnt with head tones,
The ilmprobability of much actual resonance in either of
these anatomical parts has already been discussed; so we
see that the terms "hesd” and "chest" are lacking in
validity except in reference to mﬂtters of gensation,

To state thet ideas of chest or nasal resonance
probably lack validity does not mean that resonance could
not affect or even cause bhe regilster phenomenon, LExe
tensive possibilities still exist in variatlions in the
pharyngeal cavity., The mouth may also be effective in
causing a considerable change in the resonating set-up,

Stanley does not think that the 6rigin of the regise
ters 1s in the resonator. He does, however, vthink that
the laryngeal asction which originates the registers can-
not~work efficiently when the proper resonating conditions

do now prevail. The proper resonating conditions, though,
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do not necesgarily differ for the registers since the
quality of volee in each register should prevail, This
proper condition should be openness of the pharyngeal
resonator.

Homer Henley notes that the high notes of a woman's
volee come through best on the “ae" gounds as in "hat."l
Most writers consider, though, that the common "a" gound
ig best for the hlgh notes of the female volece, It is
probable that numerous vowels sre difficult or impossible
on the very high notes of the female wvoice, This may
not necessarily be a question of vegisters, however, but
merely that these vowels are oubside of the resonance
bands of these vowels due bto plteh., A curious fuct among
the reglster theorists is the differences often observed
between the male and female volce in relation to regis-
terss It 1s not enough to conclude ag Blanche Marchesi
does of the female volce thet "being of another sex their
volces work differently.Y Pirst it 1ls curlous that ob=
serverg note breaks in the scale at about the same actual
piteh for all volces, i.e., about 320 d,v./sec. This
means that for the soprano the break will be toward the
bottom of the range, for the bass near the top, Tor the
conbralto near the center, The second difference often
noted is that more breaks appear in the female volce than

Henley, Homer, "A New Key to the Head Voice," Itude,
May, 1930, 358,
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in that of the male, II repgister changes were due to
glottal action, it would seem that these changes would
occur more nearly at the game relative position in the
compasses of the various voices., Further, it would seem
that there is nothing in the female glottis to make it
change oftener than the male except its size and the
state of her mind. Such phenomena would point to matters
of resonance and the vowel in particular.

Aiken and others have obsgerved the pitches of whige
pered vowels, Other experiments have been conducted o
discover the relative frequency band of the different
vowels. Further than this, some teachers instruct sbtue
dents to "cover" their tones at these brealking points,
Whether such instruction is wise or not is a question,
but the writer opines that this covering is often a mat~
ter of vowel modification, l.e., changing "ah" to "aw,"
Alken may have something of thig sort in mind,

It, therefore, happens that the lowest notes
of the resonance scale are brought almost to the
middle of the vocal compass, so that the upper cctave
often colncides with the primary resonance pitches
of the vowel sounds in the neck,

It thus becomes clear that a woman's volice is

. proportionately more deeply resomated than a man's

is; therefore, 1t is more liable o sudden changes

in resonation,- owing to the greater distance be-

tween the reinforced haymonies of the vocal notes,
- We, therefore, meet with frequent so-called

"breaks" due to this cause, which destroy the even

tone of the inst.ument, snd have to be_overcome by
a careful adjustment of the resonator,l

1 Aixen, We Ao, The Volce; An Introduction to Practical
Phonology, 114=115,
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Acoustically, vowels geenm Lo be produced by concen=
tration of tone energy within a falilrly limited band of
frequencles, If this bankd is below the pitch of a pho=
nated note, it will be difficult or impossible to form the
vowel.

Huey states,

There has been the statement that the action of

the register mechanism of the human voice is con=

cerned with piteh rather than with the gquality of

tone, In splte of which, experiments based on
piteh alone seem to have been practically ugelesg,t
However, Iluey notes,
In the formation of pitch alone, on the basis of the
hum, with closed lips, there is a scarcely percep=
tible change in the mechanism when going upward and
down the octave, But, when 1t comes to forming
vowel=bearing, or vocalized tone, a marked change
takes place.=
In other words, Huey's probable point is that reglster
action 1s not nearly so evident under the fairly constant
resonance set-up of the hum as it is when the extra tagk
of vowel Tormation 1s thrown upon the volce,

Louls Graveure's attitude toward registers is un-
known to the writer, but one pronouncement of his Indi-
cates that he might consgider registers as produced by dife
fering resonance conditions,

Producing & tone by relaxing the surfaces of the
Buey, Luzern Orren, "Registers: Their Cause and Cure,”
Etude, November, 1935, 674,

2 Ibid.
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resonating apparatus makes that sound either breathy
or falsebbo.l

The writer has seen very little material indicating
that any experiment of note has been dlrected at this
particular problem. He considers it doubtful that the
whole question of registers would be found to be btied up
with resonance., Evidence of laryngeal changes have piled
up from the time Garcia first sew the glottis to the
Bell TLaboratories photos indicating for &t least two
registers, lower and falsetto, felrly significant glot-
bal changes. The latter indlicate glottal alterations for
the purpose of creating falgetto and tones of low inten-
gity. Yet these glottal changes may not constitube the
toballty of factors governing resister changes., On the
other hand, the writer has already noted that the total-
1ty of factors concerned in gualibty, even vowel quality,
may not be abttributable to the resonator slone, Russell,
among others, notes probable laryngeal changes that ace
company wvowel alterations. Probably there is a great deal
of room for Turther experimentatlon before asdeguate 80lu-
tions to these voecal problems ave found, Hany singing
mesters have considered themselves ©o have heard three to
five registers. DIven these have not seen in every case
glottai changes to account for these changes., I such a
1 Graveure Louis, "Louis Graveure Presents llew Theories

on Vocalism," as told to R.H, Wollstein, Htude, Febru-
ary, 1931, 129,
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large number of registers exist, perhaps resonance alter-

ations might account for some of them,

THE LOVER REGISTER

A considerable amount of attention has bheen given to
the falsetto in relation to Stanley's theory, not quite
g0 mueh to the lower register except ag has been with the
general condemnation of the process of earrying it too
high, a warning of such unaninity as to constitute a “go
glow" signal in relation to Stanley's treatment of the
heavy mechanism,

Gordon IFory's ideas on the '"chest" register will now
be briefly covered,.. Fory may have come somewhat under
Stanley's influence, but no evidence of such sppears in
his terminology, nor ls treatment of the heavy register
in any sense exbtreme as Stanley's is, He simply recome-
mends its use.

Nature has given chest tones as a part of every
conbralto volce, every mezzo voice, every dramatic
soprano, every coloratura and even of a great many
pure lyrics, I have rarely known a woman's voice
that did not possess chest tones, Vhy is their use
tabu? Men use them, In fect, 1t is very rare to
find a male volice that is not two-thirds chest,
Many male voices are entirely chest,

0f course, the wrong use of chest tones is
ruinous, to male and female volces alike, Bub 80

also lg the wrong use of medium and of head tones,
One is as dangerous as the other,

A ¥ory, Gordon, "Chest Tones or Not," Btude, December,
1937, 618,
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But why may there not be a2 right uge of chest tones
even in female voices? 1

Fory stetes that llelba always used the chest tones

Tory, to induce the chegt volce suge
]

gests sbarting about middlie C, working
downward in full voice., He does not specifically state
gopranos should do this, UNor Goes he indicate they
shiould not, It should be noted that traditional thought
places the bottom note of the soprano at about middie C,
Possibly, as does Stanley, he may recognize the potential
notes existing in even the sopranc down to G or ¥, lHe
considers this work with the low volce beneficial

because of the action of the laryngmeal muscles it
calls Tor an because the lowest tones use the voeal
cords in their entlire length, breadth, snd thickness.
This use of the entire cord 1is like a good substantial
foundation under a wall or chimmey.

Stanley thinles lower register practice glves health and
gtrength to the voice,

The better the volee, the more definlte and prominent
is the lower register action, and the more necessary
does it become, This is the chiefl resason why no
grealt voice has been heard for an entire generation,
Every contemporary great volce has been elimine-
abed because of this lack of undervstanding of the
register action, and gpecifically (more than from any
other) because of the elimination of the lower reglge
per, when 1t was naturally functioning »properly.t

1 Your Voice, 190-191.



THE NO REGISTER SCIHOOL
While there have been register schools, there have
existed and exist for one reason or another schools that
recognize no registers, Several reasons prevail for the
non=recognition of registerss:

1. The idenl condition of the voioce, the even
goale end its corollary that recognition of
different modes of production leads psycholopi-
cally to breaks in the volce,

2s The bterm "reglister" 1is not an accurate one.

3e No provision is included in the mechanlism for
differing types of production,

That there should and can be an even scale is ad=
mitbved by most of the reglster advocates, In most cases
work with the registers, unlike Stanley's procedures,
deals with the transition between them, evening them up
an lroning out the breaks, However, there are some who
say in effect that since no breaks or unevenness should
appear in the finished product, there is no such thing
ag a replister, It is further agsumed by these people
that those who recognize registers must of necessity
teach and encourage them or what is worse teach the une-
even scale that is thereby implied., Here is a represen-
tative statement of this point of view:

In a certain achool of singing, three different
"reglasters” of the voice, "head," "medium," and
*chegt" are used, There are definite changes of ade
justment of the larynx es well as distinct changes
in the primary charascter of the volce for each regis-
ter, After using this method, the physical danage

done to the vocal instrument is almost irreparable,
In a free production, there are no registers, The
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production is the same throughout the entire range
of the voice,.L

Stanley works on the registers separately as few
voice men of the day do, Yet Stanley's ldeal is not un-
like that of others., It ls a "co-ordinated" volce with
an even scale, However, this condition 1s seldom reached.

Complete co=ordination is never attalned by the
average vocal student, Only the exceptionally
talented pupil will ever reach this stage of develw
opment and with such a student the problem is relaw
tively straightforward, The most important problem
for the teacher i1g the establishment and maintain-
ance of pure reglstration and the maintainance of a
proper balance between the registers., He must not
be ohsessed by the idea of eliminating the break in
the volee, or he will inevitably do irreparable
harm,

When the training process is carried out
properly, the break is in no way objJectionable,
The registers will sonn match really well, and the
presence of a break does not interfere with the
pupil's artistic and musical performance of the
compositions she sings.®

Differing theories of voice production have brought to
the profession a great Jumble of terms., In some ways 1t
might be sald thet this Jjumble of terms exceeds the acw-
tual disagreement which sxists. In any case some of the
violent disagreements existing have probably had their
origin in understandardized terminology. Some object to
the term "register® in that it doesn't present the ag-
tual conditions with accuracy. Both Wilcox and Vaters,

for example, recognize two differing types of vocal mechw

1 Bachner, Louls, Dynamic Singlng, 1112,

2 Your Voice, 194.
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anism but do not wish to call them registers,
John C, Wilcox terms them "heavy mechanlsm" and "light
mechanism.”" Crystal Weters calls them "groan voice" and
"whine volce."

Some Tinally actuslly do not recopnize a mechanical
change that would account for register changes. Iuckey,
referred to earlier in this study, states that pitech ia
changed by alterations in lengtvi, welght, and tension of
the covds, Since in proper production these three Lypes
of alterations go on simultaneously, there are‘no regig-
ters, Of course, in improper production one might act
alone or at odds with another., In that ease probably
register breaks might show up,.

The obJections of the no register advocates can
eagily be seen to be for thé mogt part invalid. Some
merely want to shut their eyes o a phenomenon that often
exists bub should not. This iz probably not a logical
way to eradicate breaks in a voice., Some Justification ,
however, might be found for not purposely trying Lo make
the student register conscious. For the second group of
objectors, let us give in and ssy, "Call them what you
will," or, "Let us have better, more accurate names for
them.® As to the third group, few exist who, like Muckey,
have made a thorough investigation of voice physiology.
The great preponderance of observers mainbtain that the

changes observable in the glottis do not occur gimultane-
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ously. Bell Telephone Laboratories finds, in fact, that
as the cords are tensing, they are somebimes lengthening
a8 well, Marian Anderson is probebly the most celebrated
contemporary contralto, According to Rose Heylbut, she
states,

As a matter of faect, there is no such thing as a
boundary of range within the complete tonsl compass
¢ s o Ghe vocal scale should be completely even and
unbrokern.
Try to get rid of the hablt of charting your
volice into separate little islands of ranse,
Actually there 1s no such thing as a chest
tone., Progressive teaching methods are wroobing
that curious expression out of the singer's
definition of terms; . » o L
If one listens to Misgs Anderson over the radio, 1t is a
bit difficult to know just what she means, She sings

with more breaks in her voice than almost any other

eminent singer.

THE SPEECH MEN

Aiken,? writing about 1910, offers a brief discussion

of what seems to constitute falsetio production, This
production seems Lo be derived from an achlon of the vocal
cordg which Alken terms "compression?” Compregsion seems
to involve the traditional idea of shortened viﬁrating

portions of the vocal cords, Alken is by no means gabise

1 Marian Anderson in conference with Rose Heylbut, "Some
Reflections on Singing," Etude, Oct,, 1939, 629,
2

Alken, We A., The ¥poice: An Introduction to Practical
Phonologye
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fied with the results of the use of this mechanism,

That singers who are high sopranos by virtue of

compression and not by nature, ususlly lose the

middle notes of their voices can be explained by

the bending of the vocal processes snd changes in

the compressed portions of the cords themselves,

A volce which 1s like two voices, with a rich

gound on low notes and a hard shrill sound on high

notes, and an uncertain gap_in between, ls almost

certain to be one of these.l

If a voice, thinks Aiken, is capable of a very low
note, 1t is Impossible to produce a very high note withe
out compression; therefore, a careful estimation of the
lowest note in the volece is in order, Much of the beauty
of a woman's voice is lost by too high tension,

That compression is comparable to falsetto 1s evi-
dent in thet Aiken states that excess compresgsion in the
male larynx produces falsetto., In the case of the woman'g
voice a relief from tension and alr pressure is marked,
and the sound of the compressed notes becomes smaller
than the free notes,

It becomes fairly evident that in Aiken's mind such
production i1s injurious to the voeal mechanism and that
high tones should be avolded unless they'can be produced
without compression, It is not diffigul®t to deduce, then,
that Alken would look on Stanley's falsebio procedures

with a considerable amount of doubt.

Other registers, Alken does not use the term, would

1 Atken, The Yolce, 104,
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peem to prevall ab times in the female voice dus to reso-
nance difficulties involved in primary resonant pitches
of the vowel, a matter already discusged,

Judson and Weaver arve of great Importance to our
gtudy in welation to the aetivity of the laryngesl
nugculature,t

The matter of sex differences in the vocal mechanisn
has been dlscussed before, MNMost writers have noted little
or no dlfferences except In size, Judson and Weaver note
what might congtitube an additionsl factor. The vocal
folds observed in coronal sectlon result in the conclusion
that the male folds are more massive and rounded, Even
this geems to the writer a matter of size., ©Such a cone
dition would be a factor in the general pitch level of
the voice, It would not seemingly account in itselfl for
reglster differences between male and female volices,.

Judson and Veaver describe the falsetto sube
gtantially as follows:

le It is not a normal mechanism but knowledge of

ita production is helpful, by way of contrast,
to an understanding on phonation.

Ze The more external fibres of the thernarytenoids

relax.

1 Judson, Lymen 8., and Veaver, Andrew T,, Basic Spceech
and Voice Science, 1933, and Voice Science. The
naterial related %o this study included in the 1933
toxt is largely duplicated in that of 1942, Since the
latter probably is derived from the more mature
Judgment of the authors, it will be used most often ag
authority. However, ma%erial on breath expulsion
rates, more fully treated in the first text, will be
acquired from the earlier text.
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3. The more internal fibres of the thyro-arytenoids
contract sbronglye.

4s Contraction of the posterior crico-arytencids
and erico~thyroids glightly increases the an-
tero-posterior diemeter of the glottis., The
Importent muscle group in falseblto, according
to Stanley, ies the arytenold group, more
specifically the crico-arytencids, As inten-
sity inoreases In falsetto production,

The posterior and labteral creio-arytenold
nmuscles increase tension -- holding the
arytenoid cartilages firmly asgainst the
ericold cartilage, This holding action
al the arytenold end is the distinguishing
action during falsetio-register intensity
avgmentation . « o The Tension at the
arytenoid and (holding action) continues
0 Increase throughout the falsebito-
reglster range of intensity =- unitll it 1s
necegusary for the crico~thyrold and thyro-
arytenoid mgcles to incresge tension In
order to "hold" and keep the thyroid
cartilage supported when the amplitude of
the vibrations of the vocal cords ig auge
menbed beyond a certain point ., . . In
other words, the crico-arytenoid muscles
must increase tenslion or else the avy-
tenoild cartilages will Ygive" resulting

in excesslive thyro-avytencid action e
that 1s shortened voecal cords, and, cone
sequently, a mixed falsetto register,

5, The air pressure blows apart the glottis lips
which either remain apart or have a period of
closure so rapid that the appearance is of a
small elliptical opening in the niddle or an-
terior third of the vocal folds,

As the piteh is raised the motlon becomes
somewhat simpler; when the folds become
firmer due to muscular tension they move
more nearly as a unit , . « The unit of
time they remain tightly closed becomes
smaller, until in the falsetto, complete
closure 1s usually not attained at all,

Your Volce, 187189,
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6. Because of the elliptical opening there ig a
constant escape of air. Stanley maintains that
in wvolee production of low intensity escape of
alr is high in the well-produced volce. Fur-
ther, Stanley's theory except at the very lowest
pltches, would term the correct mechanism for
low intensity falsetlto,

7. Displacement of the glottis lips appears greater
In an upward direetion than laterally, the
opposite belng apparently true in normal pro-
duection,

8, The edges of the vocal folds are thin,

9, TFriction nolges are profduced as they go past
the thin glottic lips,

In sumary, we may say that the falsetto apparently
is much more dependent on air pressure than upon
the increased elastlceity of the vocal folds. Bew
cause of the constant glgttal opening, the mechanism
is not an efficient one.

Judson and Weaver think that a rise in piteh may be due o

1, Inoreased elasticity of the voeal cords /prob-
ably tension/

2s Increase in the trachial air pressure

%3¢ Or both

An increase in intensity may be due to:

la Deerensed cord elasticlity
2e Inoreased trachial alr pressure

3s Or both

Stanley's opinion on the pitech changing mechanism ig:

The combined coordinated action of all these muscles
determines the piteh, which rises ag the tension in-
creages and as the length decreases, In good tech~

1 voice Sclence, 794,
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nie the maximuwn lengbth for the glven pltch to be
produced is employed, while in faulty_ technie,
the voeal cords are unduly shorbened.t

Stanley thinks Intensity due to:

ls The pitch at which a note is produced in a
given register

s« The register in which arnota is produced

O Th@—vibrato action

4, The degree of tension on the arytenoid muscles
5 The amount of approximation of the cords

6, Resonance conditions

It ig of interest o nobe that Judson and VWeaver

consider a rather constant length of the thyro-arytenoid

&

correcth,

The contraction of the bhyro=arytenoid muscle Tibres
may be offget by other forces so that there is
neither shortening or lengthening of the vocal folds,

.Larynngperiskop obgervationg tend to point to this

i the normsl mechanism, 7This permits the flnest
Lype of glottic 1lip adjustment, because other muscles
produce a state of near aqulllbrium for the thyros
arytenoid musecles so that they need not function to
produce gross movemenb, but may Tunctlon solely to
regulate the degree of tenslon of the vocsl folds,?

Stanley strongly mainteing thet a pull Trom the ary=

tenold end ls essential 1f the cords are to maintaln their

ringing. He points 1o the erico-arytenoids, lateral and

posterior, that must increase in tension as the Inbtensity

of the fdluetua is increased and hold their maﬁimum Tene

sion as the lower reglster is functioning, If these

E |

£

PPt Y .

Volce Science, ¢1.




194

muscles give, the burden 1lg thrown on the thyro-aryte-
nolds which production would be faulty, Judsgon and Veaver
gtate,
Presumably, to relse the pltch of the tone pro-
duced at the glottls the thyro-arytenoild muscles
would pull the arytenoid cartilages toward the
angle of the thyroid, thus tending to relax the
voeal folds, if it were not for the autometic ad-
Justment of the antagonistic muscles which increase
their degree of contraction to fix the arybtenoid
cartilages in relation to the thyroid cartilages.l
Judson and Veaver also note another action that they
say produces actual stretehing of the cords from the arye-
tenoid ends, The larynx tends to rise as pitch ascends,
Because the esophagus ls anchored to the diaphrapm it
cannot rise as does the freer trachea, The arytenoids
are anchored through attachments to the conlculate carti-
lages to the trachea, Therefore, a rise of the larynx
produces a backward pull on the arytenoids agsisting in
the production of high pitches., Judson and Veaver ag
well as Stanley dlscuss breath expulsion rates., Breath
expulsion rate in Stanley's theory is connected with ine
tensity and thus with the registers. It may be that
Stanley's breath expulsion experiments first led to his
registration theory.

The table below represents what Stanley, working

with Sheldon, found concerning the rate of breath expule

1 voice Science, 90,
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silon in well produced voices,.

Expulsion rates in relation to inteunsity -~ Table 1

l. Poorly produced voice
a., Loud tone uses most air
be MNedlum tone next
Ge So0ft tone least

2e Well produced volice
8, Loud tone gecond
b, Medium tone least
¢, Soft bone most

Expulsion rates In relation to pibch w- Table 2

l. Poorly produced voice
8., Low pitch least
b. High piteh second
c. Medium pitch most

2s ¥ell produced voice -~ The curve here

showed less variation than in the case

of the poorly produced wvoice,

a, Mediun pitch least

b Low pitch second

¢, High piteh most

The writer sunmarizes the characteristic amount of

air output for both piteh and Iintensity in the well pro-
duced volce, This analysis gives the following results:

Table 3

l. Least air used by
a, Medium intensity
be Medlium pitch

2., Most air used by
8. ©oft tone
b. High pitech

3, Medium amount of alr used by
84 L.ow pitch
b, Loud tone

Stanley and Sheldon, "A Description of New Research on
Methods of Determining the Characteristics and Possible
Development of Singers' Voices," Sdéientific American,

December, 1924, 381-383,
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It was probably eagy for Stanley to deduce from
these results that high pitches and soft tones have somee
thing in common and thet there is a common factor in low
pitches and loud intensity. This matter will be further
discussed later.l

The breath expulsion experiments discussed by Jud-
son and Weaver were done by Houdet about 1900, The ine
formation came to them through Seripbture, Resulte were
as follows:

1. Vowel "a" 144 d,.v./sec,

a, Freeble = 10.6 c.c, alr expended per sec,
be Hedium = 16,4 c.C, per sec.
¢, BStrong - 24,1 c.c. per sec,

Results in this case seem to correspond Lo Stane
ley's findings concerning the relation of expulsion rates
to Intensity in the poorly produced volce,

Singing the wvowel "e'" at 120, 160, 192, and 250
d.Ve/800C, with intensity constant shows a decrease in
air expended with increase of piteh., In this case the ree-
sults do not correspond either to Stanley's well produced
or poorly produced volces. Of course, only one octave
is covered 1n this second experiment, the extremes of the
voice being not actually checked,

Variations are noted in expulsion rates for the dif-

ferent vowels and for the first, second, and third second

1 Stanley's experiments should be repeated,
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of production of one tone on a given pitch., As the tone
progresses, expulsion seems to decrease, the decrease
being greater between seconds one and fwc than between
seconds two énﬁ three, ‘

West, Kennedy, and Carr, possibly getting thelr cue
from Kenyon, note an interesting phenomenon in relation
to pinched throat speakers.

One of the common faults of oubdoor public speakers
is to use a Ypinched throat™ in the attempt to make
the voilce more "earrying."” What apparently takes
place in this method of vocallzation is that the
thyrold cartilage is drawn up under the hyoid bone
and, at the same time, the arytenoids are rotated -
on thelr facets articulating them with the ericoid
cartilage, In this rotation the vocal processes
are brought nearer to each other; consequently

the bands are aducted to a tlghter contact, and in
thelr movements create greater friction,

The best outward symptom of "pinched throat!
(other than the voice itself) is the position of the
thyrold with respect to the hyold bone, In normally
relaxed phonation the disposltion of these struce
tures is sueh that the entire thyroid notech (V-
ghaped Juncture of the right and left laminae of the
thyroid cartilage) is exposed to palpitation ianferi-
or bto the lower border of the hyold bone; that is,
one may palpitate the edges of each lamina of the
thyrold from thls juncture upward and outward to
the level at which the edges turn backward away
from the surface and hence cannot be followed by
the exploring fingertip. In the "pinched throat"
these laminae cannot be traced to the point where
their edges turn, for this polnt 1s obscured by the
hyoild bone. There is thus created in tense phonation
& btrlangular indenture, the upper side being formed
by the lower edge of the hyold bone, the angle
oppogite to this side being at the laryngeal prom-
inence, and the two sldes enclosing this angle being
the inner borders of the thyroid notch, In sone
cases the thyroid cartilage is so sharply elevated
as to shorten this trlangle in its wvertlcal dimensions
to a mere point; and In still other cases the
laryngeal prominence 1s completely obscured behind
the hyoid bone o o »



198

The patient should be asked Lo speak ag though
before his audience, and the examlner should deter-
mine with the tip of his finger how much this tri-
angle is shortened Lfrom top to bottom, If there is
a marked shortening, 1t should be called to the
patient's attention, and he should be asked to
notice that with a relaxed volce, the triangle re
mains dlstended., He should be encouraged to prace
tlce wvocelization, holding his fingertip in the thye-
roid notch, until he develops the kinesthetic and
auditory imagery that will ensble him to debtermine
whether he is using the "pinched throat" or a prope
erly relaxed one,t

Stanley notes what may be a similar condition which
he terms "permanent muscular mixed registration."

In casges of permanent muscular mixed registration
the thyroid cartllage ls rotated upward to meel the
hyoid bone, so that the space belween the thyroid
cartilage and the hyoid bone is nearly or completely
closed, This condlition may be felt by inserting

the 1ndex Tingers between the hyoild bone and the
thyrold cartilage. It indicates an exbremely bad
technic and a poor quality wvolce,

The individual who does not sing, bubt who eme
ploys a mixed register technic for his speaking
voice, is often Tound to exhibit this physical manie
festaﬁion of mizxed registration. A speaking voice
of this type i1s of a most uwmpleasant, harsh, throaty
quality snd it fatipues rapidly.®

Stanley works on this condition with a digital manipulae
tion whereby he clalims to separate the hyold bone Trom
the thyroid cartilage and st the same time induce & pure
lower reglster by pressing down the thyrold cartilage,
This dovmward pressure, he thinks, stimulates lower
register action by stimulating the erico-thyroids to

greater activity.

+ West, Kennedy and Carr, The Rehabllitation of Speech, 90.

® Your Volice, 80.
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I% should be recelled that Blanche larchesi mene
tions some kind of manipulation (not described) to treat
what seemingly was a eunuchoid volce of an otherwise
normal male,

Temple called attenblon to a more extreme range of
volece than do most authorilties.

The voice 1s usually capable of producing a range

of about three octaves, Including tones at the

extreme end of the range which are not nmusically
acceptable » « o In expressing several different
emotions, a good reader may display a range of-

over three octaves,l
Stanley repeatedly calls attention to a range potential
of three octaves or better, a point upon which the writer
agrecs.,

Stanley and others have considered the training of
certain of the muscles of phonation a metter of great ime
portance as for example training of the musclesg active
abing the two registers, It 1s not speciflcally stated
by Stanley that the muscles actuslly develop by changing
in size or strengthening, It can be assumed, howover,
that Stanley does mean that the mugeles activating the
falsebtto are at least gstrengthened., Anderson of Stane
ford makes an interesting comment on this matter,

8o far as voice training is concerned . « . The ilm-

provement in voice resulting therefrom ls almost

wholly neuro-muscular , . . in other words, a matter

of habit. No structural changes are wrought In the
larynx as & result of vocal training; there is

1 Wise, MeBurney, Strother, Mallory and Temple, Ioundae

tlons of Speech, edited by J, M, O'Neill, 121,
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any change in size or shape o + o« This view is oxw
pressed by the eminent English biologist end surgeon,
Ve Vo Hegus, who states,; "You cannot tell, by any
anatomical means, the larynx of a prima donna from
that of & woman who had a voice like a raven,"l

A BIZARRE THEORY

KHadame Barbereux-Perry calls attention te a place
in the top of the skull as & chiefl vesonating polnt for
the volee.” However, on pessibly nore solid ground she
notes piteches in children's volces in the high C octave
and thinks such singing as they do should be very high
pltehed, This very high volce can be preserved into
maturity if it is given proper attention and even re-
covered though 1t haes never been used, This "upper
guality” may in maturity be combined with the mature
lower quality. Use of both qualities gives the voice a
ringing carrying power and a rich fullness. Upper
quality in the voice adds to the ease of production,

It is possible that whet Madame Parry hes observed
ls actually Stanley's falsetto and lower register., She
likewise calls attention to & comparatively great range
potentlial,

|
Ancerson, Virgll A., Training the Spesking Voige, 50,

2 Madame Barbereux-Parry, Vocal Limitation end Its
Elimination, 89,




BELIL TELEPHONE LABORATORIES RAPID MOTION PICTURESL

This study has been referred to from time to time
throughout this study. On the whole, it probably repe-
resents the utmost achieved in studies of the activities
of the live human glottis, The throat instrument used
wag the common laryngoscope mivror Jubbing out hori-
zontally from a fixed position., The subject whose cords
are to be obsgerved sits facing the mirror in close prox-
imity. As the test is made he opens his mouth wide and
by merely leaning forward absorbs the mirror and stem
in swordeswallowing fashion.

Through the use of a csmera the (ilm of which moves
constantly instead of intermittently and a rotating cube
of optical glass rotating in synchronization with the
£1im, a total of 4000 pictures per second was achieved,
Therefore, of cords vibrating at 128 d.v./sec., about
32 pietures of each vibration could be mede, In pro-
jection of the image, so photomraphed, at 16 plebures
per second, one complete cord c¢ycle would be seen on
the secreen in asbout two seconds, AL middle C, 250
d+Ve/8€0, ONE complete cycle would be viewed in aboub
1 Bell Telephone Laboratories Monograph on "High Speed

Mobtion Plotures of the Human Vocal Cowrds;," work care
ried on by Dr., J.C, Steinberg of the Laboratorilies

staff in cooperation with D,VW, Farnsworth and H, J,
Smith.
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one second., This technigue iz obviously superior %o that
produced through the use of stroboscoplc 1llumination by
which glottal motion pilctures had before been obtalned.

However, excellent as the study is, certain imper-
feotions are at once apparent in relation te the fact
that the laryngoscope is still the imege reflector,

This sets definite 1limits on the study of the cords in
relation to vowel modification. There i1s no sssurance,
even with considersble practice on the part of the sube
Ject, that the glottles is working normally with such an
cbstruction as a laryngeal mirror in the throet. Through
practice the subject may learn to produce tones that
accomnodate & lavyngeal mlrror rather than learning to
produce natbural tones under the unhappy hindrances of

the experimental conditions., However, may it be said
that the expervimentors think not,.

After a certein perlod the subjects readlly adapted

themgelves and felt entirely at ease and comfortable
and could produce & sound as well as they could
under any conditions,l
Ag to metters of intensity varlation, thought by some to
be very limited in laryngoscopy, the problems seem to
have been overcome and pletures of bobh high and low in-
tengitles caughtb,
The grestest admitted weekness of the study is a

pauvelty of trained voices used,

1 Bell Leboratories Monograph, 11.
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It was impossible for subjects recruited from out-
gide of the Laboratories to devote this much time
g0 that what pictures of trained volces were obw-
tained represent a comparatively hasty elfort in
thls respect.
Thus the pletures of trained wvoices obbtained
are notv as setisfactory from the photographic
standpoint, It has been possible, however, by -
careful and detailed examinailon of the 1ilms to
draw certain conclusions which may opr may not be
evident in the picture ag projected,
This is in dirvect contrast to the weakness of Mackenzie's
study which involved singers only, mostly trained; if
not trained, they were "natural singers.,"

The matters taken into consideration in the Bell
Laboratories study arve:

l. Changes due to piteh variation

2e Changes due to intensity varietlion

Y« Changes between subjects, Including trained
and untralned wvoices

4, Reaction of vocal cavities on cord movement
The vibration rate, which eorresponde tc the pitch
of the voice, depends principally upon their tene
sion,?
Corresgponding to piteh rise, however, in certain circunm-
stances, is e lengthening of the cords,
lNevertheless, for untrained subjects intoning a
sound at moderate intens it is obviocus from
the film that the length éghderscore the writer's
and tension of the cor id incremse congiderably
as the pitch or VLbration rate inereased,©
Bell lLeboratories Monograph, 11,
® Ipid., 7.

9 Ibid., 6.
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The length of the cords when vibrating at 120 ecycles is
about one~half inch (for the subjects studied), o » o Ab
3500 cycles their length has increased to nearly three
quarters of an inchet Lengthening, one would think,
would tend to produce the eflfect of lowering the pitch,
Therefore, it might seem in the case of untrained sub-
Jects that quite a great amount of tension 1ls reguired
for the piteh rise, Further, lengthening of the cords
would indicete that the tension of the cords is heing
created by the end pulls which exceed in the weight of
their pull that of the thyro-arytenoid which ls anta-
gonistic to them, This would be a condition somewhatb
kouﬁ of harmony with Stanley's ldea of mixed registration
whiech one might expect to find in voices of thig kind,
namely untralned voices. Exercising the registers
separately in Stanley's system is designed in great part
to make the crico-thyroids, and the muscles in the ary-
tenold group of sufficient sbtrength to wilthsbtand their
antagonist, the thyro-arytenoid .

However, changes in intensity also call Tor dif-

ferent cords tensions so that under certain cone

ditlions the pltch of the voicing might increase

with little chenge in length of the cords.”

Complex motlon geems %o characterize the cords at

low pitches becoming less so ag plteh 18 raised till at

1 Ibid., 9.
2 Ibid., 6.
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high pitches only the edges are seen to vibrate,

Vibration also tends to be confined more and more

toward the forward portion of the wvocal cords,.

This confined motion is known as the falsetto

nechanism,l
At low pltches on cord closure‘a ripple is seen to pass
over the top sufface from the glottls toward the laryngeal
walls, as the edges come firmly together, Thils may have
been something llke Oertel, Imbert, and Curtis observed
ag the cords vibrating in segments laterally. However,
it should be remembered, also, that these earlier obe
servers consldered complexlity of vibration character-
igtic of higher pitches, not the lower,

In general the motion of the cords at low pltches
ig one of opening and closing, In the open phase a pgff
of air 1is emitted, During the closed phase it is probe-
able that pressure 1s rising below the glottis in prep-
aratlon for forelng bthe cords apert to create another
open cyele. At low pitches the closged phase may last
ag long as half the cyecles As pitch rises,

The length of time they remain tightly closed

becomes smaller, until in the falsebto, complete

closure is usually not attained at all.2

Finally in relation to piteh changes'tnera are

alterations In the width of the open phase., At low pitches

the width of the opening may be four millimebters
1 1bid,., S.

? ., 9.
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the width of the opening at high pitches being aboub
two millimeters., Heretofore, the greater width of open-
ing was usuaelly assigned to the higher pitchez, This
was probably a natursl conclusion since the opening
width in low piteh produetion probably would not show in
a simple laryngoscople examinetion, while the increased
length of the opening phase as the pitch ls raised would
indicate greater opening in simple laryngoscopye.

Next to be considered are glottic alterations due
to Intensity changes.

At low intensities the cordes are seen to remsin
open throughout the greater portlon or, in sore
cagses, all of the vibration ecycle, As the intene-
slty iz incressed on n given pitch, the closure
time becomes greater, up to half or more of the
vibration period., This closure is seen to be a
vigorous action go that in some cases one may ob=
serve a compressional wave traveling from the sdge
toward the base of the cords. The cords when vie
brating at high intensity do not show as great a
change in length with pitch variation as at low
intensity. In other words the cord length at higher
pltehes for a high-intensity sound was somewhat less
then for a low intensity sound, The maximum open=
ing or dlsplacement  increases with increaging ine
tenslty, but by no means proportionally., It may
well be to point out tlhiat the low volume here re-
ferred to was actually an extremely low level of
gound, aboubt the minimunm that the subject could
gasily produce, High wvolume on the other hand was
about the maximum he counld produce, Since the
voices were untrained, neither 1limit wes so great
as that which a trained volce might yield,.l

Now 1f the material so far presented on glotital be-
havior in both pitceh and intensity changes lg considered

a good number of the salient factors can be s¢ combined

: 3
Bell Laboratorles HMonograph, 9.
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as to make a Tairly good case for Stanley's register
theory:

le The laryngeal mechanisms for low intensities
and falsetto production are very similar, in
each the period of cloruse being very briefl
or absgent.

2. The laryngeal mechanism for low pitech and high
intensity are similar, both exhibiting closure
perlods of up to half the elapsed Lime of a
vibration cycle,

b¢ The maxinmum cord displacement is to be observed
at high inbensity and at low pitoch.

In short, felsetto and soft production show similar
mechanism; low pitches and high intensities show similar
mechanisms, Stanley identifies soft production with fal-
setto as one register, He identifies high intensltles
and low pltches as the lower register. One can maintain
pure falsetto at reletively low pitches only on sgoft
production, One can maintain lower register production
abt relatively high pltchesa only if the sound is Intense,.
These conditlions prevall In the case of the well produced
voice, But the case weakens when it is remembered that
the experlmental results so far deseribed were obtained
by using subjects with untrained end, therefore, probably
poorly produced voices.

iWthat differences appear when trained volices are
used? It should be remembered that the study is admite
tedly weak in the use of Tew trained subjects upon vhich
an Inferlor grade of photography was obtained, There is

also a gquestion of definition involved, Vere the trained
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voleces "well produced?" Would they have met the test of
the "well produced" voice in Stanley's breath expulsion
studles? Would others have considered Stanley's sube
Jeots well trained? These questions must always be ine
volved in such comparisons as are being made,

In the production of a falsetto or of a low inten

sity sound, no significant differences were noticed,

At high intensitles, however, two important dife

Terences appear, First, the closure time per oycle

of cords movement is greater than for untrained

voices and second, the displecement or amplitude

of cord vibration is smaller than for the untrained

volece in the production of & sound of similar ine

tensity. These two sctions may both be explained
by the ability of the possessor of the trealned
voices to exercigse belter muscular control while
producing such tones,

In general this difference i1s explained in the
monograph as a more efficient production in the case of
the trained voice., A longer period of glottel closure
permits a greater amount of pressure to builld beneath
the glottis, A narrower aperature on the opening cycle
permits less air to escape and, therefore, less loss of
pressure, In other words, a given amount of extension
In the opening cycle Tor the well produced volce will
produce more sound than a similar oscillation in the
cage of the untrained volce,

Little injury seems to be done %o Stanley's theory
by the comparison of the untrained voice with the trained.

Stanley's curves of breath expulsion indicate that less

1 Bell Laboratories Monograph, 1l«12,
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breath is used on a forte tone by the well produced
voice than the poorly produced volee.* At low intenw
gilties an extreme amount of breath is used in correct
production. The almost constant opening in falsetto or
low intensity may account for this, But in the poorly
produced voice a small amount of air is used at low ine
tensity. Then why was there little difference observed
In falsetto and low Intensity bebtween the trained and
untrained voices?
Stanley may suggest the answer,
In mixed registration this control of intensity be-
comes a Tfunctlon of the laryngeal pharynx and of the .
tension which is already on these constrictor muscles,
inoreases, so that the softening of the tone is ag-
tually accomplished by the progressive constiriction
of vhe throat. At the same time the breath expulsion
diminishes == thus, the intensity is proportional to
the rate of expulsion of the breath, When the teche
nic is correct, the breath expulsion of the breath
drops as the intensity rises from pilanissimo to mezzo
forte. It is at its maximum at pianlssimo and at its
mininun at mezzo forte (the normal loudness of a full
free tone) .2 '
How if enough constriction were present in the
laryngeal pharynx to control breath at low intensity, it
would seem that the pharyngeal action would have to be so
drastic as Lo concesl completely the glottis from the
view of the laryngeal mirror. If what Stanley says on

this matter be true, low intensity production conditions

1 Your Voice, 96=7, The results of Stanley's original

experiments on breath expulsion were discussed in
commection with Judson and Veaver,

& Ibid,, 95=06,
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in both trained and untrained subjects must have heen
correct, 1f we assume that the rather consbant opening
of the glottis falselto production will use a large
amount of alr,

Although there is much having bearing on our guestion
of étudy in the Bell Laboratories experiment, they are
very incomplete from another point of view, DNo mention
is made of the use of female subjects, Though there may
be a tendency in support of Stanley's ideas in the case
of the male subject, no date on the female voice 1is
evident,

Earlier in thie study the possibility of resonance
belng in part or wholly the cause of the register phe-
nomenon was discussed, ‘though most opinion points to the
glottis In this matter, Curtis emphesized resonance ag a
contributing cause and Alken suggested the idea the
vowel resonance bandsg might account for breaks in the
female volce, The Bell experiments on the effect of
regonance on cord action will not be discussed, Only
the conclusiong will be rvecorded.

The evidence obtained by these two experinents is

thet modification of the vocal resonances which

ordinarily occur in the production of the various
volced sounds cause little or no reaction of the
voecal cords, This implies then, that the various
speech sounds are produced by changes in these
resonances ag hasg previously been supgested,

On the other hand, changes In the voice quality

"{imbre" (l.e., the ener%g distribution with frow

queney) must be ettributed to vocal cords function,
During the vocrl cords photography a
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microphone was placed near the mouth, Analysis of
the sounds thus picked up eand recorded on film In
the Torm of a wvariable area "sound track," show
large differences in cuality with intensity change,
and to some extent with pitch change,l

THE STANLEY SCHOOL

Those whom the wiriter c¢lassifies as belonging to
the Stanley School would perhaps object to such a clase
gification, The writer places them there only because
directly or indirectly they have been influenced by
Stanley's doctrine. This doeg not mesn that they ade
here to all the prineciples he teaches., Nor does that
mean that Stanley would accept them as representative,
Stanley, in a letter to the author indicates in no une
certain terms that he would not.

Firsgt among these representatives is Wilcox.®

In the first edition of this book the author in-
cluded a chapter under the caption, "Registers,”
quoting the theory of Douglas Stanley and retaining
his terminology of "lower register" and "falsetbo
register.® A certaln amount of confusion and mige
understanding has been noted among readers who could
not eagslly dissociate the term "register' from its
traditional meaning (a specific span of the voeal
range) and who could not accept "falsetto" as applied
to the female voice. In order to save readers of

1 Bell Laboratories Monograph, 1l4-15,

2 Tn a note to the writer G, Oscar Russell states cone
cerning Wilcox « » o "But I have long known Wilcox,
He would have made a fine scientist just as he has a
voice teacher, For he keeps an open mind and is
painsteking."
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this revised edltion from such confusion, the term
"register® will be discarded snd "falsetto" will be
used only with reference to the male voice, "Light
Mechanism™ and "Heavy Mechanlem® will be employed
instead of "Falsetto" and "Lower Register," Il
Wilcox probably offers here & rather significant contri-
bution to a elearer understanding of Stanley's idea, es-
peclally for those who had once entertained the idea that
"regloters” were largely a question of pitch ranges,
Dr, Ray Crittenden, thinking the terms still more ac.
curately descriptive, uses the terms "arytenoid adjuste
ment" and Yericold adjustment,” Crystal Waters, using
terms describing the mechanismg from the suditory point
of view, calls them "groan" and "whine" voices, drawing
her analogy from the sounds of various numbers of the .
anlmal kingdom or sometimes "robust voice" and "thin
voice," The writer is dissatisfied with the elimination
of the term "falsetto," from the terminology in the case
of the female volce., In his mind "falsetto" gives the
most accurate plcture, However, the term may be Hiighly
confusing to many. The metter of terminology was dige-
cussed in relation to the "o Repister School,"

Wilcox further states that to sense the significance

of the new terminology "The reader should understand that

1t is based upon the following factuel empirical Junder-

score the writer's/ theory:

The Living Voice, 1945 ed., 9.



made

215

l. Two sets of laryngeal muscles function in
gtretehing and holding the cords in tenslon:

a, The crico-thyroid group (heavy mechanism)
b, The arytenoid group (light mechanism)

2o The fTirst group being stronger functlon in the
production of :

a., Low pltches
be Loud intensities

4e Musecles of the second group arytenoid, being
of lighter texbure, function as tensors wihen
the tones are of

&, High pitch
be Soft intensity

4, The terms used bear no fixed relation to pitch
range, bubt merely designate certain adjJustments
of the muscular mechanism,

In actual singlng no conscious abbtempt should be
to manage the mechanism,

Once the process of volce training has been carried
to a point where both groups of muscles under dige
cussion are equally developed, they will automati-
cally co=ordinate so that easch group will do its
respecbive part in producing tounes of wvarying piteh,
intensity and quality, It 1s usually necessary,
however, to guide the participation of these res-
pective muscle=-groups oonsciouslx in exercises de=
signed for developing the volce.

This materisl seems to felrly well express Stanley's

garlier views on the co-ordination of the registers. In

his latest text, Your Voice, 1945, however, he seems to

have

revised his opinions somewhat., First, he now con-

siders complete co~ordination of the two vocal mechanlsmg

unlikely for most voices, it being accomplished at such

1 The Living Voice, 10,
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an advanced stage of development thet few attain it
only cerbain of the great volces, ©Secondly, he considers
then, that in the period of training training the regis-
ters should remain separate even during the interpretaw
tion of song literature., In singing the pitch at which
_ one register will give place to enother depends on the
degraé of training and the intensity being sung, This
presupposes a certain amount of break in the voice,

If the voice is %o its full power, range and ofe
ficiency, the Heavy mechanism must be carried through
the lower pitches up Iinto the middle range.

Indeed, the lack of such development is undoubtedly

regponsible for the almost universal weakness in

tones of medium and low range among soprano volcess
for the equivalent weakness in many tenor volces,
for the "hollow" and weak middle~vange tones in
almost all contralto voices (particularly when

past the period of youth) and for the lack of vital

Intensity in voices of all types which have falled

to Pealize their natural inhervent power,"l
Basses and baritones, on the other hand, usually begin
with this heavy mechanism well developed, employing 1t
habitually in the speaking voice,

Wilcox stresses the vast imporbtance of a "deeply
opened" throat, in conjunction with heavy mechanism prace
tice.

The ability of the voecalist to make a powerlful

tone in the low piteh and to carry it upward

through the medium range without harmful strain or
"breaks" wlll be determined by his or her success ln

1 e Living Voice, 10,
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keeplng the lower throat "deeply open." Keeping

the throat "deeply open" can probably be considered

a regonance function in connection with this meche

anism, However, the deeply opened throat would

probably be considered relatively correct for all

phonation,
The writer interprets that this throat condition in the
ninds of Stanley and Wilgox is a conconitant of good
laryngeal behavior, not a cause of register action.
However, bresks that soﬁe term reglster phenomena could
be caused by faulty resonance conditions. The writer
has earlier suggested that care should be used in taking
the term Yopen throat® too literally.

This generel theory that the two mechanisms are
used alternetely in relation to Intensity mrather than to
plteh fairly well eliminates the idea of a definite
plteh limitation for the heavy mechanism, But for those
who retaln the idea of piteh governed registers, carrying
the heavy mechanism up through the middle volice will still
be objectionable, However, Wilecox thinks no harm can come
if the throat remains frecly open.

Wilcox offers & strong challenge to traditional
thought on questions of both range and dynamics. The
female volce should atbtain a voeallizing range of at least
three octaves, The male volce should master conglderably
more than two octaves, the male three octaves being

atbtainable if the falsetto is added,

4 The Living Volce, 11.
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The author has tecsted the volces of hundreds

of girls of high school age, none oi them

having had any ladlvidusl voice training, and
fully ninety percent of them weroe able to
voealiue immediately throughout a range of
approximately three octaves, without unduc

effort or any evidence of plhysical strain,

once the proper procedure was Indleated to them,+

The writer sbttests from his own experience that Wilecox
is approximately coirrect in thls statement,

To those voices of sweel tone having insufficient
power to be heard ian large surroundings the name "parlor
voloe" has often been given, Wilecox says,

I have no hesitation in stating that there is
practleally no such thing cs a small voice =
gmall in the sense thet 1t cannot be devel-
oped into sufficient power to adequately 7Fill
any average auditorium where public gatherw-
ings ere held,«

Tradltional thought has often greatly confined volces by
requiring students to vocalize softly, never letting
their voleces come out., Mezzo forte, thinks Wilcox,
where volces work with maximum efficiency ls the best
intensity for practicc,

The mechanical device which revealed indis-
nutable evidence to the scientlists in the re-
gearch luboratories established the reasone
eble Tact that the eatensor muscles which

must resist the interfering pull of the cone
strictor muscles In order to keep the throeb
open during phonation are put under much
greater stress when a soft (low intensity)

tone is being sustained than when the power

is zreater because energy (tonus) of the throat

1 Phe Liviug Voilce, 12,

2 Ibid,
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extengor muscles is not as greatly stimulated in
soft singing as in reasonably vigorous singing.l

Soft singing is one of the last things to be practiced
and when technical development is sufficlently along to
make soft practice desirable, pilanissimo no longer needs
a great deal of practice, Wilcox does not reveal the
seientific source of this information, but the writer
expects it is Stanley. OStanley, unfortunately, is often
meager in his descriptions of the menner in which his
conclusions are derived., Yet, the theory seems not
totally unreasonsble.

If Stenley's theory as it appeared in 1929 2 and
the theory in Wilcox's text are compared, little dif-
ference seems to be found as to actual views concerning
vocal reglistration, Iowever, between theory and actual
interpretation of tone gqualities sultable to the regise
ters or mechanlsms there may be a wide gulf, Wilcox, in
a letter to the writer states,

In my cousidered Judgment, Stanley himself 1s un-

duly radiceal in (lst) including too heavy a tone in

the low range and (2nd) foreing that too-heavy

tonus upward,?

This opinlon 1s based upon my auditions of some of his

1 geience of Volce, 1929.

2 Crystal Waters in a letter to the writer gstates:
"Glancing through the Wilecox, The Living Voice, agaln,
it seems to me hls statements are very good ¢ o
"Stanley makes his students sing the robust volce
Zﬁﬁanle s 'lower register' and Wilcox's "heavy meche
anism' /up to high C, His students' voices sound stiff,
rigid, hard, cold,"




advanced puplls as he was teaching them in his own
New York studio (pupils whom he had himself selected
to demonasbtrate to me the results of his training)
and, subseguently, upon my observation of the vocal
habits of four different persons who came to me for
instruetion after considerable periods of study
with Stanley., ¥ach of the four could produce
tremendously powerful tones in the lower rangzes

and not one had free tones in the upper range oxr
could ging a welle-gradusted scale from low to high
piteh, or vice versa,

In conversation with the writer Wilcox inferred cone
cerning Stanley's pupils whom he heard, "I would have
been ashamed of them had they been mine.," Stanley - in
a letter to the writer states:

The moat utterly ridiculous idea you have pro=-
pounded is that you should study my procedures
with Mr, Wilcox. This gentleman has never taken
& lesson with me in his life,l His work constie
tutes a direct denial of the basic consepts embodied
in my teachings, I have heard some of his ex-
pupils. They all have employed & white, Infinitely
throaty, mixed, shouted lower register, which they
do not use in performance; and a mixed squeaks«voice
sung in absolute constriction and carried up very
high, In other words he has merely deduced the
fact that high throaty tones -~ neck whistles? e
may be derived from extremely throaty, high lower
register tones, The vital princéiple underlying my
work is that only the most open, free, unconstricted
tones should be sung, Sguealk toneg should never be
employed. Throaty, high tones are without wvirtue
and are acbually harmful Iin the extreme to the vocal
- epparatus, )

From the§e~rather hearty condemnations of each otherts
work, among other things, the deduction can easily be
drawn that, though on paper the theories may be similar,

L wiloox says he paid ten dollars to listen to Stanley's
pupils,

& Constricted falsetto tones,
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gome conslderable differences must come into play in
the practlices of the two men with regard to whet is
termed the right kind of tone to employ in exercising
the vooal mechanism,

Crystal Waters seems to be in essential disagrecs
ment with Wilcox;l However, & descripbtion of her anal-
oples may assist the reader to clearer understandling.

In the use of the "groan" and "whine" tones natural in
the voilce, the process of bullding and co«ordination

can be compared with building & suspension bridee across
a river, Construction begins on both sides of the river;
the construction of the wvoice, likewise, begins with
each crude end, the heavy voilce and the light one that
may scem far spartv et first. However, as each end of the
bridge is built toward each other to meet in the center,
In vocal training not only do these two voices meet bub |
each is exltended considerably past the point of neeting
till they greatly overlap each other In exercise. . When
a great amount of overlapping has been achieved, these
mechanisme will co-ordinate to produce one unified

volce. It should be recognized that In the case of the
suspension bridge the weipght of the center is supported
by the pillar on the north and the plllar on the south,
1 Waters, Crystal, "Bridging the Voice," Ebtude, July

1942, 449, "The Most Rapid Vey to Improvo Vour Vo{ce,"
Ltude, March, 1940, 155=G.
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In the center of the voeal range the two mechanlismg are
about ecually in control given a tone of moderate ine
tenslty. In the suspenslon bridge the north pillar is
supporting most of the welight of the north part of the
bridge but not all of 1t; the south pilllar is supporte
ing most of the weight of the south portion but not all
of it, The north pillay helps bto support the south zides
the south pillar helps to support the north side, How
much support each pillar gives to a portion of the
bridge will depend on the distance of that portion from
the plllar, But no matter how far, it will carry some
of the wéight. In the co-ordinated voice each mechaniam
will always be somewhat active, How active a glven
mechanism will be depends on the place on the scale and
the welght or inténsity of the note,

Miss Waters seems to be in some disagreement with
Wilcox on the probablility of an extensive break be-
tween the mechanism in the case of the untrained volce,
bub this is not a disagreement on prineiple, HMiss Vaters
does not place as much stress as Wilcox on the uge of the
mechanisms being governed by intenslty, but this is more
or less infervred by the terminology given to the meche
anigm,

Miss Waters gives a brief indicatlion as to the probe
able glottal mechanismg of The two voices,

Thick edges vibrate to produce the robust volce,
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and thin edges to produce the thin volce.t

Ag Wiillcox and Stanley, she stresses the necessity of
throat opening, suggesting the use of the yawn, while
Wilcox thinke throat extension is achieved through the
intake of breath., There may be no essgential difference
here, as part of the yawn involves a deep intake of air
combined with a low larynx position which Wilcox recore
mends,®

As in the case of Wilcox's doetrine, Stanley's
theory has obviously had great influence on that of
Crystal Waters,

Hopkins, not primerily a voice teacher, has come
posed a small text for the purpose of helping actors
pget their volces out so that they may be easily heard,®
He discusses singing and registers briefly apparently
not for offering actual instruction in either of these
but merely to clear the air of misconceptions and guide
agplrants to secek instructors who offer tralning based
on fact rather than Tiction.

1

His material on registers appears to have come Trom

1 wBridging the Voice," Etude, July, 1942, 449,
@ The yawn may be objectionable in that it could set up
undesirable tensions., Numerous writers praise it; others
oppose it as a means of securing throat extension,

Y Hopkins, Bdwin, Secrets of Voice Production Selfw
Taughtl, "Edwin Hopkins, Twenty Practical Lxercises
to Improve Your Voice,” Ebude, April, 1943, 2856,
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gomeone familisr with Stanley's procedures., Some of the
ideas suggested seem comparable to Stanley's newer ideas,

published in Your Volce, 1945, This being threc years

later than Hpoking' publication would possibly indicate
conbact with Stanley or with one familiar with his later
procedures, The writer sees no reason to review Hopkins!
description of the register theory except where he has
added his own explanation of phenomena or deals with obe
geure points in Stanley's doctrine.

My explanation of registers is that in the narrow

register the outer edges of the vocal cords or 1lips

do the vibrating, the vibration not engaging the
full width of the lips, at right angles to thelr
lengths, In the broad registers the whole widths
and depths of the lips, away from the glottis, do
the vibrating; that is pop up and down, popped up
by alir pressure from the windpipe and pulled back
down, as_a whole, by the stronger crico=thyroid
migcles,t

This action ls as 1f the flngers wagged for the narrow

register, the whole hand with the fingers locked wag-

ging in the broad register.

Stanley's 1ldea of "mixed registration,” that serious
vocal fault, occurs when both the edges'and the whole
vocal cord are "popping up and down" gimulbaneously.
However, the two mechanlsms are not vibrating in phase,
This action is as if the hand were flapping from the
wrist while the fingers are flapping separately forme

ing a kind of figure "g" movement,

1 Seerets of Voice Production, 78,
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This double action makes the pitch uncertain, the
loudness wobbly and the tone in general throaty..

The writer has found in Stanley's work descriptioas of
the way verioug laryngeal muscles act in "mixed registra-
tion,"® but no explanation like Hopkins'! of the possible
behavior of the cords themselves.

It is problematical whether or not Neubauer should
be eclassified under the Stanley school.2 The terms used
in his writing suggest no direct Stanley influence,

His ideas concerning the lower register wvary considerably
from Stanley's. Vriting in 1937, however, would make
poegsible an acquaintance, direct or indirect, with Stan-
ley's dootrine, Further, his theories on falsetto so
resemble certain of those of the Stanley school that the
writer, lacking information as to the genesis of Neu~
bauer's theories, is reluctant to oredit him with having
arrived at his conclusions independently. The opposite
conelusion would tend %o contribute more welght toward
the validity of Stanley's conclusion on falsetto, and 1t
is not at all difficult to derive that conclusion,

The old Italian masters recognized no diflerence
between falsebtto and head voice, There is no dif-
ference in the larynx; and as Caruso once stated,
"Falesetto is merely a state of development.” When
weak, 1t is called falsetto and when well-developed,
head voice, It would be better to drop the term
falsetto enbirely and to use the term head volce for
that part of the volce above the bresk in both the

1 71bia., 78

Neubauer, E.Jd,.,"Turning the Falsetto to Account,”
ktude, Septewber, 1937, 602,
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male and female organs, What students and teachers

term head volece is really mixed volce, a voice

composed partly of chest volce and partly of falsetto

or head voice,
Thus the primary problem in sound voice culture 1ls to
prescribe exercise best designed to achieve gmooth trang-
ition from register to reglster. Fuclto, who claims to
have been Caruso's accompanist and coach Tor a number of
years,states concerning the development of Carusols fal-
getto volce:

BEven his falsetto tones, which he seldom used /In pere

formance, practice or both?/ were supported by suf=-

ficient breath, which gave them body and made them

sound like mezza voce tones., Illere was another cone

tribution to the remarkable homogeneity of his ene

tire range,®

In those volees with the most pronounced break sone
overlapping can yet be observed, Rather than attempt to
develop the head voice by wvowels conducive to 1it, "a
very inefficient method,” 1t is much better to develop
the head or falsetto as far into the chest as possible,
Thig falsetto development must be low in the voice rather
than high., Thus a grveat portion of the vocesl compass
becomes mixed voice in which the head voice predominates
in a considerable ares.

To achieve this large amount of mixed volce, the

chest volce should be let eunbirely slone for a conslder-

able period during which the falsetto is diligently

L tbida,

& Fucito, Salvatore, Caruso and the Art of Singine,




exereised up to as much ag an hour a day.

Ag the falsetto or head register gains in strength,
marked changes in his volece wlll be noticed, due to
the increasge of the mixed voice, The load will be
felt to be gradually taken off the notes up to the
break, along with a marked difference in quality,
The harshness of the chest voice will disappear,
and in its stead the notes will become resonant and
velvety, Tloating on the breath . . o The student
will realize that he not only has begun to get rid
of his bresk, but also that he is adding a whole
geries of notes to his voice » o o +

The conbtinued use of a chesty speaking voice, however,
will delay this progress,.

Neubauer maintains that this was the method of the
old masters,

It ls certain that the 014 Italian Masters recoge
nized only two registers 1n male and fTemale voices,
calling the lower the chest, and the upper, the
head register, They made no distinetion between
falsetto or head volce in male voices, 'They treate
ed bobh male and female voices according to the
gsame general prineciples, They knew that over
carrylilng of a register up, whether 1t be head
(falsetto) or chest, bubt partlcularly the latier,
would tear a volce to pieces., They would notb
tolerate much of the present day Torcing up of the
chest register and never Iignored the falgetto in
the male voice,®

Neubauer assigns a more radical course to the old
masters thean do most, Best evidence seems to point to
their belief In two registers, They often celled one of
them falsebtto., It is not easy to know just what was ip-
volved in this term. WNeubauer's assumption that they ox=-
ercised the Talsetto downward into the area of the “dhest“

1 Ibia.

>
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register is perhaps no more illogical than are the vari-
oug obther opinions held., He would seem to agree with
Stanley in this. Ieubauer, in the matter of the lower
register, seems very much opposed to Stanley.
Bartholomew of the Peabody Conservatory of lMusie
has composed an excellent little treatise on modern vocal
research upon which the writer has leaned heavily at
times. In it he devotes a small section to Stanley's
work which though it docesn't deal exclusively with reoge-
isters will be quoted in full:

In this country, Stanley has investigated the
singing volce, His work, slthough containing many
of the characteristics of "method" books, never-
theless, presents valuable material, Among other
matters, he discusses registers, breath expulsion,
the nature of the vibrato, and the Importance of an
enlarged throat as the chief resonator of the prope-
erly produced voice., He states that the mouth
resonance has little efféct on properly produced
vowel quality, since, when the technique 1s correct,
the Jjaw, lips, and cheeks can be moved to & large
extent without altering the tone guality or vowel
purity. The importance of an enlarged throat has
been realized and stated by many investigators and
teachers prior to Stanley but perhaps not in as
emphatic a manner nor with the various supporting
arguments presgented by him and obther recent astudents.
A gimilar investipation hss been under way at the
Peabody Conservatory of Music, where we used a high
guality oszecillograph in a study of the voices of
many singers and have egtablished again the para-
mount influence of the vibrato on tone quality., Ve
found a substantial varistion of the overtone
timbre in the vibrato cycle, confirming Rothschild's
work, and have defined two formant regions charac-
teristic of the properly produced male volice, The
first of these centers is around 450-650, or roughly
around the C above middle C, confirming Kasansky
and Reschevkin, and Stanley:s “"pharyngeal TESONANCE o

1 1Ibid,, 118-119, a
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Bartholomew?s deserintion of the laryngeal mechsnlsms
would tend to indicate that he had observed the Bell
Telephone Laboratories rapid motion piecture studies or
their accompanying monograph. The writer does not know
whether or not the Bell experiments were complete by
1937« The monograph ls not mentioned in Bartholomew's
rather extensive bibliography., Bartholomew describes
wwo register mechanisms:

A, Usually termed the "chest register®

l. Cords are relatlvely thick.
2. Vibration acts as a "palr of cushions."

a.  First forced apart by air pressure,
letting an explosive puff through,

be Tension pulls cords together ag preg-
sure builds to force them apart again.

%, Open stage may be only a fraction of the
vibration cyele,

Be Usually termed the "head register".

1. Cords thinned and stretehed,

2. Probably only the edges vibrate rather
than whole cord,

3e Glottis probably somewhat open during
whole cycle vibrating more or less as
bowed strings, the air corresponding
to the bow.

The precise muscular mechanism .for the two types of
cord vibratlon is not "settled." However, whatever the
mechaniung are, they frequently act simultaneocusly. It
is probsble that in each register pitch rise 1s accomw

plished by stretehing action caused by ﬁilting forwerd
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£ the thyroid, The erico-thyrolds causze this tilting

(o}

in the lower pitches of a given register, In the hisher
'pitches of a register tilting of the thyroid ls aided
by extrinsic musecles especially the palato-pharyngeal
muscles,

Concerning actual voice training Bartholomew
stoatossd

We should reallze the anatonmy of the larynx

sufficiently to know that these two reglsters

should each be trained pest the point of break
with the other, so as to have a consilderable
overlapping region and enable the quality to be
changed gradually, one register taking over the
work as the other releases its tension,

In correspondence with the writer Bartholonew
upholds the separate training of the reglsters, iden-
tifies the male falgetto with the female head voice,
considers that Stanley should be given a congiderable
amount of eredit for the work he has done and the vigor
with which he has upheld them,

Surely he has sald much that is importent, and

some, perhaps much, that 1s original with him,

Hls attitude and gersonality seem to make him
enemles, however,

1 Ipta., 120,

2 Bartholonew in a letter to the writer,



CONCLUSTIONS

I, Observations of glottal action indicate the
existence of two reglsters, Four itypes of glotial obw
servetion have been used to study the registers: ex-
sected larynges, laryngoscope, laryngo-stroboscope, rapid
motion plctures,+ In the case of two of these types of
invegtigation, nomely: of exsected larynges and rapid
mobtion pictures no clalm has come to the writer's ate
tentlon that more than two exist. In the case of strob-
oscopic examination we have Curtis who claims in prace
tical application there are more than two registers but
admits in genersl the two mechanisms, This leaves only
the dissension among those who practlced laryngoscopye.

The extent of the investigetions of Seiler, Gareila,
Kofler, and Behnke are not known, Much of their investi-
gatlon was apparently autolaryngoscople., Ag indicated

by HMackenzie, the number of subjects observed by these
vocallzing throughout the whole scale wags probably small,
1ills, numbered among these as supporting a theory of
more than two reglsters ls by no means positive, Mackenzie,
conducting the most competent study, found that the regis—
ters were usually two and, in certain rare cases, one only,
It seems relatively safe to say from observation of the
glottis itself two register mechanisms seem to exist, and

1 o evidence has reached the writer to indicate Ruge
gell's strobogcope has been used for such investigation,
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that Stanley's theory that the registers are two in nume
ber is in harmony with the observed facts,

The empirical observers studying the voice from its
more aunditory characteristics and without the ald of any
apparatus save the ear are divided in their opinlons.

The old masters, however, less influenced by theories and
opinions, seem to have been more or less agreed on two
registers, The writer has not found any work in which
the audlitory characteristics of the register phenomena
per se have been studied with mechanical apparatusg,

Physiologlical investigation on this matter is ine
econclusive, Iven Stanley admits of his own theory of the
action of the laryngeal musculature that 1t is unproved .,
Obsgervation of the laryngeal musculature indicates an
almost endless number of differing adjJustments is not

only posgsible bulb probable.

IT. There is a probability that the male and the
female glottis function similerly with relatvion o regis-
ter phenomens, In his earlier publications Stanley firmly
insisted on thls point, In his lutest pﬁblication, Your
Voice, however, the point has become obscure. He now
malntains that all properly produced voices singing at

forte intensities will alter register adjustments at
Jli

gggggggzggé This means that the female singer makes
the alteration at a moderately high point
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in the scale and that the male will never make the alter-
atlon in practlce since no tenor music is written that
high, Therefore, with relation to the relative pitch
even Stanley ls now recognizing differences due to sex.
However, this is not a difference as great as some have
claimed, e.g., contraltos with five registers, basses
with one or two., The writer will Tormulate such cone
clugions as may be derived here on the basis of Stanley's
earlier views,

That there is reason for differences in the laryngeal
mechanism is doubtful, No significant differences in the
mele and femele larynx have been pointed out except dif-
ferences in slze. This accounts for the average variation
in general pitch between the two sexes of about an oc-
tave, Now unless this factor brings up accoustlcal
variations, there should be no other differences, and
gsuch differences would prbbably not be matters ol varvia~
bility of glottal behavior, |

In general notatlon of register differences according
to sex have been those supporting three, four, and five
reglister theories while those who have noted two registers
have noted these registers in the case of both sexes,

It has been sbtated that those who support the two register
theory seem to have a better supported theéry. Thus the
writer tends also to conclude that if differences in regis-

ter phenomena exist between male and female, the cause
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for that difference should not be sought in the glottal
action but in the resonator, possibly with relation to
vowel sounds, In other words, 1f this problem exists,

1t is probably accoustical in nature,

III. It would be unsafe at this time to state that
Stanley is correct in his idea that registers are gove
erned more by intensity than by piteh, Thig is probably
Stanley's most original theory. Others have hinted at
it, but none have stated it.

Many writers, probably a majority of those whose
work the writer has seen, have indicated that some
relation exists between intensity and the reglsters but
none exceplt among the Stanley School and, perhaps, Ruff,
has given it first place,

Therefore, though it ls possible to state that there
is & probable relationship bebween intensity and the
register phenomena, it would be premature to conclude
that intensity is the major fector. It should be
gtated, however, that probably the intensity theowy is

fully ag loglical ag the other.

IVe There is some evidence, however, in suapport of
what 1s probably related to the intensity theory, the idea
that a single mechanism activates low pitehes and high
intensities, and that another single mechanism activates
the falgetto and low intensities. The Bell Laboratories

rapid motion pictures pointed strongly in the direction
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of this portion of Stanley's theory, It should be re-
called, however, that this experiment included few
trained voices and probably no female subjects, and,
therefore, 1ls Inconclusive, Stanley's breath expulsion
experinents pointed to similar implications In the case
of "well produced" voices, The Bell experinents were

conducted largely with untrained voices,

Ve The concept of the two octave vocal range should
probably be abandoned, VWileox's experiments with teen
age girls' voices indicate an immediste vocallzing range
of three octaves. A three octave range is conmon to the
male volce 1f falsetto is used, This does not indicate,
of ecourse, that 1t 1s beneficial to the voice to be exe
ercised at such extremes of pitches or that these ex-

treme notes will all be usable in performance,

VI, That good resulis are obtained by isolation and
geparate exercise of the registers 1s uncertain, AG=
tually here is the crux of the our pfoblen w= "lhe proof
of the pudding.” If the procedure works, though the
theory behind it is completely wrong, we still have somew
thing. It would be a happy thing 1f we could accept the
testimony of those of the system's adherents. Bulb most
adherents of any school of vocal development bear Jjoyous
testlinmony. A more sclentifilc method of measuring the

results of any vocal methed ghould be found,
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VII. Stanley's theory carrvies important implications
concerning the development of the speaking wvolce., VWouen,
Stanley thinks, generally carry btoo much Talsetto tension
in thelr volees., Women likewlse tend in speaking to sufs=
fer greatly from the fault of mixed regisitratlion and
greatly need separated exercise of the mechanisme, Some
men are likewise afflicted, If Stanley?s gystem 1s of
value to the development of the ginging voice, it is

probably as greatly needed for speech,

VILL, As mentioned repeatedly in the text of this
gbudy, it has been congsldered unsafe to carry & regisber
higher than its “natural" piloch limits, Upon thig theory
the mogt hatural objection to Stanley's register practice
might be based, in that Stanley's practice involves an
exbensive carrying up of the lower piteh limitations bee
fore the advent of the lsryngoscopie school, However,
there may have been some, Madame Seiler states,

My aim, in the employment of the laryngoscope, has

been directed exclusively Lo the discovery of the

natural limits of the different registers ol the

human voice o » o 4
Seller conbinues telling us that the vowel "a" sg in man
seens the only suitable vowel for laryngoscopy and Cone
tinues significantly:

Strong tones salso are unfavorable to observation,

ag CGarecia also remarked . o o @

Ihe Volce in Singing, OL

= i o
“ 1Ibid., 52
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and again:
Thus only faint and weak sounds are favorable.+
It is possible that due to this factor a great amount
of havoc was instigated by the laryngoscopists., Faint
gounds acecording to Stonley's doctrine would tend to
become falsetto véry low in the vocal range., At such ine

tensities the female glottis would by all means want to

P

make a change about gl ! But if the intensity

of the tone sung were much greater, the same alberation

might take place much higher in the scale., Thus because
light intensity tones were best for observatlon, and,
perhaps, due %o the fact register change ococurred low In
the soale at light inté;sity, unjushified'pitoh iimits
were assigned to the lower vocsl registers; and the pos-
sible relation of register; and the possible relation of

reglater action to tonal Intensity went largely unrec-

ognized by the members of the laryngoscopie school,

IX, Certain - -further investigations are in order, A
modification in the tremd of vocal investigation may be
in order, The writer is here in no sense eriticizing the
geientific investigation condicted in the past, But to a
great extent it has been laboratory work involving ana=
tomlcal and physical investigations. It may be that much

of practical velue can be ellclited through group experi-

1 1bid., s2.
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mentations involving careful observation of groups of
volces rather than waiting for the physiologist to give
ug the complete gecrets involved in action of the meche
anlem., Yo the writer's knowledge little work along these
lines has been done in relatlon to the normal or superior
vocal organ. However, educational psychology, in general,
offers us a preponderance of this type of investlgation,
Where knowledge of the vocal mechanisgm remains very ime
perfect, it would seem that the logical way to test theo=
ries and procedures would be by this suggested nethod,
Murther dlscoveries of phenomenon by this method should
be of assistance to those who atteck the vroblems in the

laboratory.
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APPENDIX I

The writer 1s of the opinion that further experi-

mentation might well throw light on some of Stanley's

theories,

Some suggestioné for additional experimental

investigation will be outlined,

I, Continuation of Bell Laboratories rapid motion
pleture studies,

A

B

Ca

P

More trained subjects should be used,

Female volces should be glven an equal place
with male voices in the study,

Voices should be vsed that have been trained
by the separation of the registers technlque,

l. It would be desirable to follow a few
volces during the process of reglster
training with this type of investigation.

2e¢ A control group would be desirable, 51

An attempt should be made to combine Russell's
laryngo-periscopic technle with the Bell technic.

ITs It might be desirable to make qualitative studies
by oscillograph of all types of register phenomena,
Such & sbtudy should combine well with further use
of the Bell technigue. Russell's sonometer might
be used in attempt to compare relative resonance
contributions in reglister changes.

IITs Staenley's breath expulsion experiments should be
repeated,

A

Be.

It would be well here for another commititee to
Jugge what constitutes a well or poorly produced
VO1Ce,

It would be possible apgein here to combine this
with the experiments suggested above,

IV, Actual voecal training experiment with twenty wvoices,
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Ao

Be

e

Lo
=y
o7}

Division of twenty voices,

1o

2o

Experinental group of 10, In the training
of these volces the separation of the regla-
ters should be included,

Control group of 10. For this group the
significant element under study, smeparation
of the registers, should bs omitted,

Careful periodicel recording studles of voenl
results should be used,

1.

24

Rating of wvocal resulits should be done by
conpetont observers not knowing whether
volees belong to experimental or control
Eroupe

Recording situatlons and perhape song mis
terinl for each volce should be kept as
constant as possible.

Vooal analysis with oasilograph recordings
would be s desireble addition to this experie

monte

Practice time and conditions for both exporinent-
al and control groups must be governed as rigide
ly as possible,

An obvious Aifficulty in such an experiment as

this is that of keeping twenty subjects in the
experiment a sufficlent length of time.

An investigotion that might to some extent substitute
for some of those proposed might be a survey of
slngers to dlscover what proportion of sudcessiul
perfomers have been subjected to some sovt of a
separation of the vegisters in voecel trairing.



APPUNDIX IX
Wilcox'e Ezernises Tor Indueing fotivity in and Yraine
inz of the Hechonlan
(Bxerelecs are illvatrated in full step transpositcions,

Usually in practice helf step urangpositions ere used,)

T et e et S = - Sy v eape—

- e

e o

e = -Piig Esi;m.%;tm,m_m_
M Ak Ah—— AN A AL — Ah R wedle
The above ls the primary exercise for inducing the
“lover 1“515%9?, “he tones sung here are single hones
each to be followed by expulslon of the unused breath,
drinking in a fresh deep bLreath before singing the next
tonae, The deep breath will assist in giving the tone
come vigor in spitg of its low pltch, aud in conscguence
of its vigor and low plteh the resulting tone should be
a Talrly oure "low mechanisa® tone, It is bes® to get
one nood free lower mechanism tone before proceeding o
any more complex excicice., OGome members of the Stanley
school recommend spec:ing the tone at e low plieh as
aften being more effeetive in securing a heevy mechanisn
tone than singing 1t.
The pitches Indiecated vill seen very low %o sone,
lower than many volces have over gone, The A inlicated
v boginning plteh i1s not a must., Sopranos, Tor oxe

ampile, wmight start at B flat or B, Bubt even sopronos
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ghould experience little Aiffioulty carrying this neche
anism to F or G, Iale volces sing this exercise aboud
an ootave lower, In case the first exercise fails to

establish heavy mechanism, other simple devices may bhe

used at the teacher's digoretion,

SRSPARIRSS S A R T . e i A S

B e U NUNFUUIINS NSDSIN— —
SUPUIN RTSSEIINIY PIRTRIRSITN PRSI PR P ..mf+ E—

e e - e 2 i

" o semscionen - A c
i e s dre Raanesin e
it 2 J-&vvuv-&- . v -

This exerelse lsg desipgned to carry the lowver nmechanw

ism up to higher pitches. The besinning ls usally made

3

on the lowest comfortsble piteh reached in the primaxy
exerelse, The linite of the upwerd extension of this
mechanisn i1s by no means indleated in the 1llustration,
though F or G, Tirst space or second line, may constitute
its 1imit in the early stages of the training,
The problem 1s t0 keep the throst open. To succeed
in ﬂﬂint&iﬂiﬁﬂ the onen throat established at the
time of inhaletion there must bo continued enore
gizing of the mugelas involved in the sctb of deep

breathing and the tone must be sung at rather loud
intensity,?
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e
[

+ +he Livingz Voice,
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Gradually, througzh the use of the exercise 1llustreted op
sinilor exerelses, the upper 1limit of the heavy mechsnisn
should extend iteelf up through the middle of the vocal
ranses

fo apeciel attempt should be made in thile exercise
“o seoure a pleasant tone, In soprano voloes, especlally,
it will probably be crude, The writer believes this is
the mechanism used by great numbers of our popular women
gingers, It is a rather heavy tone mnd usually somevhat

C‘-I‘ml@ o

Exorcisen Tor esteblishing pure

2] ight nechanisn,”

n M@@{y

e S ST 4 1 i

¢?.—-.' CF R 7 'm“*”‘-‘%###
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s

Ah Mb A
ne ocbave lower in the case of the male volice)

{

Pltcohes indlcated are asgaln reletive. The part
indleated light mechanisnm may egaln start at & piteh the
puplil has never before sung, Bub often in the case of
sopranos a pure Light mechanlsm tone may not be attaine
able even as low as high €. In this case the procedure

indicated is o

to B flat or B to attaln 11,
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Such procedure often demands considerable courage on the

11

aala ¥

part of the pup Usually the pupil "knows" before

atarting that his volce will not extend that far. The
name that is given to this adjustment indicates that the

tone used should be ane of wvery light welght,

Sometimes 4ifficultlies encountered will indicate a
more indirect attack on the problem of inducing the

lighter mechanlesm., The following simple exorelse indicates

this apnropach:
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A

(Hale singers may ©ind e davk E vowel better in the fal-

SG‘[’!?}OO)

The light mechanisn, especially in the

gound weak and breathy st Lirst,

¥

B4 1(} " IR’“&’

It will probably never

give high Intensity in ite lower pitches, thoush its

developnent will
oxorcised at the

will be extended

the other mechanisnm,

not be inconsiderable.

Care ghould be

lower pltches to which this mechanisn

that in exercise it does not mix with

Proper preliminary exercise for the
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voice is the use of the two mechanisms in thelr pure
form,

Again some mombere of the Stanley school find that
the lighter mechanism is best found in the spoaking
volce, Baby telk et & very high pitch is indleated,



APPENDIX XII
Stanley's Thyroid Manipulation

KBanipulatlons are not new in volee training, 4
teacher once geve the writer a spoon to hold down his
tongues This 1s probably the most common one., However,
there have been uged Instruments designed to pluce the
velun in its Yproper" place for phonation, Several have
apparently been used Tor breathing, such as corvsets,

The most commenly known, however, is the pleecing of
welghts on the stomach or on the chest depending on what
the master wished to accomplish in relation to his theo-
ry of "ecorrect? breathing, One case is mentloned in
which the tescher sat upon the pupil's chest in order to
encourage it into insetivity. At the present time varie
ous fTorms of osteopsthy heve come into use to help es-
tablish correct posture, good breathingz, and general
release of interfering musculer tensions,

In his latest book, Your Voice, Stanley has Intro

duced several manipulations, some of them having rather
radical impliecations. He uses & head manlipulation which
gsecms to be merely a matiter of holding the head high in
order to reduce tension in the neck muscles, Then there
1s a manipulation whereby the Jaw is thrust open and back

past what Stanley terms the "lock" or mlddle position of
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the jew, Third is & manipulstion desisned to induce
pharyngeal resonance by the use of & "tongue instrument,”
The tongue 1is pressed back toward the pharvngesl wall by
pregsure against its under side., The museles react e
gaingt the pressure of the tongue instrument causing the
back of the tongue to come foxward opening the lower
pharynx,

Two of the manipulations affect the thyroid cartil-
age and, allegedly, registration. The first of thece ls
to heélp secure relief from mixed repistration, In cases
of badly "mixed veglstration" the apace betweon the thy-
rold and hyoid bone may be tiphtly closed in phonation,
Often it is necessary to foroeably separate the two by
thrusting the index Tingers botween them,t

Stanley's chief manipulation beging similarly to
the one above. 4Ag the thumbs rest at the noteh of the
thyroild the index fingers are inserted between the hyold
and thyroid at a point Just baok of the point where the
thyrolds begins to bend downward toward 1ts notch., As
the pupil begins to sing, downward pressure ls exerted on
the thyroid by the index Lingers.

It 1s obvious that if the "pull" on the thyroid
nmuscles dtermines the lower reglster, this "pull"
can be helped by pressing down the thyroid cartilapge.

1 9his matter was discussed briefly in connection with

the relation found bhetweon the hyold bone and the thye
roid in caeses of tight voices by vest, Kennedy, and Carr,
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This manipulation is, then, imrediately indicated

« « » 1 enables the teacher to "pull in" the lower
register, by dlrect manipulation, when 1t is weak
and undevelaped and thus speed up the procesg of
isolating 1t an developing it to an enomsous decreo,
Furthermore, the development of and igolating of tho
Llover ragiaﬁer automatically breaks off the falsebto
registor, HHence, the thyroid manipulation helps
also to purily anﬁ develop bhe falsetto,

This manipulation is perfectly simple and
sﬁraightfmrwarﬁ. It is an obvious outcome of an 68w
teblished thaory of reglatration, and its effective-
ness is & lirect proof of the truth of this theory.l

With relation to the efflcacy of this manipuletion
some questlons need to be angwered, 'First, is the theory
itsel? true? Second, does helping a muscle abinuiate it
to activity?

The writer 1s of the oplinion that Stanley, in the
various manipulations, wents to activate somo muscles
by opvosing them and others by helping then,

It is unlikely that the efTectiveness of Stenley's
manipulations cen be established or dis-established 111

they are pleesd under a situation of controlled experiment,

Your Volca, 07«96
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