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PREFACE

‘HIS book iy zddressed to the geoeral reader, with o
preference for him or ber that is interested in Spesch
kmmmmditsmchulmmmdy,uamm
for commumirating aod recording ideas, as the basis of the arts
of literature, poetry and song, or a2 one of the principal socom-

plishmenty dlltmgmshmq man from the Jower animals
Sone of the resolts wrrived at may be of mteratt to lnguists,
totea,chmotspee:hwthedeai Indboﬂlmlmna:mnum
whe are in the or

voize preductiom and elocotlon, or in the i
"hnmung"dthemdmgnnpipumdmhuﬂnd

ingirurnents.
Ihumhtugivs,mmlpleh:gmge.mammtoﬁm
ohearvations and on the ph

led to view human ﬁnmnmthﬁdﬂmlmdpum
from that usnaliy t hilologist or the ph :
Inonmequem,lhﬂe dnmbommdm
to the of our
is inchaded

; llln!ltlha:lfr] h’nsl?]" ;“Sm qllnted
Frofeaser Max in chencs whe
lmtmmlom{lpﬂpﬂuq:ﬂowﬂdﬂmm
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an I } that mm@ww ; parfect andq]nmpaﬁl;i‘:g‘y

lmymmml

mdnumtheﬁmtplmxbnmyfdmdssu‘wﬂhm

.'Bngg F.RS., and Professor Daniel Jones, of University
I-mldlm to Sir William Bragg for the encoursgerment

Imnﬁabuupmsmyabhgawmto
who hes made a i igation
otthermnmcfthguwmimedmthehummnth
doring the articulation of vewel sounds, for allowing tug resulta
to appear ax Appendix I to this Book.

Fimally T must record my appreciation of the help which
I have received, m tam, from my secreraries, Mr. C. 7. Yomg,
Mg G, M. Barker and Mww G, H. Gloves, being well aware
that without ther mterest m the work this book
would probably not have besn complated.




HUMAN SPEECH

INTRODUCTION

WE are aboot to venture together in some y-ways of the field
of acoustics, and, as it 18 hn 1o eahst the company and
sympathy of the general . I am ventunag to preface
this chapter with 3 bref account of the three fondamentals
of vnr snbjert—the Sensatyon of Sound, the Natore of a Sound
Wave, and the Nature of ' Resonance . To those who are
alrendy well acquainted with them 1 oifer the alternatives of
an apology from the author, or the nght to sap

L&t the réader moagine that a Riry were to make herself
gmal] enough to ¢reep mito the passage of s {or her) outer
ear, and were then to press her hand very gently against
the delicate membrane which we cafl the " drum ** of the ear.
The reader mught fesl the pressurs, but would hear no soumnd,

If the pressures were repeated at regular intervals, § or even
10 times 2 second, they might be feli as successive presmres
but thers would still be no tensatn of Sound. If the fairy
quickeried her impulses up to about Iﬁbothsmd the mibject
would begin {o loss the and
wehlhﬂrphmnmmbunn&wunﬂ

The soumd heard would be what we ahould call a very low
mumﬂ.lnobe—miactthehmtnolznfn organ. By the
mere increase of £ the silemt p
wwldhavechangedmtoa.nnud:bleSmd

At about 250 pulses per second our reader would hear the
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& 3ound which we the letter 5 it would
become stll higher and ually fanter as the rate
per second was further i Finally, at about

nesther hear nor feel an;
The amount of rhythmueal T on

necessaty to produce the ion of sound in ingly
amall, 1t bhas been estimated ! that the weight of a single
transverse shre of human hair o of 2n inch thick, say,
of the thickness of a cigarette paper, chythmically applied to
the drum of the ear—c g 1,000 times & sczond—would be
sufficient to produce the sensation of an andible musical note.
If the pressures were nereased {while keeplng their oumber

hard a# to cause pam) the subject of her expenment would
ything. .

repeated pressures—within certan hmits of enCF—emn
the drurn of cur eirs. The muscal pmich of the note heard
depends on the nnmber of pressures per second—the loudnesa

om the extent of the repeated
d?:]dsmmdayh!ewedupmmlhmtbenpmhd
wa mummmally " hear ™ Tmhm

:h)ﬂ_hmmnlvnmbmo[pmsunofthea.lrw 139 in contact
with our ear droma.,  These rhy
mduzmmndwamwm:hamthmdmdmlum
rhythmca! disturbance of the zir at the m&h:f sonngd,
M, for example, the wr at an, 15 suddenly shalen, le.
l;nlshedramdlybw:kwards lmi'm-rds urtlsh_v !ay.Lhe

t:gyewmllenntlhesmdhn:doﬁ orqfthe

wvolim, or of the h
mmﬁomrdmwmmtdthualrmmetom
mw:i‘ble air-pulse or ripple, which travels outward threugh
tha air at the mifarm rate of about 1,100 feet per secend.
LR L " Thie Nutum of Langomgn Lab of Amemcnn
Tot redcgeari Cor dmid. Wektems. Blscw Lo Biscktos
vnl.ll. » July, 1023,




INTRODTCTION 3

The gir-puisa or npple i not carried by a currest of air,
this is fortunate, for 1,100 feet per pacond amounts to 730 mile
per honr, and o cnrrent of air moving at that speed would bave
devagtating results.
What ectually happenn, when stll air iz suddenly shaken,
lsmmanyvmyaanﬂognnamwhathappmswhmauudﬁm
Mmuw?bl: ; pond. I.n;hat- il mm‘m
a miu & cage, o vl ]
dffuo'ged?ﬁmwkwtwudmaﬂd:mtmmthemﬁm

travel of the ring only moves up and down. No water is
cartied with the ong.

the iing Tt of Tt Sk the pomt of dabusbance

the ar at i o ]

does not preduce an " slevation " of bt an incrense
of pressure, and that the indwides] particles of ar--when a
sombd wave i pusting—move to and [ro in the direction of
tbe travel of the wave instead of transversely up and down as

wireless telography,
Iftheairata { sound be disturbed
itlsewdmthomwhathasbemmdth&ttheﬁmh

£z
1%
§
:
L
g
i
%
i

wwdl.lhedppluwlllhextocfeetapnﬂ—mmed
erest te crast “—and the waves will ba sald to have a ™" wave-

Iuﬁl.h"dxmnhet
the air be disturbed 100 titues 2 second, instead of only
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onea a second, the Tipples will be 100 times as close together,
and the wave-leogth will now be 11 feet.

A sovnd due to To0 second ecorrespands to

abomGinthehsdmmbawnm A sonnd

ency of 1,000 per stcond—and r comsequent

ve-length of 11 feet, say 13 mches—corresponds approxd-
‘ soprano note.

4
£

Fig. 2 @ 2.

As 2 matter of fact the muncal notes used in homan song
VATY 10 Wave-] from abont 20 feet for the lowest notes of
a bess voice to about 1 fvot jor the Tughest notes of & soprano.

Thete is a further between sound waves and water
n which may be ul to bear n mind If we watch

ily of ducks swimming on & smaoth pond wo shall see
that each duck leaves behind 1t o A-ghaped ripple in 1ta wake,
Bbut that though these A-shaped npples from different ducks
%ft:nlly meet one a;l:thm‘, they ned\.ll\-.r intarfere Th@
going, it may be, m opposite directions, pass t
eme gnother as o each of them were ajone in the pand.

50 1t 18 with air waves, the air can carry any nomber of
waves of dufierent frequencies or of waves moving in different
directions, simultansowsly,

THE RESORANCE OF & CAVITY

One cther i lanati to be made—
namehrubotbenthni“.&sona -

Air is an elaxtic siubstance ; it 18 for thus reason that we make
motor-car oht—ﬁurtheenwlopeoiﬁnmandmb’hw

which iz t.'hetymmuu]y wall te keep the ary
pressed-gang, which reall e work of supporting the
car, from esca

It follows that when a mass of air finds iteelf enclosed in a2
cavity, such s that of the baman mouth and throat, the air
uawhulebebawsumeh:tmmsw:pdn;, H it i jogged
m any it atarts mipitating, invinbly, in and ont of tha
mmthnitiemvﬂy\—w.rymunhinthememyuﬂm
of 4 jack-in-the-box would jump up and down undm
depreared aod then released
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What ectuslly happens is that, ot the fint mement of
disturbance, o bttle of the air is jerked out at the mooth of
the cavity, or a Little extra air from outside is sucked in. In
tither case the awr ingide the cavity will then have a wery
slightly lower or higher pressure than the ar cutmde. There
mﬂlhudmbearmnmmment:ﬂup—komthehlgh
pressure side to the low djuat the d:f

Butwthew,bﬁﬂubungdnmcalwhalmuflts
o, it does not at toee cease to fow ax soon as the pressure
it equalized inside and outside the cavity it alwa
shoots the mkbyihttl&lustasthebmmdl nce,
or the bob of & pendilom, overshoots its posfion of rest on
returnmg from its swing.

In this way the ongmal distorbanee of the air insde a cavity
regnlis in shythmical surging of the airin and out of the mouth

whach thix surging movement takes place—in other words, the
number of surgmgs per second—depends mainty on three
Fimt, on the volume of the cavity The larger thecnwty,
thalung\zﬂthhesfarthed:ﬁmzneeofprmmbetween the
air imskle and outade the cavity to adiost itself We may
whunyuﬁmﬁ&mﬁ;mm?mfm
audience—the . slower
o Rerefore, makes for

slow surgings or pulsatioms of the air at its mooth
Secondly, the rate of surgimg depends on the size of the
thmughwl‘nchtbewrp.ngtamym Thebuggerthe
m&emmckhvthe
[ves— st an, in g comcert hall, theaud.mmamnldgul
mandwtmomqm:ﬂdtbedommmdemu And
mam wtm;hladdmwedowsmstudadng
50 in an r-LavIty we may
mmmd% the existmg orifice, and producs
the satme efect.
I.asthr theramnfsurgingdnpmdsouﬂl!lmgthnftheneck

I]lmnghw takes place, We mnst

b of d “"t tofan‘vpendulum—
me ztarh.'ng stopping,
mdn\{mpuatmgthﬁeacmmintha direction. The

time required to do this in the case of ot alr-cavity depends
<m bow much air 1 set i motiem, ¥
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Hinmmcetth:]lwepmlm;thenduuilhgdumy
cutwards, so that the doocway becomet a passage, and we
mglnnmtpamqpmwdedwlthyeuple all of whom have
to " get a move on 7' before tha filling or emptying process can
start—t will be clear that the longer the passge, the slower the
rate of filling and emptying will be.

Now, every tume the wir ;naide o cavity, such as we have been
considenng, comes surging out, it mves rie to an invisibls
npple which travels oot in all diwectigns from the mouth of
the cavity i the form of a sound wave.

i, therefore, the air inside a cavity 13 disturbed, it naturally
tends to produce a senes of sound waves which succeed one
ancther at a nniform rate, depending on the vohome of the
umty,ﬂlemdltsmﬂu{wonﬁm}mdthelmgthﬂfthz
neck or necky of these onfices.

The uniform zate of surpng mduminourmammml
nobeufad.eﬁmte]xu:h winle gradually reducing amcunt
of the surging {as the prescure gets more and more nearly
equahzed) makes this mwsical note get rapdly fainter, If
for example the air m a cavity 10 suddenly disturbed we get
wn fact 2 moscal pep, such as i3 heard if we draw & cork from
an empty bottle.

The variation of the resonant plich of & cavity when the sige
of 1ts onfice to the open air 13 vaned maybe efectively dustrated
in this way :—Let the reader hold a ghes tumbler {(preferably
ooe of thin glass) in one hand and tap the bottom of the glas
from the cutside with the ather hand, The mumcal note hewrd
iimd:;wtn&ammmtmﬂﬁaﬁrMemmblu.m
the is ted vil held
intlleperﬁonnw:’v:nhand. uns By beiog

Now turn the tumbler o that 1t menth faces the palm of
the hand which holds ik, and tap it as hefore. It will
be found that the rescmant note 1 thy lower than it wag.
If the mouth of the tumbler iz now brought progressively nearer

and nearer to the palm of the holder's band—by ing the

ﬁngem—thgtmmt itch {when the tumbler is atruck)
becomes progressivel Ewu

With a little ]mwhce a muual eaxily phy

a tune onh this aim; byadj ﬂmdlshmoe
betweoen the palm hlshandandthemnu the tumbler.
The range of the instyument fa a Tittle more than one sctave

We have sten that the musical pitch of a resonating cavity
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czn be vuried in three different ways, +iz. ; by enliging the
resomater, which lowsrs the patch, hy _u:]arging mgmce

mumml'lm'mﬁnasnizqualtatul

by
arex wrthout altering the resomance of the cawity.
Thus principle 12 actoally made oze of
the ‘

111 the little mstroment

Fro. d.

which eonsists essentially of 2 hollew pear-shaped resonator
usally made of earthenware The prncipal onfice has a

Faa. 8. Settwm og dotted lioe A of Fap, 4

cmﬂedgantmﬂdedmamwhichajddwwmbd
by the momthpisce M.
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The effect of this is to produoce a whistled nate, of which the
musical pitch 5 determined by the resmance of the cavity

Beﬁdmthemnupal , there are 1o additional holes

Th,encnrmau.lbe theonlywe]ll'cnuw-nwmd
ingtrument which op ont iple of the " Helmholtz
Tesonator—se called aﬂer the Gorman Phymerst who first

rtiest It is for thus reasom

stucied 1
tﬁatlhauthonghtuworthwhlebodacnbeltmme
detail

In its si form this principl be il 1 by
a be_u.shaped Tesouatar, § or 7 tm in :ameter and aboyt
B tn, m length, with a whistle hole at the top of the bell
The toming of the wiustle may be Jowered by a progresmve
closura uf the menth of the bell with the palm of the hand,
the range being a little over one octave. Altermatively, the
mme range may be cbtned by progresvely varping the
volurme of air within the bell, tnamely, by mmernog the bell
more or Jess i water A mode! on this pnnaple wag shown
by the Aut]ml at the Royul Insttubion m December, rgaf

and effective iilustration of the same nmpl:

is the dzvme pmducmg musical notes by clapping Nl:e
together 1 a parh way

I, far mmple the Ieft hand be held wth the palm
ertended mpwards, and the nght hand with the 1st, 2nd,
Ard and 4th fingers held side by sids and then clesed till the
tips of the fingers touch the palm, so that the fingers and palm
together form the lazgest posable cawity open at both ends,
the resonance of thit cavity can then be made audible by
clapping the clesed nght hand against the open palm of the
le‘lthanrlt , 80 that o sharp puff of zir w dnven mto the tabular
cavty

To do this effectively, it is easential that the nght hand
shall be held inclined in such a position that the whole of
the lower orifice of the hand cavity—ie the outer edge of
the palm and littir finger—eloses at the sama instant against
the palm of the left band. If the closure 1 progresarve, owing

L Sen Helmh of Towa, by A J. Ells, 18G5,
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to some partion of the lower edges of palm and liitle finger
strilnng the palm of the other hand before the other particns,
mm:mzfgmdthﬂ hdupf:g:?w malking 4 musical
it the rea n A mush
pep by stoking his nght hand, made into an open-ended
cavity, into the of bt Ieft hand, all that 1s necessary to
varythepabchu the loundprmduw:lmathu‘taelﬂargethe
ppet openimg, viz., that made betwemn the thamb and the
Erstﬁ.uger or to reduce the volume of the cavity as a whale
by discarding one or more fingers, wialst always
lower onfice farmed by the little finger and 1ty adjawm .
the tips of which touch the palm of the right hand.  With
?ﬁd.we nearly an octave and & hali of musical notes can be
ormed 1n thus way

If yostead of gvmg & sogle imtial Jog to the auw ineide 2
cawity (as we do when we tap it) we give it a succezsion of Jogs
—sa tymed 45 to comncade with the rate at wiich the eir natorally
mu-g:sthmughthewtﬁuormlﬁm—thenweshuﬂgutamnch
more Vig of sound waves,
The rmumcal wae to which the ﬁv:ty patarally cesponds 1
UNOWD 28 38 resonant poteh

Ancther sumple expenment 12 that of blowing across the
mauth of an empty bottle sa as to awaken the resonance of the
airr within (t. The resonant jntch can then be vamsd by
pounng more or less water inio the bottle, o0 as (o reduce
{more or less) the yohaome of air, while keepung the area of orifies
congtant If the reader will thes hum or whisth the same rote
ag that gven by the awr 1o the botile—holkding s (or ber) mouth
cloix to that of the botile—it will be found that the volume
of the hummed or whistled sound 1= greatly mereased by the
rescnance of the ar i the bottle, If the hmm or whratle eonld
be passed fhrough the resanating cawity by means of a gecond
opemng at the bottom of the bottle, the resomance effect would

even more marked.

If geveral mumeal notes wers blown through the bottle
at the zame tirme, of which one was of the same mitch s that
of the respnance of the bottle, the air i the bottl would ik
out that parhcpiar note and ** make moch of 1t ™. It will be
well t5 bear this pﬂmpleodmsonancemmmd far 1t is the
bazss of all speech and song.

Amardmg to the lata Lard Raylugh—-the greatest of all

actual d ¥ of the relation
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‘between the mosical pitch and the volume of o rsonator was
due to Lscovius about the year 1850, while that of the relation
between musical pitch and the arma of the orifios {for roseaators
mthout necks) wan dus to dhaust Helmhol i
gated and clarified the whols subject so greatly that the

type of resonater which he used became known by
ik name.

REsORANCE OF o Tunx CLoSED AT ONE Exp

If the length of a cavity 13 substantially greater than ita
dinmeter, and of the wmouth of the avity 15 of tha same order
of mze as that of iz " bore”, a rather dufferent effect iz
woduced. The ' cavity " bas now become a * tube * clesed
at ane end.

We can imagine this tube as packed with disc-like layers of
ar, Just &5 discshaped biscmts are packed in 2 cylindrieal
bn—-but with this difference, that each hoscmit cun be squessed
flat anddlc:tnmemnd(awn whentheprmmuisre] ppl;ed o

e (4 Presfure m o & rat) appli
the first layer—at the mouth of the tubepiwill then be com-
roumicated i torn to each layer till it reaches the last layer
at the clesed end of the tnhe,  Here the motion will be reversed,
and the impulse 15 wall travel back towards the menth of the
tubeandnnzgenaanlmpdnm The arc at the mouth of
the tube bas, 1n fact, perforned half a cemplete vibranon.

Trnder these circumatances 1t will be seen that the time taken

down the tobe when it recsrves the pressure of the layer next
to it, nar leave the and of the tube whan the pressure is teduced ;
the air column as & whele behaves, therefore, ke a spiral spring
with one end anchored at this pomt.  Under these conditions
* gtationary air-waves " are set up in the tube, le. waves of
which the ejr at a yrart of its length {in the present instance
at the closed end of the tube} does oot move at all bot i
cmly compressed more or less
* Fogg, Awh., b, yp, 255, 347,
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The formaticn of stationary longitudinal air-sraves in 3 tube
15 analogoos to the lateral waves which are produced in a repe
fized at one end, and shaken from gide ta side or up and down
at the other; at the fixed end there is, obvionsly, no latetal
or up and down movement, but only changes of tension, 3 &
oifnﬂlmthcpamlofﬁxtm

lmoc!nnpuluu wuch as those of 2 muoxcal sound,
cammmpirated to the air m a clossd tube, the r at the
muthoithetnbemﬂbe"mstep"mthﬂieswndwbﬂtwm
when the wavslength of the soungd i» four times the length of
the tube, Thus s eamly realized when we remember that the
nrigwal impalse which travelled down the tube and back—
i.e, which had travelled twice the length of the tube—hegan ag
an impulse 4 and emerged as an impulse sui, muthﬁmﬂs
lthnionhrperﬁnrmedhlfl TWIing. | 3
tube, therefors, naturally manotaoc(wh:chﬂ:e
ve-lmg!huiuurtimeuthelengthn(thetube

I the tube 15 open at both ends, it behaves [as 2 resonator)
rather hilte two closed-ended tabes of half the length
Mtomkh?;mtdn&mmonmﬁmmu?a“

of pressure—] am@ " Mg ate k A,
down the tube ; themwhngthofmemmshai‘{r
thelmgthufthntmmbyaclmd-mdedtu’bea{tbem
ﬁth—-in other words, the wavelength of a tube open at

d.s:stmr.ethelm;thoithetube

SoME LANDMARKS 1% VOCAL ACOUSTICG

In the 692z, Sir Wilbam Temple—the husband of

(ﬁme. and the patron of Jopathan Swaft, wmote

mmwydmmum,mmmfm
PASIAge DECTTS —

“We pretend- to give a clear amun};:g mm)
and Nghtring (that great Artillery of ighty) is
produced, and we cannot comprebend how the vosce of man
12 framed—fhat poer hitle noise we make every bune we
speak.’"1
nemmﬁhmmwbmevidam:mbiectd
active interast 11 those days, for, atill earler, in 1668, John
‘Wilkins, D.D., Dean of Ripon, a Founder and Fellow of the
RﬂanSouety bad wntten a most fearned and remmrkabla
* 1 have @ thank Lady Hyteon, of Ammaracwe, for thas ralervncs.
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work ! jn which he discossed the of languages and of

writing, thewr impedfections, pud the predustion of & niversal
* hobation.

In Chapter X of his book, attempts to pive "1

rational arconnt of all the simple sounds that ame or cati be
framed by the months of man . He even devised & phonete
alphabet Some wccount of his work will be guven in our lest

chapter.
In the year 1779, the Russion T Academypnl the
following questiong as the mbject ﬁmﬂlﬂwm

{x) What s the nature snd character of the sounds of the
vowels a, ¢, +, 0, %, 50 different from one another ?

(2) Can an instrument be comstructed ke the vox hmasa
pipes of an organ, whick shell accuratdy expres the scunds
of the vowels *

1Y

Fio. 8.

The pnze was won by Professor Kratzensten, who con-
etructed o peries of tubes of speclal form—suggested by
chservation of the ftvm aod dimensons of the human moutk
when sounding the different vowels—and gave volce to hu
tubesbyﬁthngthmmhmtha\ﬂhraﬂ.ﬂgreed(hkeﬂltrud

of a modern menth ergan—of winch t hewuappqrenﬂ?
the mventw} threogh which air myge intv the tube
by meana of beliows.

In one nstance the * voice " was due net to a vibrating reed
hut tuawh:stle Tike that of an orpn pipe or flagmolet.

Fig. & shows {acoording to Sir David Brewster) the form
(innechon)oixmtmntmspwpu

1 An Ersaj Real C

‘.ds = i e A v e v g

Mﬂmmmmﬂm.ww—i.
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With thesa pipes * all the vowals conld be distnctly
nounced by blowing through a reed mte the lower ends of the
ipet . 1t was alwy stated that " the vowel I w pronmumesd

merely blowing into the pipe b, of the pipe marked I,
without the pse of n reed .1

Thﬂ: tubts are mud to have tmitmted ™ with tolerable

" the five vowels, but they gave no indication of

thg acoustic principles underhang vowel formation

Arr Supply -

e 7

A mere successinl imitation of vowel sounds and an wmtation
of mEny congonants also was made about the same time by

de Kempelen of Vienna.

Hz apparatus (shown dugrammatically in Fig 7} connsted
of a comscal resonator, e the bell of a danmet, htted wath o
* free " reed hike that of Kratzenstemn, the reed bemg encloged
withun & bex suppled with air from bellows.

Frd. B

Dafferent vewels were froduced by T 1 of
themnuﬂ:ofthe "bell ™ The sounda w, ¢, 2nd & could not
educed as sxstained vowels, Dut only as transient sounds,
IEL wpued.ﬁomSerav}dme'ﬂmtesd:

1 Latierx vm Natnrsd widraraed ta Sr Watker Seall, M b Sir Dawvig
Birener, K.HNLLD '?"s..v.r_nsx NDCCENENATT, . 207,

Ealiers oM Nalaral Kmpdm wppeaT
x-hﬂmdvcupx‘;-uuhuumﬁmrwﬂmww
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Kunpdm'uﬁmmodd; ltishmuhawnwithulidnmdm

Iaterr , the
ith two tin

i
H

2
R
131
é?
g,?;
i

"f,de" l bn"oneformul’
" plogive " consonant, name'ly?, t, a5 Brewster puts it,
* by modifying the sound m a particnlar manmer, he contrived
to deceive the ear by a tolerable resemblance to those ietters ™

he bad heard the machine articulate the word ' explotation *
with the French accent '

It is furtber recorded that this apparatus could even prodoce
such complete senlences as

Vous gtes mom ami.
Je vous aume de tout mon goeur,

but that it could not manage German, on account of the
sibilants and ferminal motes of that anguage !

Srepcn NoTatmow

In any didcussion of speech sounds, the difficulty at once
arises that our present methods of spelling are not capable of
mdlmhngmyufthuspwd:aunnd&mﬂfuurmhnm
We use, in Englsh, 13 or 14 separate vowel sounds, but
only bave 5 symboli—a, £, £, 0, s—wth which to descnbe 1
I have, therefore, htmlshontthhbook.mndeuseu{thz
mnwmml. systemoi notabmwhd:m:mpleyedhyt.be

* Sy Davad Brewatar, Wasksonsior Reorew, 1837,
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In that aystem, the Enghsh tvowel sounds are represented
as follgws :—

i asin eat

LTS

# ,, hay
{first part of the diphthoog)
. men
. hat
» tarth
L

calm

. bot
» all

{Brst part o the diphthomg)
a ., whe
v o Pput

The mdefinite vowel sornd, need jn the word “ the ' of
“ God-save-the Hing " iz represented by the s;rmbel n  The
proounciation refened to 19 that of ' Soothern *' or ** Public

he foun.:i recorded in m ::l'b}(lmB e, which wil

The first lican\u. mno{themhnenf\mwel
i e e g

was pablished 1 1 byRobuth!lls.H’A FRS,FGS.,
Fellow of Caius i very
E};rreadm_x&ﬁ p;l;h:{ledmthetranmllm of the

Willis cheerved that when the human meuth was set 0 as
to pronounce a particular vowel, the mouth cavity gave nse
to a rescnant note of & particular pitch—due to the natural
rate of vibration of the aur i the motth eyvity,

He belimved that it was the pitch of the resonant note of the
mouth camty which determined the vowsl sound produced,
end that the differences betwetn the vowel sounds wers
essemitially doe to differences of resonance in the cavity which
produced thetmn,

b Trs. Cawib. Pl Soc, vol. i, Pt 1, 2, p. 231,
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Wills farther believed that zach vowel was characterized

cords.  Fe made models to prove his theories, and showed
that, by using & shallower hall than ds Kem , he could
l‘cpl’odllmalltheﬂvevoweh,u{whn a{nn}, ),ﬂ'(hay],
v feat), by progressive clomres mouth ~ He abo found
that them.meamudwwﬂscwldbepmduudbyva

the Jength of the vibrating column of air o a single tube—ihe
dumeterofmtnbebengmdtnhelmmntm Wilhs
y shown, in section, 1n Fig g

Fia B

The resanator tube, 2 ft. lmg, operated as the cylnder for
a piston or plunger which carmed the wibrating resd. The piston
od was made hollow, and was bent downwards 2t about 2 feet
from the plunger, and comumumizated with the bellows [not shown)
which snpplied air to nbrate thereed. Iz this way the effiectrva
length of the air column, betwesn the face of the phuager
whuch carried the reed and the open end of the resonator
tube, could be varied from o to 2 it., namely by shdmg the
tobe relatively to the plunger In the illustration the plunger
ia shown as pushed forward to within an mch or so of the
open end of the resonator tube. An addihonal tube 15 shown
mdy for attachment, beyond the open end of the resonator
tobe, 30 a8 to increase 1ts length 1f required.
Tn’ Wilhs' experiments the vowel sounds heard at different
settmgs of the plunger were stated to be ag follows —
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Leigth of o colwnn
from fmce of plenges to| Fosocagt pitck of ac | Vowsl scacd ! beard ca
opeu‘:;:_qo:‘mn.;‘uwr o St ol planger Hum-;::df.hm;hm
a7 < { & (sho] doubtful,
305 Gy o {ali).
38 bE, » [no}.
22 b0y 2 (calm),
18 F | x (wha}
0 D 2B hgher = (bat),
[ cr o (hay).
a38 G* { i feat),

The attanpt was mldn to fepeat W:]hs results, URINg As
the varabie g to Profeasor
Daniel ]'unes, of Umv:rsuly (h]lr.ge Imdm i whuch a reed
15 carmed 1n eplungwnfatubu about xf 1n_ dmeter, and =
arranged 1o be blown ralh—through a bollow mston Tod.

The cnly vowels conld be recogmizably produced
by varying the position of the plunger in the tube were

at 6} inches = [mrth{ {not mentioned by Wallis)

at 33 ., = (hat) {rompare Wilhs' o no}athm}
atzp ,,  ofumbmjtos (up} {compare Wills' ¢ [calm) at

2-2in.
At § . o« (oen) {compare Wilks' o (hay) at 6 m).

There wes & trace of | leat) ot blowing very softly with the
wnnger at about -4 in., comparable to Willia™ 1 {wat) at 38 in,
ith this tube (st least) Willis’ W, o, o, were not hle.
But even iheagh all the vowels may pot kave been produced
{and there iz good reason, a5 we shall sec hter, to douht ther
* e Flanstic 'y ttkhom har besn
sobititwted for that of Wilu. Tha mmecl ootation of thror typiml
feeonanced hay alse boct addsd b0 indicade Bwur pothss on the
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in the manner described) thers can be no doahe
tmtwmhﬂthemdmmmiu‘atwna]thmyoﬂhemtu:e
of vowel sounds.

Aboot the years 1834 to 1837 Professor Whentsteme, of
King's London, comstructed a tallong machine,
sumilar to that of de Kmpe.len ot with various orgmal
improvemewts. This devica, shown (approximately] in Fig. 12,
wenasted of 2 feather r.up-slaped resonator, wrth a slightly

tubular sterm, mounted in 4 wooden soeiet and
termunzting i a rearwardly-projecting reed. The wooden

S Hhrugh
R‘mq"":.g
& Fead

Fre. 11

sockst was attached toan air hox into which the reed projected,

andﬂanbm:tuﬂmathﬂedmthebdlombyw]mhthe

reed and resonator wers energired. The reed coul) be put vut

of action by a press button mounted on a lever at the top of the

ajr box, mthatthpwtmmmthsmmbwmtbwt

pumng:hmnghﬂnmed. In this condatien the sppuratus
solmds

r * o

T whistle-hke inst L]
hdn,hmedmdthgrﬁdenitheairm,thempmdudns
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ah:gh—plbchadhlmgmnd like the lstter 5. The second

a sound ke oh, by means of an air jet (fom

thna.l: ]blowmxmwtbema]lmdofaahnrlﬂmnﬂ ped

tube, open at Doth mods end moarted azially in wlation to the
je{andl'boutimrhmkontnfﬂ

Two gmall nostril tu'?:smmmmtedmﬂmwodmwcht

preasure-regglating  bellows were mcnnbed um:’m-neath the
afr box. Tha changes of ;| tha diffy
mdmdswmmadebymmnglhemﬂulho(themmw
more o less, by hand,

Thewnmmtmmubtmedhydmgmdldﬁm
the rwopater menth by hand while allowing the sound from
the reed te escape through the neatrl tobes. I the nostril
tubes were close:d, the closwe and release of the resonator
mwoitth produced the consenant o,

1 bhave had the privilege of trying thus a; tus, and have
found that st can b made to artinlate the vowsls o (hat),
4 [up), o {more), u {whe), and also certamn words such as
pos ape), mlms (mee) bam (ham), daf (k) g

Ly h
mmzi ‘wlththe 4., B, 5, and A2

Tt does not seem peashls to produce all the Eogheh vowels
by manipolation of the mouth of the resanator, or to produce
w%smml:\hoﬂmt:hanthwakwdymm

accounts, already referred to, periormances
of de K | y are to be believed, 1t would sesm to
mﬁdm»;mhmmabmtﬁm Wheatstone's

Whentstone made an poportant contribution to acoustic
theory by his discovery of what he called Multiple Resonance,

phnn—mvﬂm!tansaﬂnlea:dahom“wchm“dm
Mhm The asawimle d one

higwmmmﬁ'h@ﬂmmmomuu;vm
or partials].

i The npparstus wi oxinleind 3o opernhion by the prosmt woider at the
Rayal Sonety Canvmsimin t 18th My, 1 ﬂ
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Wheatstone thought that * vowel quahty amd mlltlp\le
resomance are different foror of the sgame
F.C. Donders, in 1828, dntmnedthemnnﬂamﬂtypomhm
e ot with the
byblmngthmu‘h the month cavity gloths held npen
s0 0§ to prodoce whispered soundd
The pext important landmark w the Geld of vocal zconstices
15 the work of the great German Physicist, Helmheltz, to which
we hawe already referved  Helmboltz inveatigated the natnral
rmmamuimﬂmﬁm—nchu eres—in which the
effect i tially d that of a tube,
whose length is large compared with itz dimeter. He also
imvestigated the msonance of the human mouth cawmty whes
productng the various vowel scunds,
He came to the conclusion that wheres vowels ke 8 {mim),
n(me),u(who},l(nnt},were due—as Willis kad taught—ta
Tesonances, the w[hat},e(mm} l{eat] and the
Frmchvn!eknfpm)and!l(pu}, bl rescmance,
ie. to two separate notes, the one pmdncedm the cavity
hehind the tongue, the other by “a constnetion by the mid
part of the tongue and the hard palate, hke a bottle with a
narrow neck ' (Sensaios of Tons, p. 107).
Helmholtz appears io have considersd that the resomance
of higher mtch, duetnth:a"nauuwneu'k" was formed by a

tube rather t'hanbya.tavltya{theﬁelmhoh:tme——l
that 15 to o certain extent supported by Mr. Benton's
expenmmt:()\pp:nd:x!)

In a mesomaior of the tube type, the rate at which air snrges
mn and out of the mouth of the tube depends, a5 we have saud,
prmartly on the length of the tube, not on its diameter. This
1 the principle involved m all the usaal {ubular wind

H.:lm.holu made the mpmduchpn

t2 many experiments in
of vowel sounds by resomators emergized by air-blown
reeds, or by tuming-focks vibwating at the mouth of the
resqrator; bat doesmtappurmtohavemulthe
effect of ising two Helmh by means of a

single reed.
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In 1&73, Potter! descnbed his expenments in which the
vowels, as in prpe (a3}

by resonat:
spheres un:&imdlry *free " metallic reeds such as those

In m " free " read—it may be explunsd—a Hexble toi
oimetallsﬁxedatmmdithnt:thammssalﬂngmxfu:zw
cpeming 10 2 meta] plate, through which the air 1 made to pass.
The reed 1 set w1 vibration by the air, 50 a3 to pasa the air
vurEnt in 2 senes of puffs, but does not touch the sides of the

Reed

Fis 12

g. In the " beating ' resd which is commonly used
g o e e R e ol of e
over] ar , 80
themed(wﬁchiswrysllshﬂy 1 50 as to curl upwards from
the edges of the openmg) alternately * heats ' wpon the edges
of the opermg and curls up =hghily to adnut the passage of a
puff of ar  The free resd ves roore like 1 swmging door,
while the beating reed cempares wth an ordinary door which

clumh&:ngaimimiﬂme.

The reeds of Potter's appamtus were fittad by short
tobes to apertures cut in the hallow rubber sphetes, to represent
the fauees of the pesterior part of the mouth, opposite apertures
‘being cut o represent the lips.

! Prec, Combmidpzs PR, Soc, vil. b, 108478, p. 308,



present knowledge, 1t hemldthnlhhmﬂhodoimhm
wapmhblyuwtos;nhuthanthatoiuymmus
wrvestigators,

In rf7g Graham Bell—the imwentor of the first practieal
hone—publisived hus observations on the vowel rescnances 1
his concinmon that & the vowels were dos to dotbis

resomance.

BetwentheywsxﬂgomdzMDrRJLluydpuhhshd

patyens of yowel He pemited out {18g1)
“thr. ,thatewry dinal vowel decives one chief
ramanwfmmtheantmmmalpnnnilharwmhhon.
and another from the posterior or part "

He alse studied the form of sound waves—recarded
phoncgraphucally when the vowels were sung—and deduced,
ﬁnmthemmthusth:hm?d t.he'plhbf;nr[themm
Tesomances present in vocal canty wl produced them.
Hmmudwnmthntmch{uwﬂlhud(at least}
two rescmances, but that the identity of the vowel was
not due to the abeolute pitch of the resomances but to
their mutual imterval

The following table—extracted from a more extensive
statement at p. 351 of Lloyd's Gemssns of Verrels, grves hiz
tesults for the vowels in question. In the columns marked
2, 8.y, 3and ¢, he sets out the various resonant notes heard,
and mdicates them by their musical pame, e.g. cif. and by the
oumber of gomplets vibrations aecend (280t the case of
c'§) which preduces them. e different columns refer to
d.lﬂenntpmﬁofthe\ﬁmlca\dtyint\'hkh the vanoos

i ta Aiterd

The mﬂlgmbols are those of the Internztional Fhonetic
Astociation which have heen substituted (a8 before) for these
in the criginal paper.

34 Vowsl Theomow,™ Amenoon femrmal of Cisbogy, vol. 2, _'Iu'l,r. 1.

4 Phousiiachs Stinimn, 15802, * Geuttin'of Vowels (Bt A, Pper,
L8083, Facrmal ulm‘ud Fhyrilogy, vol. zza, p 240 Proz Rowal
Soc., Bdm., Tth
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¥
Yowdl | Ayprom- ww-mer o " Powbly nl.n:a ta
[Titer- mate ::t‘: 23:;& 1 the | k- thntl;h;i:l
Symbulj, ]W,'wn'nll [ {un-.mg
. Pipe).
i oenne | offze | amal - [ofzaw -
I it — — — |adfiEed  —
o e 362 coag| — [m48
= (Gorman | there e | ;prsed — — | efazon
L]
@ (Puine- | maa a7 LETEI — —
Swnduch &)

Ctuber | e {odtndeue | — —

» Chot () |evhus | erzaea] — _ -

o |Gaman | note ar Iis arg 625 — - —
&}

o put — o 52k — _— —

L3 ‘rmte e Ay [ 13 -_— — -

dattn uttn ut BED d* 13 - — —

e
aumm:)h:nnd:mﬂyone. Tt will be seen later {Chap. IIT)
that great majonty of Lloyds a and A resonances are
confirmed by my own cheervations and expeciments  Thess
are now prnted in italics in the table,
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1o have ted alzo with models.
mliﬁtmm}vm ;@mm}—mfurmgtotheﬂmm
(dne to the fremt tubeormm]-— asmgmnment is falrly
certain, because it can be confirmed by direct ohesrvations 1o
whosper, by the behaviour of imitative cavities, and by careful
meamirement and caloulation ¥, Mo record of the  umatative
cavities " peemy, however, to have been published.

In order that the reader may more readily appreciate the
relation between the nates of the mmsical stave and the number
of vilations pecond whleh togmduoethm,lm
inmerting & table which will make the relationship clear.

The table also indicates the relation between the pitch of the
sounds produced by resomance in the cavihies of the human
mowth, nose and throat, both in speech and in whispermg,
and the pitch of the notes which ean be sung by the different
types of humano voice.

There 18 at present no universal musical standard of piteh,
For ., the note called middle C on the pano, or the
note called a', to which wicling am toged, are not achall
the same in different wmhiea,nndhanvanedinpjtc{
at drfferent times. Thepitch of the notes of all wind instruments
ake vanes with the temperature of the ar abeut
half 2 wbration per second for each one degree Fahrenheit
nge 10 temperature.

Taling the vielin o', which appears in the table as due to
430\nhat|mperwwud there is evidence that this note
has besn as “ sharp " as o026 nbrations ﬁ' sseond fat
Hadelbergm 811) md.u" flat * as 395-2 at Irimty College,

Lendon.

The pich adopted thronghout thus book is what is koown
as the scentafle pitch, in which mpddle C 18 equivalent to 256
completz vibrations per second.

S5 one e octavs than the e of a_gran, pices Wi

i.f. oOe more e a

three excepiions only the notes corresponding to the white

notes oo the arg repeeSented—in ofder to avoid over-

crowding the di
mmmwmmmdmdedbywtmlbus It oy

b pointed ont that the ** frequency ™ (i, number of vibrations



a3

INTRODUCTION

O DM

T

T e

i J s v

.mmn

pyouots Py o topdhuny ——————
_A.n*. b oy H
I e i
i be—— !
H :
i
' i
[ ! —
m m -
: e dudoigseoly —
: : id
i
i
I L]
I i
. L
[ AR o.l..u:nv r.- o
AR U-

* ¥ wr»nnaa

X



ab INTRODUCTION

per second) of a particular pote 1 any octave is double that
of a ding note m the p g octave, to the left of
it in the table.

Soprano—cover
iving the  fre " in whrations srcond of all the
gl|'.\m.1:e‘|:m‘the11'.1|:.s|ma]’.Ilm‘fgll.l.e betwesn lﬁanga;m vibrations per
second will be found m A 1.
In 1910, Dr. W. A, Aikin, of Lendon, published his choerva-
andthwnumthewwelmmmfwmm SIEWE,
mdhlsmmmmmdmmniadgﬁmumumalscnle of oral
resonsnces for the series of English Vowel Sounds  Dr. Aikin

e e s s e e
"4l L hd 4 1 |

* hoot hoe haw bhot hork hum
[V — »* X »

-;_-
b
pd
K

her have head hay Rt he  hood

Dr W. A Aldan't BEnstfoten Scale 1
Fr. 15

recogmzed only single resonances for the wewels u (hoot),
o {hoe), al'haw] u(hot}, (hatk), 4 fhum). A recorded, the

upper senes ve too low; 1if transpossd o the
octave abuw ﬂwy m imr!y candrpeu;ntble with Lloyd's §
resonances. The lower series are ly comparable with

Licyd's o msonances.
url]m—rufmmm]lbemdemm Adkin's work In our
cha voice production
nu:tlandma.rktoba Tuted hece is the wark of Prafessor
D. C. Miller, of the Case Scheol of Applied Science, Claveland,
Ohm.whmermm\:m the buman voice were published 1
New York in 1916.0 Mlller—Lke Linpd—attacked tha prahleg
L Tiw Fiica ; dm Tndrouction to Prachicad Phanotogy. wn.n-hn.x_n
" The Scwmcr of Muncol Seunts, by Dayton Clarcscs
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INTRODUCTION P

of vowel f ion by a ph thic study of the wave
iompmduoadwhmthedxﬁﬁmtvwﬂswmlntmed_ He
then the

mpkxmwhrm—lnapcmo(mechmmlmlm
£0 a8 to separate it into 2 senes of ssmple waves, each of constant

wave-length end amphtude,
by blewing a mumber

and
of urgan prpes—each of which was deqgned to give a sound
comparakle m wave form with oxe of the senes of imple waves
deduced by the analyser—Bhller was abke to reproduce the
vowel sound as tmgnally intoned
By the kindness of Dr Miller I am ablt to show n Fag, 16
some typcal groups of vowel-sounding organ pipes made an
this way. Tha number of separate organ ppes [each giving
sohstantially a angle note] whach are reqmred to build tp the
eﬁectoriamghl:nvwelwmd mtonedmamglenoteuceﬂahly
e w] with th
—af reed and vocal cavity—by wiuch the sare elfect 15 produced
mn the homan voce,
Helmhnltz had y observed that a puann with the
loud dewn wauld sctually repeat many of the
which were sung to it—vanous strings resounding
to the varous muswal componsnts which together made ap
the 1ntoned vowel Mﬂlersmupsufomnpupumthusbe
compared, 1p each mse, with ths Eups pmno
strings which were set 1n sympathatic wibratlon in Helmholtz's
its

expenumients

Miller's work confirmed Helmholts's views that some of
the vowels are due to doubls resopance, and that others, 1e.
» (not}, o (al.IJ o {no} 1 (who] n (put] are due to sngle

1 1n some owes
bysmgle andmuthmby dnlub.lg munmr.e
€ Stumpf' studied the characteristic resmances of the
vowals, and of the conhimmmg consonanty [sch, =g, W, H, 1,
aflndm}byobsavmsthe zes of vowel or
d whemn of 5 certam mtch
(andwer} wEre cut off by a form of sound-filter. By varymg
the munical pitch at which the t-off operated, Stnmpi was
able to define the ranges of which were ch 18t
uf the various sounds The results ndicated that 4, 3, &, »,

" Ba! Ber, 1910, p. 351, Beindpe I cdmad, wic, vol xvo, p. 181, 1831
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and < each had two separate rescnance ranges—with evidence

of a thurd still lugher resomance range, except in the case of

& also that all the consonants named showed two of mote
s,

resofant compenents,

With thiz hnef and madequate desenption of some of the

landmarks of the past, we wll now proceed to zome
olmervations oo the vocal organs apd  ther

Fonctins i speech.



Caserex I

PRELIMINARY OBSERVATIONS AS TQO THE VOCAL
ORGANS, AND THEIR FUNCTION IN SPEECH

THE VoCAL ORGANS AND THEIR FUNCTION

Fom the purpose in hand it wll not be necessary to pIve more
than & rough cothoe of the venous ongans mvolved
i the ctwn of speech and song  The source of energy
19 the lunge {sse Fig 77) These arc a par of tightly packed

Fic 17,

masmes of minute alr vessels each surronnded by bloge vemsels,
which form the dense folage of an inverted

system of ir-ppes.  Altometively, if the reader prefers it,
the whole arrangement may be compared wath two clotted



1 THE VOCAL ORGANS

pszes of tubolar rooilets, wppwtmgthe!temu{aphm
baving a tubmlar trumk end roots, and minute bladder-like
oot-

Itn&:ﬁmmp!usimthemt-hheuﬂﬂnhrsmm
uf the lun| that 1t may be borme in mund that there is in
fact o hoﬁvw cavltypmwds! such as might be expected to
rgsiat 1 the production of so-called ** chest-notes *, of give

Thetwuseparatedmmoiwqeﬂs and the branchmg
ar tubet which them, are closely packed within the
flexible bony cage of thnm formed by the nbs; the size
lndnhapeo(thsugemb:wnhom ‘thheopemhm

of varous musclss eperating on the ribs. e floor of the

cage " 18 formed of a more or less honzontal lemble membrane
ﬁlledthedtaphmsm.whchmbebnlgadupwdwnsoas
to vary the efiective size of the cage fram below.

The lung tissue in attached to wells of its cage 30 that
any vamahon of the effsctive size of the thorax reacts
immedmtely on all the air cells  Contraction of the nbs, or
the ramng of the duaphragm, squeezes the am out of the cells
as water 18 squeezed out of 4 sponge; expanuon of the obe
or depresmon of the diaphragm extends the mass of cells and
thys creates a partial vacuum, whach draws wn fresh air through
the windpape

In pomnt of fact the actien 15 not entirely analogous to that
of a gponge, for the normal condition of 4 spemge 15 that of
enlargerent and we squetde b to extract its contents, whereas
the normal condibion of the longs 1 that of contraction, and
1t requires muscalar effort to sxpand and fill them

The relativaly lngh air pressare which 18 necessary for loud
vere production does require active muscular work  To that
case the aur is truly squeesed out of the lung cells by external
ptumm,umtunsqumed&mlo?mge. The langs thuz
actmecham:a]lyala(htmljpmr bellnwa,oiwluchthe
valutng and q" P lled with great
exactness,
prwld.lz‘f:]?' e hav:fm th pmssurath“ o:

e requinte su) air at the t an
at the right time mq Eﬁ{ud{ the w n?;rdsmdoc'the
mgansufammﬂaum They have e mort Testmance than
ordinary bellows wonld have if they were paciked full of damp
‘bath sponges.




THEIR FUNCTIONS IN SPEECH 3t

Indeed, fram an pooustiz point of view the human nngs
are an wlmost perfect apsother of sound and destroyer of
resongnee,  Ther branching tubes—becomung ever smaller
aod smaller till they tarnmate m @ multitude of infimtenmal
211 cells—act towards a sound wave ke a shebrng beach acty
Cver i stesan, whuch txpends s enengy n fortng e
ever-tnning stream, w & mn [
way up the beach. The energy of the wave 13 1n fact mostly
comverted imto heat Ty frichon agrinst the beach

1i ingtead of meeting u shebwng beach the wave had strock
against a vertical sea wall, mest of the enegy of the wave
wonld have been reflected  Sqruilarly, of the human longs were
1 cavity like the mnuth thers wau]d be ht\‘.le absorption of
sound, and Iy of energy
udthepcbduﬂlmo{manm

It 15 fortanate that there is no such effect as chest resonance,
for ft wemld of course vary in piteh for every degree of inflation
of the lunge, and would thos be a fztal bar to the unform
operaticn of the vocal cords  The lungs are acoustically neutral
and therefore allow freg actn to the voml cords

The bellow vertical stemt which grows out of the junction
of the two mun systems of long ™ rootlets ™ 18 the wandpape
grtr;:.gn mm-m abnntimchaimdnmel;rp;?:

m long, to the larynx or %
whmhmyhefeltuauhpudhmpmtheﬁontoithehwtr
part of the threat,

The wlnd.pIpe tube is ﬂm'ble. but 18 kept m shape and
g by 2 geneg of rings
ofmrlﬂa.ge wmr.hsumundnnd remifozce st—like the circum-
ferential wire renforcement of 4 garden hoee pipe. Tn thie
part of the human zir-supply system some resomance may
perhaps be st up—tha lungs behaving Lke the open end of
a tobe portially clossd at the larynx; but inawmuch s the
Jength and volume of the intenor of the pe ate practcally
constant (wilun about 5Ermt}1t iacertain that noapprecable

At cechang:uun htbeﬁnxllmdpipelbe

i t et Wil the Ul
benomum ly Jﬂatt,aned till the two flat mdes nltimately
meet—much as 1f the end of a rubber tobe were squeczed
between two fngers till the edges just touched. Themeehrﬁ
edges are thickened, and with a com system
tooscles, so that they form, in effect, a paur of mobuls bpy—
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ot mnlike the lips of the human mouth bot of mther lasx than
half the sizs, and lymg honzontally, fore and aft, acress the
top u{hthe wxdp&pe ins;eadof I;ndvemca]ly
ah in the case of our own . Thew larynges| constrbate
th; 8, rg, and - hz?fﬂ ln:: Doctor
igs, 18, TG, 20 TEprEsen| tal
G‘O;pl;nr urs%ell Othmwmty, Ireh;umanvgza]m
w action, In Fig 16, the “"hps ™ mre drawn apart as o
breathing ; in Fig. 19 theymprused ‘together 50 as to mbmte
{lke the lips of 2 bogler) when ir from the lungs i forced
between them ; in Fig. a0 the hps are shown m the act of
vibrating at the moment of their furthest stparation  The
porbons nearest to the front of tha throat are shown towards
the top of the figures,

It will be understood from the chart ot p. 25 thetm the vanous
buman vowes these wibrations actnally very fram about 4a
ﬁmﬂ. (for & very deep taliung woice) up to about 1,150

B sopranc * top note V.

The vocal cards mnc];pable of 2 vanety of movements and

vartaiions of mze, shape and Aeubohty, In breathing they are

wide a) , a8 already mentioned in relation to Fig 18,
In speech and song they are brought so near together that
they appear t& témeh ; their lemgth and thickness also can be
vaned. The functien of the vocal cords m spesch is to act as
a dounble reed hke the well-knowm dooble reed of an ohos,
ar like the two Lips of a cormet player, to produce a mmecal
ngte of the required ptch,

It ench of the cases mentioned—the voice, the ohot, or the
cornet—the performer supplies auwr at a pressure saficient
tucauseamlllmmniairboimmmybelwt:nﬂm

contacting (or zearly contacting) surfaces of the two
I.lpsm'rteds. n this way a vibratioz of the reeds 15 set up—
by the prusage of air between them—which results in the ar
stream being, as 1t were, chopped up into & succession of air
pulses  If the resd-surfaces are drawn apart, as w Fig 16,
the air which passes between them i& not set into pulsation,
but passs through as a more or less tarbulent siream.

To the case of the vocal cords, or the lips of a cornet player,
the mugical pltch of the nots prodnced by the reed-action
depends en the length, thi and (or ¥

her) of the two el of the " reed "', The loudness
dlhemudepmdammwpmththnpmvm
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Fa ¥ VOCAL CORDA AT THE MOMENT OF TFIEIR PURTHEST
SEFARATION WHILE IN THE ACT OF YIARATING

Plete by O & Omur Rt
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that the museular strength of the vocal cords or lips must be
such as to remst the lung pressure, so that there may be a
mummunm leekage of aw throwgh the reeds befween the

pulses.
Dr Ruasell {to whom [ am indebted for pemmswn to publish
Mphntogmphsnftbevumlmdsinm}hu thserved
d actual phs that in sinoing a
sun?octdnﬂ;li?twwelmason&esamelamuulmte
{as, for example, 1n ** intoning ") the laryngeal cavity actually
" at each change of vowel

sound.

These obsenrahmssuggm. that the ntener laryngeal cavity
prepares for the production of each vewel by agmmung soch
a vanation of {orm, 10 conjunction with the wvocal cords,
as wall result n pmduung not only the note to be mtoll!d
but ales a particolar selectron of overtohes ¢r  patimls *’.
Probably, the avertones produced are those which are suitable
{or setting np rewonance i the eavines which are synultanecushy
formed 1 the mouth and throat—namely, by the poations
of the tongue, Lips, seft palate and epiglottiz—when thess are
a4t 50 a5 to form the required vowel ¢

On thewr upper side, the vecal cords form-—when drawn
boguthrer—the floor of a shallow cavity, of which the two

udes (parallel with the voml cords) are n-tumsd & as to
form mobile Saps. These flaps are called the [alse vocal
omds, or ventrcwlar bands, to wlech reference bas already

Thmr fumnection was, until quite recently, not fully understood;
they appesred to act purﬂy a9 & protection and as an mrhight
cover for the vocal cords  Experiments with models indicate
that they alse, by therr vanatwon of attitude, produce a small
cavity, of vard resonance, mmmediately ‘ahgve the vocal
cords, Such a cavity, co-operating with the fixed cavity of the
windpipe, lsmts the iwtwn of the vocal cords m securing
the of the mir which pazses
through. them, and.mpnrtum]ar produces the conditions

‘LPH!uhnln.ném hay shrwn tht o whispenog the
VETI 0wt -sounds, the iz ol epmngnmub,tmﬂnm‘nmq
tarecdly wlhthlf.reqml:y the Jower vowel resoaance—the opemng Img
lurger ot the vowrels ol kugh resosance. 1t w as 1l the glottal epcrtoTe todk.
Mmlhemm‘u(ﬂuhnkmmﬂrdubnuﬂu the troabiz
of mglung a tightsr closurs of the ceotral enfles ko p quwlmru-

), mod 1G0T,
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of fm iple, 4 wh 1 b,

whach
i, or k, i'romawlnapendb d, orgt

Diréct observations made in 1927 by Dr. Russell
laryngesl by which the artion ef the false
cords be cbserved dunng the articulation of the #,
and #, 4, ¢ saunds the of my
experuments with models.

One other recently observed fanction of the false
cords may ke d here In ber, 1028, 5ir James
Dnndas-Grant and T examined Mr Strath Mackay, who has the
peculiar accomplishment of bewng able to =g two notes at
once  The hugher notes {tenor regster] arerroducedbythe
vocal cords ; the lower notes, which normally vary with the
upper notes 5o as to mantan o gonstant musuml mterval of
7 semitanes {an octave and a fifth), appeared, from 5o James
D t's observatons, to be mado by the bnnging
together of the falss vocal cords, 80 that they vibrated hike true
vocal cords.

The observations weee confirmed by a similar examnation
of my own throat while imtating (50 far as possible)
Mr Mackay's double notes. Sw James was able to see the
ventneular bands defimitely in vibration while a very low note
was being produced It seems clear that 1o certain types of
shouting—sa as to produce a raucous sound—the iale vocal
cords are brought togrther so as to wbmate on thewr own
accoant.

The normal pitch of the human vowce, 1e the average
rate of the pulsations produced by the action of the vocal
tords, depends as we have savd on the length and thickness
of the cords or Iips thematlves. The vocal cords of men are
about § imeh lapg, as compared with § inch 1n the case of women.

At puberty, a bay's vocal cords suddenly increase to ngbhl:

th a 1l
mrrmalpnf.halthe\-mou Thnsadgnrlsmmmmﬂybyabout
ooe-third, and the consequent change n the veuce 18 much less

The " cracking ™ of a boy's vowce 19 presumably due to the
unsaccessful attempt to produce the menga of laryngeal notes,
to which he was previously accustomed, by means of a teed,
the length of whith has suddenly been increassd wnthout
the gwoer's knowledge |

a%

i,

w

E

and Artidoal Drodection of t fo-called) Yorowd and
Ulwulned Crumuu." SR A H Pagel, Proo. B 5.4, vol @y, 1027, p 08



THEIR FUNCTIONS IN SPEECH 15

Immediately above the laryox is the cavity called the
pharynx. (See Fig. 21) The passags of ths cevity can be
obstructed by the minature tongue o flap, kpown ay the
epiglotiis, which can either lie flat the back of the tongue,
or be beint backoward 50 as, more or to close the pharyogeal
passige—as has beemt shown by D, Russell to be the case tn
the production of certun vowel sounds

~Nesal Couby
Hord Polghe

Sokt
.Uvul_.:r
....... e
nﬂr’m‘ il -Epiglefin

--False vocal Chords
-Nocol Chord=

- Wind Pip
Fis, 11

From the pharynx the out-Aewing or pulsating air can take
one or both of two courses. It may pess across the epeglottis,
then ever the upper surface of the toogme, and out at the hps.
Or, it may pass upwards from the , belund the soft
palate into the nasal cavity {above the axdpa!ate}anduut
at the nostrils, Or it may take both courges smultaneously.

If the soft pa]nleisprmedbmh—nsmdlﬂtedmpbin
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cutline—ihe passage way leading to the nasal cavity 1o cut of
artron, and all the ont-Bowing air passes through the month.

In speakmg or singing it is eagy to tell with certmnty
whether the passage behind the soft palate is open or closed—

. by applymg a Tubber tobe or stethoscope to exther
nostril, and hstemnyg at the other epd,  There is a sudden rush
of sound, heard whenever the soft palate 13 moved forward
saastnu%enmlnmgetumm:auty, which 18 quite
unmwtakabl

The it a musenlar ergan, constant s velume, but
Tughty and very rapidly variable in form It can take & great
vanety of different pomtiens wside the mouth, so as eather to
aiter the shape of the cavity as a whole or close 1t altogethar
1 different potitions,

Beyond, and partilly surrcunding the toogue, are the
teeth, which co-operzte with the tongue wm the productum
of certain consonants

Fllll].lyc%?e the lips by which the opemung to ar of the mouth
cawvity can be vaned—frera A15E P 10 a0
of ab{ut half the bore of thm the moulgh at 1tsommdest
pact. The Lps may also function—to a lesser extent—so a5
to vary the m:e of the mouth uﬂtyc:]sma wm}wlth—mmely,

as il are to cav or
:etract;fto md:{e it l{'z:y“ﬁy also im'm, as we shall see
later, eavitics af ther own, for the pigduction of certam
consonants.

Tyres or Sogwp PRODUCED

Hawving thug brefly surveyed the vocal ergans we will now
make a sinilar exaranatiom of the vinous types of smnd
which they produce, with a view to identifming the organs
which prodoca them, end %o layung the ground for more
detaled obssrvatons.

Speec‘h sounds are general.'ly classiﬁed lmde.r the vamous
[ vowels |

The oomonants are subdivided into vmoed—-—those which
are normelly produced with the of a laryogeal
bum-and unvesced thesa which are mormally mzrely
breathed or wluspered. Tllus. in the Enghsh language, v, 1
{4 ag 10 that), & and g =k 9z m pleagnre) are vouwed smmds,
while r, #{#k as in thn), l,and[[skuinshm]mmmmd

+
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The are furth bdivided Jing to the
pmhmmthnmenlhmwhﬁchthzymfoﬂned mdthutypz
of whuch p them,

ing

Butthmghsomeoonmanmmvmedandmennwmd

in ordmary spesch, all conzopants, as well as all vowels, can
berlearlyandmagnrmbl artitulated m o whisper  In that
case the vecal cords are separated so that the cavities of the
throat, mouth and nose are supphed ouly with torbulent
instead of wnth | arr. I speech afl
comsonants are ' wnverced ¢,

It may be sard that Englh and mest of the Eurapean and
Indun are based on whispered speech, and that
phonstion—1 ¢ the nse of the vocal cordy lor produang a

vibration of the air o as to calse o bumming
seand durnng the arbiculation of the vowels or ™ vowed ™
tonbonahts 36 ofly af aumbaty donice From thes pont
of view the vocal cords are not really an organ of spesch—
their function s to give ndiexden, meiosdy, and emotional

qhua.lltyto specch and song, and to increase {as we shall see)
e audible range at which the voiced spunds can be beard,
The effect of 1100, In acCting as a carner-wave for the

whispered scunds, was tlusirated by a zemes of ample
expenments which I carmed out at my home o Somepset
1 December, 15923, with the ad of my daughter Sylvia

ot o the ke nd Whpared. s ond w4 T £odd, gt

in and wl ., ag as T o , wight

:I.lpg':mt Eng?:l-'l vowel sounds, n succession My dau;hmts:;.
with a s:;p:gu{pegs marked m tumn the forthest posibon
at which of the vowel sonnds was just recognuzable —the
position at which each peg was mserted being the average
of a tmmber of trizis of that partrcolar sound

‘The process vas then repeated, with thas difference, that the
varjous vewel sounds were now spoken (phenated) 1z 2 loud
tone of veoce—but not shouted. The mpxmum ringe at
which the woiced wewel sounds could be recogmzed was
aumlarly marked.

The distences from the sonros of sound to the varions
pegsmthenpaceﬂmdmrded a5 10 the following table,

e yard t‘ dly 3075 feet).

a
nllght nmh-wulerlymnd,thzdlreohnndspeechbmng
, the ground being fat grasaland.
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Verwel Seund. Fange.

Tl | wienta, | ooy, | g | B enaiae
L] who ab 363 T4 times
v ek | 35 |4 | oo
v a3 I om
" know 57 gt 7 .

] calm 960 + 4+,
o hay L oo M.
i eat 4D 2 "
) hat 118 gho + a4+

It wiill be seen that the effect of phonation was to mereass
the range from B to 1g times.  So gregt an wncrease had not
been expected, and, as will be seen from the table, the exact
ranps of the vowced & (calm) and m (hat) could not be pbtamed—
for at a distance of 9o yards my danghter had reached the
Talway {(mth woods d] which forms the boundary of
the park in that direction ! Incidentally, 1t was noticed that,
even at 960 yards, my daughter and I could speak to onam
ancther so as to be understood, thoogh it 18 qurte clear that
none of the unvoiced sounds of spesch conld have bees andible
at that distance.

The other almost equally important funchom of the vncal

eardy 19 a3 we have suid to give mi melody and
qua.llly +o hatnan speech.
n whispered speech we have the effects of 3 more or lapy

tlu'bulem Bir stream thr: the woeal cavities The
eifects pasm.:‘ge e and mvanable for the
smemmﬂamry setting of the shapa, maee of ohstrnction of the
uthlcs. There is no pusmbmry of varying the toge of
specch—at be mflected—its  emobienal
quakl;t;y cannot be;a&'ledt;hongh 1t may beofsmded :;th more
or leas em; varying speed of articalation
It may pumted out that the on of a turbulent
air stream, cigmble of cautng audible soomd in fis passage
through the vocal cavities, 18 Dot 4 necessary consequence
of the ait dow, tut depends on the form of the jet-like onficc
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throogh wiuch 1t passes wio the throat and mooth  Thus,
it {a possible 50 to adjust (tneonsaouely) the openng of the
vocal eords andd surrounding peris of the pharynx that a lung-
full of aur may be rapudly exhaled, while the tongue and Lips
are moved asif articalating, without any audible sound resulting

Thus, m 2 series of expenments, 1t was fonnd posable to
exhale, during articulabion, at three tumes the rate of that
normally used m speech without producing any audible
whispered spaech sounde.

In vmced]:!peech a new Wth L3 added, :namely, that of

I note

bythevm.lwrds The pitch of the hummed noteca.nthen

be vaned at will, without I¥ varying the p
sound whach accompames 1t
In this way we obtan two new mifts—the @it of Vocal
. whch 1] h and

VARELY to 4 . and the pit of 3

Weyhavemasseﬂed that fg}::e larynso?tsls not {at least i omr
lengmage) an essential grgan of speech , but i order to be sure
on this paint, and to justdy the assumphion which has been
gemeraily (but not wmversally] made that the vowel sounds
are eesemtially due to resonance m the vocal cawvities, 1t was
thought advisable to make a SXPETTMENt

This consisted m blmﬂﬁ#m llows inte the
mauth while shapung it 2 {or the pronuncation of the suceesron
of vowels & (calm), a1 t'h:ﬁr} 1 {eat), o (a!l). end w twho) It
was found that not only all thege vowels but alse the remainng
vowels and all the tonsonants, r_"xl::pt the nasnlsm o, andy (48}
conld be as d sounds by
blourmg air mto or better still across the open mouth, while

the larynx remamed moperative and the breath was ™ held ™
30 that no air passed inte the mouth from the windpipe.

It wag plan, therefore, that all these soands, when =] .
are emply prodoced n the manth and throat  Exactly
how they are produced, and what 1 the essential difierence
between the vamous speech sounds, were guestions to whch,
as yet, no clear answer had been or could be given, There was
enidently room for an wtensive mvesh@ation of the acoustic
nature of the speech sounds, and as all the eseentials of these
sounds were found m whispered {mmvoiced) speech, 1t was
generally obviouns that the investigation should, i the first

be i to the jcad sounds.
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OBSERVATIONS ON THE VOWEL RESONANCES

My pearsooal interest in vowel sounds dates from about the
year 1887 when, as an undergraduate at Magdalen College,
Oxford, I first noticed the almest startling effect of the ch

when 3 of wowels 15 m on
the same note

The Chaplun at Magdalen in those days was the Rev.
Horace Evelyn Clayton, MLA., his vaice was melodious and
resanant, gnd when he ;tangd the services m Chapel tha
harmonics of the note on which he was imtoming vaned with
each change of vowel and perforzeed buglecalls of an almogt
mulitant chameter.

These changmg harronws were so lond and clear thai it
was only by & conscicns effort that one could hear the fixed
fundamental note frorn winch they all sprang

These observations were not followed up at the nme, and it
wasonly " xgls that as Secretaryochecunn II (Submanne

am E 1 rd ol I I had
mmntomhefuﬂheruseofmemvthoduiamlwng
sounds by war.

Dunng ths period a few observabong were camed out on
the resetiences of my own voes; but the times wers net
{avgurable for such peaceful mvestigations  They were, more-
over, found to be difficult and to require cotplete fremlom from
duturbanmmdahlshdegreeoicomenmtlonunth:partd

the observer; i1t was necessary therefore to await a more

Even m%mnbarnf!gﬂ! the oczamon offersd
itoelf. Bemgalunemlmdon,_r.onﬂnedtubedmtha:hsht

Ligten to the whispered resonances of my own vouce, as [ had
begun to do dunng the war.

The work tequited no a; ces bt pencil amd paper,
for though I have not got faculty of recognizing instine-
tively the " gbashite piteh " of any musical sound, I can always
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identify any note—wathin less than 5 wemitone—by mentally
ing it with a fixed note which I literally carry in my

This head-note is a #g”" of about 812 vibrations per second—
mﬁgz;—mchlhwunbappmsmy

choll just above elther ear.  Another
dependent headnote, b 566~—3 mutlm
higher

apparently are¢ due te whbratons of porticns me =

of the skull, constitute two natoral taring forks, of mngly
mvanazhble prich, which I have used as my standard throughoul
these investgations

Tee Usvoicep VowsL Sovwos

At first the observations were dmlmll.—malnl o
to the fact that, to g hevu? of the Brpered
vowel sounds, it was necessa ta hear these scunds not as
vowels but as new muscal effects beard for the first tme!
The very fact of thew famubenty as speech sounds made them
alrapst impossible at first to analyss as mugcal gounds. Vanous
expecients were tred such as puthng one's head under ihe
bedclothes, and stoppmg the ears so as to hear only internal
sounds , wdeed, I histened so hard to the sounds 1o my mouth
that the strem produced a fethng of mckness Graduslly the
perception grew, and as each vowel sound was winspered in
tarmn, the combination was recogmzed of two faint but definitely
tonmcal notes—a different of notes {ov each vowel sound.
The smilar observations of Grabam Bell and Dr K. J. Lloyd
were then uokmown to me

Hawing made a note of the resonances of the wiuspered
and of some voaced vowels, I sent 1t to my friend Sic Wilbam
Bragg, i case it xught be of scientific interest  Fir William
;irykmdlyfmwardeﬁ " toll;miessw Damel ]ones.oftbe

gretic Department at niver College,
who then told me that thelowwrew;yanoes oftllewwelsl
fealm), l {not), o (all), eu (no), v {wha), and v {put) were not

It wus largely owing to his

memtha.tlwnsled to make a more sencus study of the
=ubject.

Latweatary, Haw Youk, i 187, i rpeadac
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The pext step was to classify the resonances heard and to
ste ta what extent they were bable to vary at different trinds.

The 14 vewel sounds of hsh—sxo?kmbymysdlin
* Soothern English ** or * Fu " pronunciation—
were then arranged in order so that their npper and lower
resomances when charted on a scake of musical semutooes
gave, as far as possible, twe cONtIRUOUS Series.

The results are shown 1n the accompanywng chart :—

E i

4

A

Iy
]
]

CLLLOL
R2iy

>
i

i

A

Lu
2

o
£

1 T
IR AT
Fig. 2.

The vectical scale on the laft-hand side of the chart represents
a chromabe seale {Le a scale of equal semutones)
over three octaves. The two thickened vertical ines, one above
the nther, which are drawn respectively over each of the

z
El
E.
[Ty

i
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vowel symbals L (eat), 1(it}, u(hay] etc , Tepresent the muzical
range over which the npper and lowuresmnouuithatvml
were chserved to vary at difiersnt trals. It will be seen that
these vinations cover a tange of from j to % serutones
dhiferent cascs.

It cheuld perbaps be panted out that, at the time when
these obasrvations were first made, I knew very litte of the
early lnstory of the smbject, which has been set out mw a
previous chapter

Probably it 1= well that at the outset no attempt was made
to master the subyect, for 1f 1t bad been, I should almest
certaindy have given up all hope of beng able to carry it any
forther I Too much knowledge may sometimes alss be a
dangercus thing

Dunng the next three months the vestigation of the
vawel resqmances of my own vows contiued * [t appeared
that it was possible to prod iy twa
series of motes due te ressmance wn the vocal cavities and
that these senes were practically independent of one another
One senes had a tange fom sbout §d* 608 ta ™ 2579,
the other had a range of §d' 304 to §a*" g1z *

e

Fig B8,

The npper eres was much more easly heard than the
lewer series—the upper notes bang not unlike saftly whastled
or rather half-whiziled notes oot quite made to *"

It was found that these notes could be made (all emept the

¥ Bee the anthor's Fowal Thooetic
u"“?lq‘jm- 24th l[llth. (k-]
of npper and lower mmith shovn 1 Fig 14 oo

Tescrantes
Lo a5, are mﬂm oy 4 er 5 semitooes, to meclade results cbtaed with
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notes of the senes) with the mouth in zny attitode
npmmnmlyc]nsed The Jower niotes comld coly
bypartmﬂyclom:gthel;gl Themp;tchotthe
luced appeared to depend mamly on extent to
emmmdupurdmlndform:ﬂorback

A
it
gé
E’

s
fery
£

£t
2
-8

Themethnddtumrgtheluwmuofnoteswaslﬁseasy
to {ollow, but was suppesed to depend, m part, oo mevements
of the back of the tongue; it evidently depended, to some
extent also, oo the wze of the opeuog m by the Lipa or

Vancus devices were tned for making the two senss of
resonances aadible, such as tapping the front of the upper
fﬂ:;:“teetl;:;th metobru‘tﬁ end of a pencil, Ltlirawmg the breath
1] m out-=—| & 1| BETIES, AT or ta|
the nge of the threat to emphasze the ]mrmsenmr releasmgppmg
the breath suddenly by a glottel “ click . ©

it was found that beth resonances could be made quite
endible by the mumchsll tnck of cappmg the hapds
imnmediately 1n front of the mouth—se as to drive sharp pufic
of;l';e"ll:te:t“ ane&:i ;(“d?ﬁlé'st_hls ppeared to be to held,

m aj ] , say,
the left hand—with thumb and first finger sdely extmdgd
and up—firmly agamst the chin, with the fmgars pomting

1eft, 2o that the adge of the palm, near the root of the
thmnb, formed, as it wrre, a tontinnabom of the under hp,
The palin of this hand was then genily but frmly clapped with
the tour fingers af the nght hand, these fingers being held rlose
together and an line with the fingers of the Jeft hand  The effeet
of this manceuvre was to dnve a sharp et of ar from betwesn
the palm of the Jeit hand and the Engers of the right hand,
wito the mouth at each clap.

It the tongne was held op against the moof of the mouth
{as ot about to release the conzonant K), 2 single note was
pooduced, which vaned in pitch according as the tongue was
moved [orwards, to rase the piteh, or backwards to lewer 1t.
A scale of about two cctaves could be thus produced.

' The method ol 1dank: voral sow0OLNCe by percasion of ' Adam's
e P e, o )
ar Jel

mmwelmn(mmmthu-od
1t the mumth wemn vl by O Atmalam e 1916, Z,5, fur Paychol., vl)lqh\v
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I{ the tonguie was held in for making a wmeed sound,
the fwo resonances of the wowel were heard together.
Rescunnces of * 448 vibmatms per second 1 and over were fant,
but ptill audible—the remainder of the wowel rescnances
could be made guite loud if the clappng was dona correctly.
It was dmscovered that, with a litfle practice, the twe resonant
scales could be mdependently controlled, quite apart from
their vowel assocation, In this way it was possible, for
example, to keep one note of either series constant, while the
othtr tenes was made to txecute a scale, or even to make
Both senes perform scales mn * contrary motion "—the one
senes playwg up whide the other played down

The two zemes may be made to converge {owards a note
between 24 (ff, treble clel} and 812 [g¥, treble clef) but I
cannot be certan whether they actnally come wmto unmson
{as I have stated 1 1g22) * or whether the sound produced
at this resonant pitch, really consists of e sungle note of which
no overione was audible. The nearest afproach of the
resanances which [ have been able defimtely to detsct was
#12 for the lower resonance, and gr2 (two scrikemes higher)
for the upper. This produced a vowel rather bke o (not}—
the mouth being then very nearly a plam tube, with the tongue
flattened at the root as much as posable A discussion on this
pomt will be found in Appendix No 1

now to the wowrel resopances themmsclves, 1t wall
besee.nfromthechart that many of the vowels in my own
speech have ewther an upper or a lower resomance ange m
commen  But mn that cass ther other resonanses are always
well separated  For example, the vowels # (earth), o (a5
Sola, or the King) and & (up) all have an wpper resonance
between 1366 and 18525 or a semitons higher  Thus, 1534
would be a good average value for all three wowels But thew
Iower are quite difl and form, as the chart
shows, an ascending senes, with steps of four or five semitones
between w and o between 9 and 4 respectrvely,

In the lower semes, 1 {1t} and o [put) have identiral resonance
TRLEER ; Mtihmupp&rmanmmabautﬁﬂemmtom
:ﬁaﬂ. In fact, the paur of resonances for each vowel 1y quite

aractenstiz, and efablas its profuncation to ba wdentified
amd recorded.  Speech—=o far a& vowel sounds are concerned—

tarmaticna] Phonate Anwociation, 1522,
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could therefore be scored Like mush;, theouﬂydﬁlwltybung
hﬁndnrﬁar.eshmdanﬂnnderthem—part
For r.mght by
addruzdtoTonceJll thum-ig:mlducmm(mtheyear
T643) of the weght and p
whippersd i my cwn smnuncmlm comlsls entlrely af vmvni
sounds, countmg  an

=R

=

. N T —F BT
m ﬁ‘ Fic 2§
Themommmoitheuhavebmmnmﬂed,mdmhae

1T bed 1 mmsieal capable of verifica-
ton, of the eisenually musmalnatumewna{whnperedspeech

__! The funt, high rewnances, which wmalta begrd e ooy of the wiospered
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We now coma to the queshon of the voiced vowel sounds—
m which ihe resonances of the wvocal cavities are energired
by a laryngeal hum.

The vaiced sounds, pmducndbythcwbratmo{thevmal
cords, are quie § ‘, o hali-whistled
mnndsduemnmaneesmthemca]cawty T can be
conclunvely demenstrated by the deviee of whigtlmg and
bummung ut the seme tmue, The prich of o whistled note
depends on the resonance of the cawvity made between the
hhgﬁoiht;m twgne‘huld the h'p:d; mtheﬁsma!ler this cavity ]L'he

note . the 3 15 kept more of less
congtant  With p‘mo‘pfnr:tnlgs qurte pox'ble]:ipwhuﬂe a sals
up and hum o scale down at the same bme, or to hom and
whustle two parts m harmony —or t

If the senes of vowe] already recorded
with those found by previous observers, vanous differences
will be found  An mvestigetion of some of these may be of
interest

In Ellis" translation of Helmheliz' book ® he gives s table of
examples, The earber observers only noticed 2 wngle resonance
for each vowel. Even Helmholtz found no second ' proper
tone " for the vowels v, 2 {more} 13 (mt), i tup}, and a (ealm)
Nather did Dr Aidkewn,' whose ™ Resonator " chows
£mgle resonances for the vowels fremato s, nm'd.ldD . Muller,®
who by purely mstromental apelyms arrives at the same
conclusions. The question of amgle or dontle resonances will
be dealt wath in Chapter V.

Om the gther hand, Grabam Bell beheved that all the pewels
were ch d by double and Llowd, as we
bave seen, actually recorded them, for neacly all the vowels
maentoned by hun,

There are three reasons whach, taken together, are probably
sofficient to account for the d.lscrepanm noted by Ele m
the vowel obgervers, In
the first place those who were vestigating (as they thought]
angle rescnances miay have aciually heard edher of the

* At the Tomoto meeting of the Brbak Assocuntica, Auguat, 158, m
dnughm— uow M Chancellor, whe cunsted me, jmued i s goartette for
bro  performars mmummmmpmm bummed thr Leaor, I
whslled the alto pod ummed the bam,
. The Ve qA:I-m-dmfa sooed Imag by W A hahn.ﬂn.
* The andx{adnn.

Sovemer of Mwaieal Seewcds, New York
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tx which were reall t. In the second
wmmmbchdmymvadpmu uwhnwmm
fixed note.  The actual pitch for each resonance may, and does,
vary by seversl semutones at dufferent trals or whem the vowel
B wieed in dufferent words, or with different degrees of month
opening, Luﬂythmlsmmupel:tedd;ﬁwltym)denhfymg
by ear the actual octave 1o wheh & whistled o hall-whistled
note should be placed i relation te notes produced by the
\ﬂbnlmnﬂ_hevoea]mrd.s.
that a whistled mote is an octave

luwer than it really 1. Thus Helmholtz's mngle Tesonance
for u (r73) 1 ewsdently wnitten an octave too low and shonld
be 173 x 2 =346, which compares well with the lower
resonance at 36z 1w my own vesce In the same way
Dr Aon's transcnpiion of the upper Tesonances must [(as
alteady mentionad} be transposed an octave higher, themgh
the lower resonances which he records are correct

The reason for the duficulty of identifyang the octave of
whietled notes amses, I umagme, from the {act that they
zre made by two diff organs of Tanges
of patch and that, m many cases at least, the chserver cannot
actually produce the same note by both metheds. In my own
case 1t 13 only by smgmg 2 hgh falsette, that I can reach up
to the lower notes of my whustlmg range *—the two seanes
overlapping between about ¢ %7z and #g™ 81z, Thus, by
comparmg = low whistled note and a hugh (falsettn) vouwred
note, the absolute pitch of the whistled note can be made
certain.  Observers who exther cannot smgwh:ghwwhuﬂe
salmvmustﬁndusenuusdaﬁcnltymmipanng

tnneissupenddedbothebnlﬂwimd a mere complex
effect iz prodnced.

The resouances of the cavity as o whole are arcused not
intermittent disturbances due to the turbulent flow of air

1 Sgg Fig, I st p, 5.
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through the cavity, bot by a jon of sharp

wnpulses. These imy pnlaasumdmanotherll lnbepe:
sacond whith may or may not bear 2 pumerical relation to
the nattiral rates of wibration of the air within the eavity.

There hag been great controversy in the past as to this
relation, bt for the purpose we have in hand it 1= nat necessary
to enter inte It now. We ate concemnsd rather with what
actually happens i the human mouth when a wowel 16 volced
The expenment was tned of smgng & chromatic scle to
various vowel sounds in turn, and bstemng to the vowel
resonances which resulted ax the larynx note was progressrvely
ratsed it pitchr. The result was unexpected  In the case of
vowels with a high pitched npper resonence like 1 as 10 eat
{ng&]w the Fremch vowel 1 as i fu (2084) the same ugh

ched resonance could be heard throughout, while the lacynx
nme was progressively ramed by senutones through the octave
from $G (102) to $8 (204) Slrmlurly, 1n the case of the vowel
v {earth), with resanances g™ 1534 135" 406, both msonanccs
1c scale. In thas
case the lower TeSONARGES Were heard by Biwcking the throat—
between the ear and the larynx—while nomng the soocessTve
notes of the chromatic scale,

When, however, the same expermment was tried with vowels
of a lower upper-resonance, a different result was fopnd. For
example, m the case of the vowel o, as 10 calm, wilh resunances
124y and yz4 the npper resonance was fmod to vary at each
semitone Nse of the larymx note, thongh the lower Tescomance

d to remain The upper abserved
ware as follows :—
Vowel Sound, Lanynx Note. Uppar Rascnansa
nas ln ealm #G Toz a™ 1149
A 708 Sﬁ"’ 1217
$A 114 " r1g0
flower resonance B 121 " I2I7
" F2a) © 128 a4 114g
£ 135 e
4 144 4™ 1140
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It wrlll be seen that the upper resoopnct aiternated betwean
4*" and $4'" ax the larynx note went up the chrematac scale.
In the case of the vowet wv, as iz the Srst part of the
diphthong an the wand ~* oo, the mmlts were ax follows :—

Vowel Soand. | Larynx Wote | Upper Besomanen. Harmome
Relatirm,
s an m No 3G 102 $F 724 Fth
A 1aB £ 76y 7th
A 174 #g" B1z #th
B 121 # 724 + 2’ g1z 6th + 0O
{lower c 128 ,  6th
TESORATICE i 135 f* &bz ora” 361. sthor O
#&" 406) #g 44 Sﬁ_:‘g-t 1 terilal :
152 17 I 2
eThr | :; 861} l
fryn | F B3
# 18r | #i7p2q 4th
g 182 £ 707 4th
¥ 28
In this case, therefi the upper vened from

I’ 683 to fa" g1z, ie over a range of s semitones—
cormespotidmg exactly with the range of vanatwm already
nbserved for the (whispered) upper rescnance of the vowel in
question It also appears that, of the 14 apper resonances
heard, 10 were actnal harmomes of the laryme tone, 10 their
frequency of wvibration was a pumencal mulbple of that of
the laryny mote.?

In two of the remaining cases the relation, themgh not
harmonic, was musicall: nslmleonz,wnelymmtﬁvul
of 2 octaves and a ; in the lagt remanung cases there
was apparently no sunp}e relation between the larynx note

resmance

and the u
hﬁumo[o‘b&xﬂhmﬂmﬂlﬂ.hmﬂmﬁm
thumnnectmn It was seen that, in the case of vowels of

el wmmerian """“.2‘1. o ety or g P 1 WSS
o 13 Wl

the bt the notes = oot t.mly byrmeme,  For th

uppar mltiplasaf the
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high resonant p\itr.h {2258, 2048, and 1534) thas ptch remained
eonstant while the larynx note was rawad, by steps of o semi-
tone at & time, frem 194 to agy.

Theupenmmtmmadctommlarthlsowﬁitwn
lasted, snd at what stage-—n the muomeal relation of laryux
note to upper the upper began to vary
with the nse of the larynx note.

A vowsl with resonsnees 1366 and 406, which would he
described phonetically as a ** slightly advanced o “—was sung
on & chromatre scals from FC 68 to §d’ Jo4—1 e through e
range of two octaves and two semitones It was found that
from JC 68 to #ie” 271 the upper resonance remawned congtant
at 1366, but that, at the next nse of the larynx patch (to @
2F7), the upper resonance rose (o #i™* 1448, and to g™ 1534
at the succeedmg larynx note ($d° 304). 7 this case tharefort
theuppermnmewucamtantm thclarynxnmchad

within z octaves and 4 sermitones, after which
the upper Tesonance becarme vanable. Similarly, in the casc
of a vowel of resomances 1mandjua£av:ry[mrd vanety
ol u) sung from $G 51 to e 16T, TESONANCE WiS
constant op to 2 larynx note of §{; T02—the mr.mal between
larynx nolte and umnhmomme bewng then 3 cctaves ard
4 sermitonies—after the upper rescnknce became vamable.
1t thus appears that, previded the larynx note and the upprer
resonance are suficently far apart, eg ot less than 23
octaves, the upper rescmance 19 constant, while at a lesser
interval it becomes varnable, This may be because the
harmomes of the larynx note—from the 7th upwrards—i
[2a 1 well known) a cantinnong scals. Thas takung € (64} ag
the fumd 1 note, the b for y form

the series —

' jeialalalelz|Blo gfn 2y
CTlel|glel=]g[oF[e{d]e]sf] g
=

= Fo—

At an interval epproaching 3 octaves, thersfors, there will
ﬂway!benommmthnmmmﬂ\mshortranﬂbowm
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the upper may i: when the interval
hlﬁqtbehummlmmmur.hm!wﬂdyspued.andtbe
upper resonance has to go honting for the nearest barmonss
1o which to adapt itself.
Itmuldmthatmwmm:tfﬂsllboseﬂm’mm
queat, and the u; then L of
th:harmnmos the laryox note. Wesha.llmerttethn
matter m jon with the q of voice
in Chapter X.
To confirm the view that vowel character i entirely a
&usﬂmdfﬂleprtcho{mamofﬂmvmalcawty
¢ experiment was tried of altering the resotiances by adding
artficially to the capacity of thzca\nt{‘m
t 70 mrn

For thyy parpese 2 hollow resonator al L{lsnyz!
nches) long was modalled in plashrne? with a monf

27 mm. {about 1 inch} in diameter, shnpudmﬁtugamstthe
vperator's mouth, with a smaller lataral ortfion 7 mam,
l}:mh}mdmmetwfmthzmpeulthem The patural
patch of this resonater, with both its onfices open was £
Ioz4. When this extza “ capacity ™ was added dunng the
breathing or vowing of varlous vowels the followng effects
wmobmed—

calm) with the added capasity berame rather ke o (awe)
fhat] with the added capacity became rather like n (calm)
p]mththzaddedcapﬂutybeumeamnd between v
and o
Ilnut m‘hiheadﬂedﬂpamtybemmersﬂmrhhen{awe)
ou (no] with the added capacity became zather like o (whoj.
1(&{} mththeaddadcapautybemmamthnhknrmchn

ut{'hay} mthﬂmnddedcapauty became tather hike 2 m
= [earth] sth the added capacity became rather ke u |

Fia. M
In order to mumtemmsymmwmuythemﬂmdby
which the wocal resonances are preduced, 1t was decided te

of changing form moght be stodied m detal and under
wemdihons which could be kept constant. An accoust of thess
Chapter.

expertments forma the subject of the next

mbad by M. Harbott, which isbus it plabaty



CrarmER IV
EXPERIMENTS WITH MODELS, (VOWELS)

Taz arhficial vocal cavity with which the first expenments
were made 5 shown m Fig 31t

Tt was, as will be peen, @ very romgh imutation of the mterior
n&ahmnmouthandwasapprmtelyﬁﬂlm It had
a gmall mouth onifice and a fixed " tongue " (made by pushing
up the floor of the model from below), bot mstead of the
elaborations of soft palate—uvula—epiglottie and pharyny, 1t
had a sunplfied bolbens back cawity, of appreximataly the
same estimated capacity as that of the space between the
vacal cords and the back of the hard palats of a gmall mzed
human mouth. The first model was found fo produce two
resonances, which were heard as famnt, half-whistled, notes

and ngl % (earth| Ho
2 e
when air was blown across the mouth of the mode!  The notes
observed werz $a™ 1824 and fg' 406, whach, by companson
with the vowel chart on page 42, il be seen to be very near
these of the vowel 9 [earth), the lower resonance bemg jost
within the lower range, and the upper resonance oze semitone
above the upper range of the charted resonances. There
were 0o rmeans of vexang this model, bat it gave a sownd like
& whuspered » (sarth) when blown across.

At this stage no preconreived ideas were sntertuned as to
how the two were prodoced, The fmmed:
object was to test the effects of vanous changes of shape and
openings, such as tght be produced in the homan meuth and

2 Procesdmgs of e Reyat Soasy A, vol. e, p. 752 ot seg,
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throat. By finding out how to tune the medel and make 1t
ve anmy desdred pair of resenances, itwashopedtud:swv:r
alsc the principles by wiuch the cormresponding
parformed in the humean vocal eavity. At theontset {] ennstnlne
My '.x,,m““d“ il ot “""‘m‘“" by ebing. the_tonger
otal notes show that 1
i ? of the hps and
lhemouthimm?m_ xsmm.te gmm. X 8mm.
(say ¥ by 3. ﬁlemlnmwemalbendwﬁd'"wmd
‘f’ . In ether words resemance bad gone up
5smlmwhdemhwwmpmmdmzmtm
Thamnd!lnnwwasfwndbogiw,aswnuldhl\rebeen
i clear d"1" {eat) when blown

Fuo 312

acrosa the mouth. But how the resopances had been changed
by the vangns alterations was not, then, clear,

A szcond simlar medel war made and tnped, by tnal and
ervor, to the resonances o 1922 and #°

and a further improved w oo retumng, by trial and error, so
a3 to razse the upper rescnance one semitane to 1824 and lower
the sther resonance 3 semitones to 6o8.

At this t the experfments with plasticine modsls were
interTo; with a view to devising some convenient form of
reed or artificial larynx to attach to the models, 3o that they
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might ““ vaiced  instead of w sounds. The
constroction adopted was suggested by type of =queaker
with which most bays have experimented, made by holding
o blade of grass hetween ooe's two thumbs, so that st lies
parailel with the thombs and edgewise acrom the lenticular
Iormed between them. (Ses Fig. 32 Lg

On blowing threugh the opemng between the thumbs, the
bladenutmwbﬂtmfmmmdebondemﬂwapemngand
produces a lond musical note

In the present imstance, the blade of grass was replaced
by a thin indierubber strip, and the gap, in which 1t wibrated,
was a lenticular hole ¢t 10 & piece of wax—netually
a candle end—shaped as shown in the figure. (See Fuz. 33)

a

Fia 33

This “ artifimal larynx * was thet jumnsd up to a hole in the
bark of the model by means of 2 plasticine camng and passage,
shown in section in Fig 34
It was fonad that, wath thas t uf reed, the pich of the
read-note could be varied aver about one cctave, by simply
varying the amr pressare by which 1t 19 blown—provided the
rubber strp was of such length, and so fixed at ether end,
that its vibrating part was t]{ onger than the width
of the passage across which 1t lay. If the rubber stnp was at
all siretched, its note coald be but Litle altered by vanatwns
of air pressure. With a well adjusted reed of this type 1t was
qu:teeasyhu hum“mpletumsby( ¥} varying
prusmnmppuuihy pu{mmerslungstnlhamed

When the artificial Jarynx or reed, just descmbed, was
attached to aholemldemthebwckoftbe"i" {eat} medel, the
Tewmancas werm foond to have changed from 2434362 to

2434f246 and the voced sound, which was produced om
bllzwmst'hamod.e] way oot 1" (eat) but more bke 2 muffed
% {earth]
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The reasen, [which was net appreciated at the time), doubt-
hmmthattheanpuss_agethmughmlarjmxmmﬁmﬂy

of the back portim of the mode tll were beyond the
himits of those of the vowel =1 and.mt.t}ﬁythmnfthevwﬂ
“w". In the caseof the model which produced the whrspered =
[hat} this, when fitted with a rubber strip reed, gave 4 " fawrly
able” voiced m, best heard as wa wm (ks the
ﬁmlpmotthr.wmd"whac]: 1 when the meuth opeming was
tently closed j and released by hand during
blowmng. The resonances were 1 .
Thus same model was agam altered, by " tral and eror “—
thenpperremncebemglawmdfmmxﬁzqﬁt&xyzﬂ while

Thevnmlsnundwuannwhbs-(eaﬂhl though the npper
resonance was one semitone lugher, and the lower resonance
two semutones hghet, than those observed 1n my own vmice
A section of this model is shown o Fig, 34 '

So far, the tonng of the modsls had been done by trial and
armr.pleth:m were alway? two audible resomances, but the
prnciple on which the piich of each of them depended was ot
nnderttocd, w

A series of i was carried omt to dscover the
pmpumeﬂlodu tomng T.hcpla.nndopledw:stnmakea.
of amall changes—e g. of the month
opuning—nnduobeeuhtm the&ﬁectspmd.uoedonbou:
resouances. Smﬂnrunhwmmadeby the position
of the ™ temgge * .upwdmmdlmrdmbukwudm
Bt v
. way it was fer that red: the
mwthopemngluwﬂedbothmm ing

LInaty Jorm the larynt was sbtached o the miderkidn st of
10 Hhe s thebukf-mw The fact of chanpog ita position &d oot
nppreaably affect (e vowa! sound.
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Agnin, & forward movemeant of the front of the tongue to the
positton shown w dotted lines at A {(Fig 35) rased the npper
resopance end lowered the lower rewmapce. A backward
movement of the back of the tongue to postlon B lowered
the npper resonance and rased the lower resonance.

When both r.hanges were made together the model was

d to 1t 54 far as pitch was concerned,
bat the volume of the cavity, as a whele, was reduced while
thepanagewaybﬁsal::kngthemd m consequence of thia

It was cbvious that, from a voiwe production pelnt of view,

way shonld be shert and the resonators on either
stdeoflt]a.rge also that the same parr of reconances (o Ear
a5 pitch 15 concerned) coold be made m daifferent ways, so as
to give more or less volume of resonance It now became
posuble to fune a model Ay with & b
hope of arnvmg at the pair of resonances requured

Fie 35

Tha attempt was next made to wee g modal, the
Wn.aﬁﬂm.mhmmpcrszzwhﬁws;:s It
was constructed, in aless mouth-shaped form thay the gthers,
out of plastiane rollad out mte thin sheets and buwilt up mto a
hollow elongated box-shape, with perallel sules, gettng wder
towards the open end, and with a fat top and floor A shight
semblance of a tongus was formed by pushing up the foor
from below T modsl orignally gave Iozq YEB3—

st y
vowel, though the lewer resanance (812) was a semitone higher

“Thun resocar:cs and the oo of th g I
mo:d.dnnoﬁwhdwr
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than that originally intended. A section of the model i chown
n Fig. 36.

This experiment, which was made about 2and Fcbmary
102z, wag the first in which a vowel-sounding model was
demgned, s0 as to give & pair of predetermuned resonances.

In view of the abready descnbed, m which
vwelmndsmde\:ymthwemrmd:ﬁedbynddmg
artifirually to the capacaty of the yocal cavity, a suilar sxpen-
ment was tried with the models which gave « {earth) and o

{cabm}
The additional capactty used 18 shown at Fig. 37 its
tesonance, with both onfices open, was 1024,

Fic 38

" wak then attached to the mouth of the

Dngmal } {}moﬂdxm {608, as shown 10 Fig. 38, and
nne(la" lywdldsﬁnadu"{asmwho]thermm

ing 8rzfi4a, which compared well with the charted

A simllar capacity attached to the a [ealm) model {1z17/6z2)
] a o a IZL
gaveahiﬂygmdtzfno}with resonances Xﬂﬂnﬂssa.thiflpper
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Tescnancy bang 3 semitones tog hugh winls the lawer resonance
correct.

Wik .
It was found that a fairly good w could also be made by
Hlomng, by memth, th & rubbee larynx attached to a
ringle ovoud {egg- shaped} fesanator (see Fig 39].but that the
productum of the vowel sound then depanded em the caj
gven to the operater’s mouth ! In other words the rescnances

were partly produced in the cavity defesd the artifical
If the cavity of the mouth was reduced, the o sonnd was Jest
the ewold resonator was blown by bellows, no u was
produced ; but on mnterpomng & plashoime cavity between the
nmzledthehellowsandmcrubbﬁ"]aqrnx" the o character
wae more or less restared  An additional resonator (grving
GI2d with bath arifices apen), was siow attached i front of the
mdrmmator.andg:veafnrlygoodn,whethﬂblmby
meuth or by bellows
Fmally, two separate resonators were joined, and
syshemntm.llytuned by varpng the size of the frant onfice
and by cuibing out or inmerting transverse shoes m the
cylmndnral portiens of the two resonators, so as to vary the
capaaties of thesr resonators At 6o8{362 thus model, which
1 shown 1n Fig 40, gave a good o

In thiz model the hugher {6o8) was dueed by
the back camty and vice versa—an effect which also
to gccur 1 the homan mouth in the case of the vowels a
(ca.l.m) n(nml o {all}, ¢a (ne) v {whol and v {pat}.

next model was one mtended to the vowel 1 ag in
eat Itmiomdthatloobtmnthe upper neschncs
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a2g8 to 2579, characteristic of 4, the erifice between the bock
and frent cavities should be narrow and that the frent cavity
ehonld be short and open-meuthed
4xand4zshwtwnfmoithumodel the latter
one, 42, with the narrower internal onfice and resonances
Ja22 gving the better vawel.
way made with a rectangular model, bult up
ot of rolled out sheets of plasticine, with the obyect of malang
a double revonator whach could be eamly reproduced m wood
The vowel smpd itended wasw (wha). The rescnances of the
front and back cavities were made to match thoss of the former
% medel—whach was tzken apart for the purpose—amnd the two
rectangular cavities when combined gave a good . This was
further mnp: 3 by alterung the capacity of the two

50 a8 to give resmances of E45.f333, Lhehlghuputchb&mg

23 befere, produced by the back resonater
Bythutmthepnnciplulwwglfamanmwubmmng

clear: tbemmustbemeﬂecttwmnaﬁmhm each

mmect:mthartheamdshape, cross sectun or length
of the tvibes are matenal: tha two cavities bahgve hke
mmmumm;meatwmm

As & test of thus theory, o mede? was designed to produte
the vowel ex a5 fn "hay " (fist part of the diphthang), with
resononcss 2048 to 2208 and 430 to 5rz respectively The
1 Thu statsmeni
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medel was made to a muoch smaller seale than before, and
was buodt up from a back resonator of about 33" = 14" with an
onfice § m demetar, which gave 512, and a small back onfice
for the artifictal larynx, and a fuomel-shaped fromt rescnator
with a §” back onfice giving 2048,

When these two rescraterz wers joined so that their §*
crifices comeadded, it was found that the pitch of both rescnators
had been afiected by the junchion. The front resomater bad
drapped m prteh by 2 semitores (from 2048 to 1824) wiile
the ga]ck resonator had become lowered by 5§ ssmutonss (512
to .

'I’hgba:k Tesonance was then corrected, by enlarging the
cenitral feommon) onfics, 80 as to rawwe 1ty pritch by 4 semutones
to 483, the ftont resomance was evidently ramed too much
by the enlargement of 1ts back onfice, for it 15 recorded that
th“:sfmnt fapnel was " slghtly lengthened  so as to give
2

The model—get Fig. 43—the resonances of which had been
observed entirely by tapping the resonators—was fow blawn
end gave a good vowced mx (hay) at the first trial , when the
mouth of this raodel was closed by hand, air pressute applied
to the " laryox ', and the mouth clesure relsased, closed and
M&ol-m] agaim, the model articulated the word “Baby ™

Thnmtheﬁntuiasenﬂertmode]swhmhmmade.
on the same poncple, to produce the vowels x {up), » (a]l],
o (o), with resonances reversed (the upper resopance bel
][:rmdn;:edbythehackea\nty) o (oot), o (men), 1 fit}, amlu

Fig. 44 shows a set of these models moumted oo the late
Lord Rayleigh's experimental oegan at the Royal Institution,
o prov or (s lowering of pieh winch ooz ax slend

0 3 bch w! OCCurs—as
two atin are jmuned together, ag
allownore was made 1 the resomators befm joimng up, Le.
were tuned hugher than thefr ultimate potch, and were
corrected, aiter joinmng up, by adjusting the sise of
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the centra) and front orifices respectively, of, In soime cases,
by preesing in the walls of the back cavity to raise its patch.
altermative of enlarpng the ceptral odfice had & much
greater effect in rmmng aleo the pitch of the front resonator.
Fig. 45 shows an a (up) 1534812, Figf. 46 an o
[oe) 4ob/86T, Fur. 47 o second on with resonances reversed
giz/426, Fig. 48 an = {earth) 1534/512 and Fig 49 an u {calm)
1366734 from which the comstruction of the senes will be
readily understood

Fio. 48 —a {mlm).

A word may be said here on the gemeral effect of joining
testmabors n senes, smoe this i an operation which must
equally oconr in the formatum of vowels by resonance in the
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buman menth, The pitch of a Helmholtz respnator depemds,
as has already been explained, en the relation between the
volume of the resonator and the sire of ity ondice or onfices,
or, in the caze of a bottle-necked onfice. on the length of its
peck.  Thus a smaller onifice or a longer peck both act a8 an
acoustic impedance, 30 ah to retard the natural Tate of Surging
of the s in and oot of the omiice.

I an onfice of a A, which ly opened Lo
the odter awr, 15 Jomed wp to the sumlar onfice of another
resonater B, ltskeedmodammnatmhmted.andm
consequence the rate of surging of the ar m A will be
drminished, to an extent which depends on the charactenstics
of the resonator B !iB:svu'ylngewnpmadtnAthm
may be hardly an the effect
of the aar 10 B and that of the open aw, The smaller B 13
u{madeﬂ relative to A, the greater will be iis efiect on the resonance

In the case of two rescmators m senes, with o larynyx at
the back of the back resomatoer (the ]arym: then acts a5 an
almost pegl , the fall of pitch w the
Iront resonalor oturs whm the [ront resonater s large, the
back resemator amall and the central onfice 18 large compared
with the fremt onfice A fall of 10 secutimes was obearved
1 one such case

The least fall, m a front resooator, ocrurs when the front
resonator is small, compared with the back resonatar, and 1ts
It oofice is large compared with the ceniral onfice,

In the case of a back retonator, the maxomum fall occurs
when the back resomator 15 large compared with the fremt
Tesonator, and the centmal anfice 19 large compared with the
fremt onfice The mmmum fall, for & back resonator, 19
produced when the fromt resonator 15 large compared with the
back. In such case the relative tze of the central and front
orifices has but httle effect The action of resonaters in geney
was investigated mathemahcally by the late Leml Rayleigh
and his results are set out in his book on sound ! Further
investigations by Mr. Benton appear in Appendx T of the
Ppresent work.

It will b= remembered that Willis, in his experiments,
chlmtdtohavepmduudthewhnllmoivnwehbyﬂn
use of 2 wingle cybndrical rescnator of which the efective

" Thaovy of Sownd, by Lord Hayhegh, 1964, pp. 180 to 192,
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could be waried, but that t witk Professor

lemd Jones' apparatus did not mmppwmdmm

In order to test ths pownt further, a cylindrical rescuatar,
43 mm. internal drameter 21 cm. long, was made 1 plasticine,
closed at one end and prowded with 2 small aperture, n the
cloged end, for blowing the model

The tubs was progressively shortened, by cutting off trans-
wverse slices, 2 ¢m. 1n length, and the resonances were observed
‘when the tube wae blown afrer each reduction in length. The
following observations wers made :—

Lempth em Fewmantat Vormel.

2r ToBy 343 w {earth).

19 Iy 430 v

17 igd 283 .,

I8 1534 512 | between v and m {hat}
13 1824 608 » (lat)

1z 2048 683 -,

] 2434 Biz | between « {earth) and a fup).

If we represant by the istter 4 the nnmbar of vibrations of
the furwlamental given at any Jength betwesn 21 and gem.,
then the fraquency of its overtone is 1 &ch case 301 1 we
measare off with compasses on the vowel chart, an mterval of
mwnmwhwhmpondsmtbemhhmofstoy—nmely
] nd apply this to the varicos vowely,
it wall be seen that tha vowels m, 9, aend v can all be produred
by resanances which have this numencal relation, eg. = at
7824608, ® at 512/1534, a 8t 15:5.!541 and i at 322/g66.

Thesz are, it is believed, th ¢ only vowels which can be bairly

¥ d by in & plam oyl of this
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kind—the fundamental », and its evartone at 3a, taldng the
placa of the twno separate rescnances of the vocal cavity.

These expenments were afierwards repeated (rs B.26),
substitutmg o glass cylmder, 38 mm. imternal drameter, for
the former (plasticite) tube of 43 o dumeter  The glass
cylinder was closed by a cork plunger, fited wath a tobular
piston rod, threwgh whith the resobator was blown, The

behund

‘Tha resonanees were found to be substantigliy the same as
gven by the wider tube, and the fundamental note and its
overtone hed the relaton of # Lu 35, for all sethngs from 19 om
to om.  An additinal overtone of 5» was beard at 27 cow
Below 4 cm. only the fundamental was secogruzed It was
found that when the resonator was blown acrass the mouth,
4t the vanous scttings, the overtone wis always abont 1 semy-
tone flatter than when the resomator was blown Hwrewgh.
This difftrence became lets o the iesonator was shortooed.

It was {ound that . blowitg the resonator acress, it was
necesrary to close the tubular puton roed at P, otherwiss

an 1 iy S oed

To test the effects of 3 partial closure at the back of a
cvlindnral rasangtor, a bfass tube, 37 mm nternal diameter
and about 20 em. long was closed by a plastwane dise 10 mm.

P————
!ﬂm

Fiz 52

thick ; it then gave a fundamental and an overtoze of 3 {imes
he frequency (541 + and 1625). A hole was then formed 1n
the dise, as 1n the Ggure, Fig %2, and pregresaively enlacged.
It was found that, wheress the fnndamental note was
Progresavely raised from 541 4 to g66, by gradually increasing
tl’leslmeottl{eholeuplothefnllbweohh!tuba,lhﬂﬂlsmﬂl



& EXPERIMENTS wrm MODELS

overtone [TE42) imed st 1l With &
back aperturs od'belmzjand:?mm. digmeter, the funds-
mental and overtons gave the frequency relation of & and 28
L epieadiek of o poevions Soearvtioe? o whidh  sag
an tion of a 4 ] &
tobular rescnator was found te peodoce & goed & {up) with
resomances 1625/8r3, theowtmcod 20 being pessibly due
1o the effect of the larynz opem

. Bymhr-pemnmtmthmwmd.plutmnemtur

through
When the model was tappsd with the finger at mequatw
1t gave a single resonance withaut audible overtones. When it

wag tapped at or near erther pole, or blown across the mouth, it
gave nend 4n. When 1t was blown through a amall slit formed
at the pole opposite the mouth, it gave » and 3» and 4n—
the actual resonances (for & cavity 6o mm dymeter % 105 mm.
long with onfice 29 mm. dizmeter and a slit 10 mm. % 2 mm.}

be::%s.ﬂ, 1625 end 2160

en fitted wath maﬂ:ﬁualhrynxmdhlm.itgave
2 clear vowel sommd between o (men) and » {safa), the £ charnter
being pmbably d}ne to the 541 lnd 2169 {com&are ke charted

sqrf204f for o o

E41/162%, which are wn'.hm t.be charted ranges of this vowel
The emgle ovoud resenator wes i fact giving two vowel soands
smultaneously, nung & commmom lower resonance with

vely.
So far wa have dealt enly with smgls resonators, or with
iwo resonators ]amed together in semes or, ak oot might my,
“ driven tandem.

The twas tried of joining twe resonaters
grm.ﬂ::m asapmr udblmmbylmgléom
a forking passage two resobators
Y.WF'SS 53“‘154-

delled in pl and tuned, by
ad;nshngthmupautyandmoimﬁutow.mastomw

133478 dimg to a {up) amd
anwwpmdmstol{eat}

In the cass of the 1 madal, the upper resonator formed a
wsmall funnel, connected to the byamhr.{w.lylong
narrow passage ; the only cbiject of this arrangement was to

* Royul Bocaty, loc. tik, p. M3
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huingthemouthaoibothmbnmmhohnemth&ttheg
conld be opened and elosed by hand mmultznecusly.

Bbthmndnlspmdnuedmogm:abkwwﬂs but the { model

dﬂabtmﬂﬂequuahtybylhemdﬂleupper

¢ which imported additional ** parasitic " resonances.

t was found that, m\‘.heuaeofrmnawrsmpnﬂllel.thae

a5 oocurTed with resonators o series Itwas.there[ore.powble
to tune the two resomaters to their proper pitch m the first

i

In the case of the | (eat) model, when the passage to the
Jower resonator was closed, so tllatmlythe upper TEFORALCT
was o a i (eat] was

P 0, o

Nature mght have provided us with two mouths, mde by aude,
it;ﬂeadoiwithnm!gleuvitymththetwgneinthamdddla
of 1ts length !
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A forther model was made, and attached to an organ resd,
as shown in Fig. 55, the resonator bemg tuned ty the
frequencies heard in the vowel o {all) This model produced
1 Tecogmzable 9 soond, but not so well a3 the resomators m
series, A samlar model tuned to the resonances of @ (whe)
did not give the w sound—apparently owicg to the presence
of overtonet i sach of the two resonators.

Ta 55

Cne other expenment may be mentioned in this connecton,
pamely, that of inserimg the arbifimal larynx between twe
resonators. The model thus made was shown at a Roysl
Institutron Comversazione in February, 1gez, snd conssted
of a small front rescmator timed to QI2, atd a larger back
resonator tnned to 383, with rubber stnp reed 10 the passage
yommg the resomators

When this model was Blown by an air tube attached to the
back erifice (4 to 5 mm. n dameter} the model gave a vowel
sound between o {all) end o {not). It seems not umlikely that
the woee-lika quabty of the vox humana stop of the organ—
in which the reed i3 enclieed within a relstively lage air
thamber, at] ppens out intoarelauvdgema]l tube partially
cloged ut the mouth—may be due to same ciuse
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MATZRIAL oF HESoNaTORS

Many ts were mads to test the effects of diffecent
matersals for the constrection of resonators.  Plasticine, glass,
brass, cardboard, wood and indie-rubber wert all found ta
gve almest equa.llyreoog:mzablcwwdmnds,mded the
tumn,g of the resonators was correct.
quahtyo[thesmmd[udlmm{tmmtbevmd
haracter), was—as ffected by &
bemy meta * fatural * m the case of the l=a tigad matenals,
When wdia-rokber was used as the matenal of TESOMANDT,
= deficulty of tuning was intredoced, owmng to the t
to-soand of the rubber walls, This kad the efect of rasng the
regonant prich, mmch a5 if an gemmstically opaque resmator
had heen perforated with additional orifices bo aur.

To test (lus question more defimutely the rubber tube was
sorremnded by 2 layer of plashane § cenhmetre thick Tt
was then possible to produce the vowel scunds of low-pirtched
resgriance—wiz , 1 (eat), by constrchon of the tube by meaus
of an adjostable cip ab 3 cm from s open end, and 1 (whe)
by airmlar constriction at 4 om , after closmg the mouth of
thtlub:mthnplashnnecappumr]mthn?nmhnle
The tion of acoustic wall be furth
later on, in connection with vgice productien,

CyLIvpRIcaL Mopgrs

Tha madels relativel to make and
totunem easly dwmed. Asn: iadnls:yeen found that
other it was
decided to expenment wll.h 4 mﬂnl cylmdzr and to substitute
for the “ cemtral ondice " 3 rmg-shaped plunger, ie. 2 plmger
with a hele through the middle—which could be set 10 any part
of the cyluder, 90 43 to make 4 congtnchon at that pemt,

By using g sumber of alterngtwr plungers with dufferent
mze af hele, 1t was hoped to obiain a model by which any

Amrwdd bepmgﬁmﬂat et with glass tube and

sammn x; ts a tul
ted cork phaunger, lpmmmmdehudu@edmthabnm
and wuleanite month d plongers, which were
md:npformbyl[ewa Mngswny.seeﬁgse
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The plungers bhad each a single brags piston ring fitted rennd
themwhl:hpmudlgumthemldeo(thecyhdw 50 a3

lneepthuphxiferlnplue A metal rod with a of
at the end enal edtheplm:iertobngnppedamm:;
3

Tt wan found that by moving the 20 mm plonger m succasson
0 14, 13 and 15 em. from the cylinder motth, the model could
m%m&m word -~ Ahoy”', the & effect bemg

Rdueneemayhgrebemadetoalamvanablewwe]—

model with which expenments were made, n 1926,
to test the resonance of the artificral vowels in comparson with
these beard 1 my own mouth. The model shown o Fig g7
wan designad with the help of Dr. B 5 _Clay, of the N
Polytechme, London, and was made by Messrs. Rushworth and
Dresper, Orgenbrulders, of Liverpool—to whotn [ am mdebted
for valuable in connection with the application of the

ple of double regonance to organ pes, a subject which
will be dealt with 1n a later chapier.

L

Inﬂﬁsmpddthepedmtedplungﬂofﬂlefwmwd&m
was replaced by a cork * tomgue ', fixed in pombot so as to
ngealenh:'uhronﬁaeegxxsmm

of wither could he vaned in-

twﬂmﬂyo!theoﬂm‘—by shding the plunger in the inner
sliding the vuter tube over the inner—while the nze
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centre of the tongue onfice O, and from O to the fnce of
the plunger P, respectively
rexalts m the Appendix IV, where a

they are made by a progressive closure of the lips.
Amngther pount of Intersst 1 the relation between the different
mﬁmm&emmuwthumdvm Thus, in
the case of front rescnator, its capacity varled from the
munimum shown in pesition 1 {(shown sheded m the drawing
Fig. 3B) to the maxmaum at posthon w. Sumilesrly, that of the
back resomator varied from the minimmum at saew (shown
thaded 11 Fig. 5¢} to the maximum at 4 It will be seen that,
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in the case of the frent resenator, Fig 28, the spacing of the
different posittions of the tongoe 1s very aneven There is a
gwupufclusulyspacndsuiumsattland-.&u,thms
gap before reachung & , then & gap of twice the disteoce
1o the closely spaced series a, oo and w, o, 7,

In the back resonater, Fig. 59, the spacing is more sven,
but 4, 4 and e all occupy 2 sngle powtion,

ou T
uwa3I UV a A LT I
1R
- LI

4 \.
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another mneh move than doat t. would then
be Jesx Lable tobemistm and emmmto m&m

In view of the yesults ohizmed, it was now decaded to make
a set of cylindneal models 1n cardboard, energized by organ
yeeds mstead of by rubber strips.  These were mada fbrewn eard-
beard tibing, about 44 mm internal diameter and 2 to 3 mm.
thick, such a5 i3 used for packmg rolled docaments. The
tubes were fitted into cortesponding tubular metal sockets,
about 49 mm inteenal dumeter, 35 to 40 mmn. long, connected
by a comral pece to the * boot ™ of an omhnary organ reed.
See Fig. 60.

Fiz &

The expenments proved mmch more difficult than thosa
with the plastione models, nwlng to the wmitexbnkty of the

material and the Ity 1n taming the

A note of these expcnmenu, with Wusirations of the modeis,
will be found 1 Appendix ¥

‘Ew:-mm RESONATORS

In the comse of the expemments with the plasticme
resonators mn series (Apnl, 1922] the 1dea mugpested itself,
that as electrcal retonant (mnha:mmedfm
- lu.ned reception or el:msswn n wireless phy}, am

ta anousti 1t mught be poguble to produce
artificial vowels tlecineally, by sabstitubing two sminbly
toned electrncal crewts for two ecoustic Tesonators

These, by the same anzlopy to the tuned ciregits, mught
be electneally *"coupled * 1n semes or parallel and encrgized
oF the arym aoclsupply Encny o the crcate ‘h?a{mf““;“‘"‘m

supply energy to the circmts 1n ]

“pufls “, so =8 o };’r]:ﬂnca vaced vowel

The matter was dizusrd with mymephmfrmm‘].Dr Eecles (then
FPrineipal of Fiosbury Cellege), whe undeartook to try the experi-
ment, for whuch I gave m 2 set of rezonance Frequencies
for the varlmms vowels. But befors he had been able to camry




it out, the iment was tried ind dently by Mr. John Q.
Sw.hﬁmhmn[mwwmmm
Company, of New York. Stewart's letter to Nature 1 gives a
du%raméoihumcmts which 1 reproduced (by permisson)
in 34
Swwart" followed D, C. Miller, and axsumed that the vowals
1 {¢at] to o (ealm), raquired two resomatory, and those from
(ﬂlm}boi(who}smglsmmonly Hs double
wm,uuﬂlbem.wupledmpamlhl The
Eo]lwmguquo’oedkwnhlsluttu

Teleghone
Terswer
Fie &1

oftbermnmtummtlxmdzwmohmﬂedtomﬂtmthe
ull the various vowels and s=mi-vowels m tora.
&ltmtwuo{ﬂm‘ or damping et exther elr-
‘.l'he, uxbomultm' n of the vowel prod
frequency mlerm.ptm whmhmthegmnpﬁaqmcy
of the recurremt dJamped
the piteh of the vowel ; but{tdldnotdebmnlnswhatvowﬂ
way produced. Itwunund ible to prodoce the
vowels with interrupticms that were non-penodic,” It wil
L Bth July, K33, Mo, 3997, vol. ex, p 311
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be seen, thersfnre, that the amalogy between acoustic and
electrical resonances appears to hold good m every respect—
thwghthaanm?;mmladmnatmlnm[mtﬂdofm
as i3 kmown—not been tned
OnepomtinStmnsmulnneedsinﬂherexphm
Stewart bebeved that the vowels u {calm), n[a]l} andl {wha)
were due to sngle rsonance and he states, " The first three

vowels (i.e., 0, 0 and u, m our present notation) are each
characterizad by a single traim of recnorent damped oseallatiemg ;
the remaining ¢ haract; d by two truns of recurrent

dnmped osollations,”  This epparmt production of vowels

{

b, 1'Y 15 ootk m d with ic analogy,
gﬁsummwmhwsmmhwpm

The result of Dr. Eecles' expenments was shown by him at
theRuynlInmtutlmlnxgzs 1t differed mn several mieresting
yespects from Stewnrct's amangement. Eccles’ crcuits are

‘l.'her:‘ng 62vatamimgr:m:nl tarh eapable of giving different

are two 4 ) i

frequencies of cscillation of over ene mulon per second—ihe
sxcess above one malhen per second, cormespondimg to the
rescnance frequency for the vowel mtended.

The: recerving coout was made to csallate ot exactly ona
million per second and therefore sent to the loud-speaker
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hehamdyne beats [due to the d.tfbuenoe oi frequunr.y betwean
i eudible

speczal interest, Instead cof causing them to act t r oo
& mngle telephone (as in Stewart's acrangement), caused
s amtery to cperate on the sending mrcint o that the
npper lower rescpances were brought intp achon
altemately at eac.h mtermophon.  He found that the effect
of " permstenca of anditzen " 10 the human ear caused the
two resppances to combize inte o single vowel-semod, as of

they had been T

the Eccles, T was privileged to
demonstrate this ipparatus, 1n a Jecture given at the Institution
of Electnical Engmears ! The vowels 1 {ral], o {all}, ¢ (men),

¢ (calm} and v {earih), were all recogmzably uced ;| the
vowel © (whe) was not £0 good—poaubly becanse ﬂxerr_l'atwe
of the two wag not corroct

“;‘Unmeomwod te Fhymeal Socsty Julohee mecting. 20th Momch



CHAPTER V

VOWEL 50UKDS, CONCLUDED—SINGLE OR DOUBLE
RESONANCE ?

Uk to this point we have 1eft the queshion of smgle or double
IEOMANCES 1N & VEry uncertan conditton My own observations
el ponted to doable resonances for the vowels o {calm}, o
(all], [who], while the vary refined mstrumental methods
of D. C. Miller and the eltctneal expromants of Stewart
wndicated single resomances anly

As judged by 2ar, the double resomances of o, o, and v are
qute 23 clear as the others gnd are mndeed easer than them
to damgnstrats by the clapmng method , the upper rescuances
of these thres vowels aré more audible owing to their piteh
being lower, while the lower resonances—heing comparalblds
with those of @ (bat), oo (hay} and 1 (eat). respectrvely—are
equaily audible

Fic &5

To compare the effects of smgle and double resanators m
vowels of thes cless, two single resonators, made

of cardboard tubing and tuned by adjustment of thelr Jeogth
mdon.ﬁee were fitted to organ reed sockets, as ussd for the
imdncal double rescmators. The one was tuned

tnD C iler's frequency for o {all}, viz. 781, see Fyg 63;
andtheo’thmtohukeqnencyiwu(who] 3%y These iwo
angle d wrth my own double
rmnatmﬁorthesewwr.ls 861;483 for v and B1zfjze for o
I was found that the megle resonator at . Eave a trace
of the o sound—being more hke 4 {up} at reed frequencies
and Lke w {not] at Tow. The single resonator at 383 gave na
trace of n sound—the sound prodursd being more like w {earthy
or French * sux . (n the other hand the double resopator

gave a quite recognizable .
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The questton wag usled{.nmthgrwn namely by making
mmdsor[aglmvawelbymort phone and then
altermg vowel by thespeed ltwhlch

employed by D, C. A
Thepmentexpunmenta—whlnhumwneduut&ttha
offices. of the Dictaphone C in L

thnvowdA(np}ma]arynxnmﬂizts,thcwwul
bewng intoned a large number of tmes in Tuccession, at a
costant laryngeal pitch, undthengmduaﬂyslowmgﬂow‘nthe
record when the Di was st for
The fellgwing results were obtewmed —
2 {up) at 215 beame a {ealm) at 203
n}not} at 181
» (all) at 152
u fwho) at 108
tbeuzdnchmgehaﬁng(mulhedhmastoxmdnmwof
Ty of & P’ 3o

ke

15 exactly what would be expected from the charted
rusumanm whert, by Lrnmpomng the resonance Tanges of
t dewn, they clogely with thoss of ©
Tbeuthervwelsn[nnt]andn{aﬂjhwebeenalmd observed
to have respnances of the FAME Averdge cifference nf about
w but oft : ely lower i ; therr
i hered d speeds was alsu to be
expectad Smularlythevowel.[hat}rwﬂedona]meﬂl
note of 203 became a clear v (put) at 10814 when the zote

wis lowered through 11 semutones.

Smnce it 15 generally agreed that the vowels & [op) and =
(hat] are due to deuble resomance, the fact that they are
transformed imto a fealil, n (nm} o (all}, v u{[\vho}, and © :pm;
regpectively, by a sunple the record aff:
good evidence thatthmhtberwwehmahodwbhr

rescmant.
Thesa ds d “att'he
InshmteodEIecblmlEnginms,mmHamh 1024, and
before the Bntish Asscietion at Torente :m August of the

‘MH‘MS“.I.M. SE-G‘L
. maqfﬂ-nsﬂm lDIO,p.m.
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same yaar, the records being made audthle by a loud-speaker
hom, attached directly to the Dnctaphnm, a short length
dﬂmblemet‘al'lm %ng i

& T that,
caseoflwwelhawngtwnrmnmdl.ﬁmonlybylbwt
mvﬁuhmpersewud ltnmlenstolookfcranysgn

in the
Analyns unless the vowel is sung below 150, pomtsout
that _reexcds of the vowel 6 gong by Herman at 132 and

Dr. Bocke at 128 both indicate double resonances
In many cases Miller's mngle Tegonant vowels wera sang
at a lower pitch than § the f of the lowee
m which case Lloyd's cntenon doea not apply. It is notweable,
hewever, that o Miller's ﬁgm 163, all the hygh ptched
voices mngmg a (father) show single rescmances, while the
threa wor=s of lowest prtch show claar donble Tesonances.
It 15, of course, poss:’ble that 10 some veices the two resonances
of a (calm], which are normally only 7 or 8 semitones apart,
mayemnzsonmrtogcﬂ:zrastoappe:ar oz enalysie, as a
e resonance range Butthermnmmofu{nm}l(aﬂ},
w(m}andntwhojareallmrmlhrfrun hali an octave to
an octave apert. In the caso of these vowels, some other
explanation must be songht far the ahsence of a lower rescnance
in o (all} and of an upper resopance in e {00) and o (who)
homlhnmﬂtsngmucztbuFmAnnlymdﬂmphm&
graphic tracing by the intonaticn of these vowela,
In the cass of the vowel o fuli}, to which Miller aougms &
single at 781, evid of an and is
pvmnttbapcmoeodmﬂurmmutnbnmgmby

sinbagy, vol, p 54 15
-mx{.,hntmﬁnﬁ'hm'.l S e
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8o
tha toy " Radio Eax” In this device a cellulmd
dog is mdemjumpwtur(h:skmnglwh:nh:smme."Rex"
is ¢alled. The mechanistn 16 sample; the dog ei]
a inmde the kennel. Norma]lythespnngls
by the pull of a small clectin- which 16 kept
f.'h current from a dry battery. current trom thebat.tery
the electro-magnet amalocsemnl e, which
w””“”ﬁi‘"&‘;" e o i beatingswhon. & ok of oy
it chatters on ita s when a [
500 vibrations per second reaches it, Just as a teaspoon will
chatter in its sateer f lnd on the prano when the rght oote
iz played. Itfonmthatwhenau\-w:moismpermd
or thereabouts, reach the kennel, the * bridge " chattors,
and thus intermuttently m:errupt: the current which supphes
the energy to the electro The
bmwmreduwd..mthattﬁerpnnsnmb]edtommt
1tsclf and epect the dog |
Tn expermentng wath ths toy, it was found that the reaction
etonrred when any of the notes #a°' 456, b' 483 or ¢ 512 were
played, exther on the piano or en the ocanma It was also
tound that the resction of the word '* Rex ™ was entirely due
1o the vowel sound e {men} and that f 1 bis name other vowel
somuds wera gubstimted, e g as m “ Reeln ™ or ** Rooks *,
thedngdldnotrespmd The device was tested with smple
vowel sounds and way found to respond to al! vowels whoze
lower resonance, in my veice, occurred betwesn 456 and 312 ;
these include {Illy} fweak respemse), & [rex), % (earth),
# [all], and ¢m {nn). On the other hand there was no respotise
to mherl(eat) & {up), a (celm) ora {whe), the lower resonance
vowels being erther above or below the resonance range of the
chattenng bndge The expenment was also made of blowing
the plasticine vewel medels at a distanee of 4 or 5 fect from the
apparatus. The response was similar to t 1n the case of
my own voice,
to Miller's analysis, there shonld have been ne
tespanse to e, Rex, therefore, may be mited as a strong witness
to the troth of thiy donble resocance.
Twe other cbservations bearing cn the question of vowel
mmnumaybemmhomd here,
‘The plasticine model grvng the vowel ¢ (it), consisted of

1 Modificabims of pronoocistion, sa se to tnog the lower resmance withan
the 456-512 mage, pndnid the respoasc.
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a nearly hamispheriea] bell-menth, d to an & d

back resonator by a small central orifice. ‘The front resomater
was made datachable, so that it could be withdrawn whik
the model was bemg blown, The effect was that on
withdrawmg the bell-mouth, the socnd @ was entirely loat, the
effect produced bemg more bke a mudfled « {earth), The
expenment mdicates the im; efiect wiuch the bell-month
of a wind wetrument may have not enly m the volume of 1ts
tone, but also on its " wgeel ¢ character |

‘The other thservation relates to the expenment of Helmhaoltz,
which has been already referred to, of singing the vowel sound
to aprana with the lowd pedal pressed down, so that the strings
are set into sympathete vibration when a sound of thewr own
pitck reaches them

It was found that if mstead of intomng the vanouws vowals
on a constant larynx nete, the vowels wers spoken (m q nang
or falling larynx note, thers was still a quite defimte vowel
response—the resonanees set up beng, doobtless, those of
1he everage of the overtones set op by the larynx
note, winle the twe vowel resonators of the mouth wers kept
tubstantially comstant A similar it shll weaker
for the syowels from o {hat) downwards wes ohtzmad
whispenng them wel] into the piano, ¢ (calm) and » {whe)
being the vowels most clearly reproduced

RecogurmioN Teers oF ARTIPICIAL VOWELS

Bo far the only indspendent evidence which has Been
pmducedutotheﬁdehtyo[lhewnwsmdehlsthebehavw
of " Radiw Rex", whose responses to the vanoums vowsl
modelamslmﬂarmthempumforthem vowels
when mtoned by the human vowce.

An expermment of a different kind, proposed by Dr. Wilknd
Perrett L of the University of London, may be bere referred
te, D7, Perrett suggested that wm order to obtan an impartial

1 Axthor of Soma (usctumr of Phouats: Fhaory, Camtmdge, 1919,
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estimate as to the vowel character of the varions models (of
the plasticite donble resonptor saries) thay shamld be soundsd
frm behind a acreen in an indiscrimizate order, and that an
thdrimpmmnﬁthevuwel—s;nndshmclchbe Tht:upe.n-
in each case.
ment was cared out at a meeting of the Philological Socety,
held at Unversity College, London, about the end of 1g22.
Itwlsmldemmdlﬁcu!tby fact that the series of models
incloded both long and short vowels, i.e. sounds which, like
o {calm) and i feat)., arm normally prolonged, and others, hke
v [mot) and £ (t], whlchmmtma]lymtaﬂadindmhm
When models gpiving thess sounds are blown for
lengths of time mmnd:mmeapttnbamismmeql'ha
results of about 20 voting papers may be summarzed as

oa (no) was beard 25 ou orw; 1t was twice heard as u {put)
and once as w (earth)
i(ul)wa:re\:opux.edbya]l 3 listeners, one of whom

l(aarth]wugmnﬂyhurdnsﬁ'orl; the model was after-
wards retuned and iks upper rescnance lowersd to
dlstlngmshxtmmkwnﬂlesevweh

n (all] was 3l wrote wo and
oneeachn[mt}and‘{earth}
o {who} was oearly all. Qpe bustener heard it
as v fput) and one each as o on.
ul (hay} i nearly =l Twe listeners wrots

3 [aot) was heard by ten listeners as o or #5, and by three
& (o).
nh;;miﬂwhkenﬁmfw.{hn)mdm{orl.
l(haigmmmkmsumﬁw‘.tmue!womdmuch
rmded 1 [eat all listeners, onl;
=(n}h:}:i 231 (eat) by eacly ly eme

elm)mmurdedétmasd,;gtmuaaa(hat] and once
eachisvtomand ass
It will be men that in almost every case the vowel-somd
was sither recognized or was recorded ax a vowsl whose
Tesonances wire of the same order of freqoency an those of
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the model. The vowels of high uppér resonances were mostly
mystaken far othert of higher rasonance, whils those of low

if tha game experiments had been performed with the same
eeries of vowel-scunds, mtoned by veice, with the ™ short ™
et bas f B gedtin spght ok Bevs hoan greaty Tubod !
tinm not have greatly ra
pe;:mmm eudmmm mth'ihml.\ty of the mlﬁm‘; vowel-
aonnde 18 required, 1tmaybeﬁuundmtherﬁ|ﬂh{a]mdy
of the variable double resopatorl It will be
remembered that the capamty of the two resonators wis
adjusted 30 as to the best chtamale seres of arhifical
vwz'l.sas]udged ear.andthatthes:thngsw]mhgaw
thess vewels were When the of the two
Iﬂﬂhﬂ were mxmnedm;l]tl;reach of L‘;?hemwtded mtmgst
COTTESpon toa rapacit, the two resonators
mspec‘hvel‘::fqn m];:unnd that ﬂ;P:n ac{ual TesCRANCes present
corresponded 1 every case, erther with resomances already
recorded for the vowel in question, of With Te30NANCES 30 NeAT
to the recorded ranges that the vowel conld sanly be produced,
m the voirs, at those resonances,

Similar expenments have been made with the cplindreal
models grving the vowels a {calm), o (men), 1 feat), o (all},
and 7 ), namely, by Professor L H Gray and Dr Russell
at Columbiz Umivernity in 1927, and by D €. 5. Myers dunng
the meetng of the Brntish Assomation at Glasgew in 1926,

In the Glasgow expenment the artifial speech som
tested comprsed the wowel sonnds & (talm), e [men), ! (sat),
0 (s]l! and (\nrhn and the consonants g, t, k 1, ifr, §, (made

re of a rul bertuberewn:tor}andn and p, prodoced
hydlﬂnlnhaldnsmuffacyhndnmlmwwﬂh added

Tha Jury r:cmmted of Dr, Myery and twelve other observers
interested 1n peychology or dm; Muss Aume H,
McAibster, of 1] Gl who afterwards
malysedtheremlts mjnrytnmndthmbukaonthe
demumtnucmsoasnmmget information from mght of

eg. of closure and
relnse nnﬂﬂ:awderi.nwhmbthnmekmdmmonmtl
! Sen p. 71 {Chep. I¥] and Appandix TV.




a4 VOWEL SOUNDS

mpmdnnedmdmdedbyglm;thaneachlnumber

und & A alipa from a hat,
Thermﬂtmaybewnunanwiufoﬂﬂws —

o
i[m}vlasmmﬂymdnd{mtmmtodtmmdm
times ag & 7 » [2ll) was only twice recorded a9 9, being gencrally
heardasl(z‘_l,o{_g}. or o (3).

Better scores were made by some of the consomant models. ¢
wat correctly reconied mght times out of eleven, othereiseas £
tmmlt{lmheardwmcﬂy,nthmulorp. kand r

correctly recorded eleven times out of thirteen
1 wes corrert femr tumes—otherwrse as r, and cmee as g
¥ was correct seven tumes, the other records bemg f. m was
correctly heard by all Leteners  n was only once rocarded
correctly, being miztaken for . The f-for-p mistake ndicates
{roperfect closure; the r-for-f/r and f-ford and m-fora are
mistaley which are common even 1 human speerh

It is evident that the range cver which ihe resonance—
whether npper or lower—of a vowel may extend = very
considerable  Thus, i the tase of my own vauce, the resonance

rangeg charted in the first mstance (205 22) vaned from 2
nngletmum&ﬁurﬂmupper resotance of n (men) te a
choice of srx semutones for the upper resomance of wu (noj
{638 to g12). Sumilarly in the Jower senes, a single resonance
was ohserved for & (up) (12} while » {tarth) was given a choice
oinxsemmonel{wGP 10 341).

Further obgervations have shown that these ranges an be
omndemblyﬂlenﬁed—emmlhemm‘amnglemce
nsing what appears to be sut 1ally the same 100
“Thus, from moce tacent cbservation (5 3 26] oo my own veice,
it appears that the lower resonances of all the Enghsh vowel-
sonnds can be varied over & range of eight samutones, Le
over & pmsleal interval of a fifth.  The ranges of the vpper
rescmances are not ¢ mniform; the ifollowing were noted —

1 [rat) five semitones, 3 (it] six semutones, ﬁ(hay]mwsevm
semitones, & (men) elght to nine sermtonss, wm (hat} s to
seven semitones, » (earth) sir semitcmes, & {up) meven semd-
tomes, e [ealm) mwven semitones, v (Dot} seven samitones, o (all)
5ixX 10 seven semitones, su (po} eght semutones, o (whe) ten
towwumnuudu[pnt}wnm
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It will be seen that starting from 1 (eat}, the rangex increasa
steachly to » {men), reman at about seven sermitones from
w fhat) to e (all) and then increase to ten or more for u {wh)
and v

Besides the twn serbes of resonanees which we have dismussed
Intherto, rt appeared that in somme cases at least), addittonal
components were pregent, Thug the first wowel chart gf March,
1g22, showed high reconances of 2434 in the care of 0 and v
andafamtadd.!twnulwmpomnto(@stuﬁsjmﬂmﬂuoi&
Subsequent observations have revealed others of the same
type as these of 5 and v—the additional resonances and normal
angas of my own vexe bong ehown m the revited chart,
Fig. 65, These hugh resomances—which are apparently produced
in the pharynx—are not controliable hke the main resonances ,

are also relatively faint i compartsen with the two pnnmpnl
Tesonances

They can be vaned ta the extent of five or sx sermtones,
by external pressure apphed across the throat mmmedately
a the larymx

The pharyngeal rescnances evident] o definiie
inthcpmdummofthewwdwnngs.l)hniue orpauﬁ
vowels are sul ialy altered 1n ok bytheapphwﬁou
of external en the pharyne whils mantamng the
potitson of the tongue Thus (by transverse pressure on the
threat unmediately above Adam's apple) the vowel & [men)
becomes like w (earth), & and o become lite 4; & becomes
hike ® (hat), while 0 hecomes more like 1 (it)

The modified forms are best heard by ahtermately elocing
and openung the mouth odfice with the hand, the posibon of
thethmat tongueand]ambmskeptmutam.

, by ear, of the resonances of other voices,
wam{mwbmhdemmdsﬂmostumu:hpahmmdagmt
deal more forbearance on the part of the subject thap on that
of the obeerver. For thy ressem my cbearvations of voice

ther than m B besn very Hmited.
Lam therefore the mere indebted to three individuals, who have

vowels), Mdlle Hélene C bile, of the Department,
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University College, London {French vorwels), and Miss Tatiana
Mosalova, late teacher of Russian and French i the Scheal
of Modern Languages, Oxford (Russian vowels) ; tu these
we will now mefer.

Orzer Evcrise Vowsr RESONANCEE

0f the upper resonances or resonance ranges observed and
shown m Fig. 6354, all but three @l withuo the range of my
CWI UPpPer resomances—the 1ons beng m (hat} at zifg
(two gerutsmes above my mange), o (all] 1024 (sme semutons
above), and v {put) {ooe senutone abowe]. The ol (hay)
resonance touches rune, tmt extends two semrtones higher.
The Jower resenances are all normally hgher, ax being outude
my o%n ranges , the remander are withun or overlap my lower
Tesonange ranges. The most stnking drfierence 15 m v (put)
of which the lower resonance range s eight semitones kigher
than mne |

Miss Somerville speaks very clearly, with about the same
apparent pronunciation a5 mwe, but with a somewhat more
constocted back restmater. The sddibonal lugh resonances
for the vowels « (earth] to v (put) were not detected mn this
vowre,

AMERICAN VOWEL RESOMANCES

Before ing with the French and Rusnan vowel resonances,
mention should be made of & very interesting and fundamental
research on the Englsh vowel rtsonences es spoken in the
USA, made in 1924, by I B Crandall and C. F. Sacda ?
Ths anvestigaiion, hke that of D C. Miller, r::dsmde by

electncally recorded by a special '" condenser transmtter”,
the current frgm which was amplified and led to an oscillograph
which the wave form was vecorded on o photographic
. The wave form thus obtained was then analysed by a
photo-mechanical process, which wltimately produced a curve
hownng the relative intensities of all the vib f :
present in the spoken vowel
From Crandall and Sama's curves I bave comstructed the
chart, Fig. 66 (representing the averaged resnlty of the analysis
1u . u
;i A' ms;'ng gﬂ—fhl'. Vowel Sconds,” Bl Syutem Techwical
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[ VOWEL SOUNDS

of four male woices), in which I have atternpted to set ont their

findings m a form more direcily compareble with my own,

Ihnwnddedthelmhonalthethymbo]smdlwywmds

abgve those of Crandall and Sacia.  Their o (ton) corresponds

fomya [not},r |‘part] tomyl (up} 4 tperl} to my w (earth).
n thiclknwas of the vartical lmea s roughly propottronal to

i ity of the wibrati oftlut I
Itmﬂbesemthatthmbuv:rydmmlegybetwm
the two charts—the upper regonances bewmg all within my

gd

and Sacia show a single extended range which overlaps my
and lowte ranges for the same vowal
n the case of the lower the sponid
isequalhrgwd but Crandall and Sacsa fimd additonal lower
resonances for & feat), z fit), o (hay) ¢ {men] and o {calm).
They find adddmal npper regonances for the vowels w {tap),
4 {father), o (ton]), on {tane), l(poolJ and v }a]lelwhm‘h
meptn[tap}mcompm with those in my own

clear double rasonances for o {talk} at n.wlfka, correapending
neaﬂyton(ﬁlm]mmymvm urther results by
Crandall 1 nmdemmmnmﬂywithmym

Fernce VoweL RESONANCES

We may oow compare the reconances of the French vowel-
sounds wnith those of the Enghsh . Mdlle. Constenoble's
vowel resomances are set cut m the tabla (Fig. &7).
| 3 be 1

corTespending verel—in this case » {who). One ofber
wowel, o (t4t) has ranges which come very near to the English
eqmvalmtw{no}—thsuppermsﬁoibothmmm

just the lewrer ranges of the Eoglish resonances. It is
,Lhue{mthat]tngﬁnhw(atleﬂtummumed
by the present writer] canoot do satisfactery duly in the

chhhngus&el In 1 (own] thew are two a upper
" Sourdy of Spaach,'! Bel] Facheion! fowmnl, wol i, No. 4, p 811,
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Voux Resowanc
[EiWdne Comiiamrobin)
Fhoagtic Front Back
Vo al Claswfica- Tipper Lower
mm - o Eemnonces
i L] Pront 240 4 2742 !“.m m
L] thé " 896 to 7732 406 to 456
q m Abocrmal ¢ | 2454 to 1974 287 to M4
) demx. - 2190 430 to 458
£ pré Front Mo 2R | 61 0 BIT 4 945,
L] b O ey 3 | Aboorme) | TOAB (%)
[ ol " 1998 T to B1Z 4 608
to G5
'Y papa Proat l 124 to 1682 | 104 to 1064
a paa Batk 1260 BE6 to 1084
[ o " 1317 tp 1294 B1Z to 984
2 nota - 1217 o 1280 BAE
o re " kD a1z
L] touk - 7 o 112 ek to A
Humal Vowely Tppar, Marigln Lower Namal,
& man il e 2 A0Einy
& tompm 2483 1084 1o L1468 1084 to 1148 ¢ 430
oo wp. T, beard.
L M T4 to 7T na A
(3T} L 1524 to 1682 | T4 to 812 408
¥io. $7u.
= Lombinuag the te him of n fromt +
outh opfice of n:zfm ol tougun potriaon & e
" I ultre-rehosd T of " preckux ¢ profmbiishon.



SINGLE OR DOUBLE RESONANCE? ]

ruunmuﬂ.whlleml(p&a}mdl{ww}thuemtwomthe
I;Ilﬂ:rsenas—athm bl rescnances appear to be the

The nasal vowels are quite different. In forrung these, as
15 well understoed, the soft palate is drawn forward, so that
the sound passes, in parallel, throogh the cavities of the
mouth and nose In the cass of 3 {bon) nearly all the sound

th the nasal cavity—the back of the icomgue
30 much rased that it forms a cearly complete closure
with the cdge ol the saft palate,

FezncE Nasar Vowzls

Vowek Sownds Upper  Maddie. Lenwer. Nasal

¢ asinmam  216¢ Ig32 812 406 10 483
L, ., fsmps 2855 1084 to 1140 nooe heard 430

B . abom 2434 gz‘i to 267 gIz 405 o 456
&, k8 2434 1824 to 103z 7gte 812 406

In all cases, & four te resonances wers
recogruzed ; thesecm?apvte been clawﬁsdm a3 upper, middle,
lower, and nasal. The potitton m which the upper, maddle and
icwer senes are formed has not been identshed, but the
nmlsm‘ies here “]l'Ie't?e masal, 15 abmost urtmnlyuwl‘:;;odﬁcm

cavit TESONANCE EusEnZ in 2 oy
seniey wh);n![awmlwaschmgedboa(lm ), the Jower
resoriance B1% of & was hrard ta ose ta the pitch of the rmddls
resonance of 4. When the change was made to the other
natal vowels, the lower resanance only vaned over a range of
abont four semtiones It should be remembered that the
nagal cavity 18 of a complex shape and that 1t & qute probable
thai more then one audible resmance 15 produced there.
Although the cavity is fixed 1 the resonemces might be
capable of vanaticn over a conmderable range—due to vanation
1 the size and shape of the oeek of the back onfics formed
by the soft palate, which acts as a downward opening trap door
m the flvor of the cawity. The variahcns of ondfice whach are
made at thi point are large compared wath the size of the front
orfﬁce.MHedbythetwnmstnb-the Vlmtwnsoirewumt
Piich may theref: iglly m any
rmunoeimmedmthehn’kdthemnlnvny
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Ruoszsaian VoweL RESONAKCES
We now come to the Russian vowsls, tha resonaness of which
are shown [n the accompenying chart, Fig. 66.
Itmﬂbemnthatl.heylm,mthemam,lmmmhmm
 voms, b
of eleven bemgwlthmthe uhn own,
the lower resmances m.mg!nanrl.;nﬁﬂ thcmgh
nearer to Mxs Somernlle's. Thsmnstshﬂdngdiﬂmum
mn the presemcs {1n the Russian senes) of two eddibonal lower
serres {shown 10 broken hines) Jower i prich than the typical
hwwm,andhea:dmdympmnwmofthethmt
while the vowel was being whmp Tower
seres wits beard in many instances also, whenthevuwelwas

eerieg are formed has not been :denified. Thet they are not

all characterstic is proved by the fact that, 1n the case of the

vowel a, the vowel was accurately reproduced (in Miss Moso-

lova's opimen) by my voice, thengh the 322 resonance was
from it.

absent

It has since heen cbserved that when ltening to my own
whespered vowelsounds, under good ioR!
in the comer of & roem and w] wmto the cofmer, so as
to hear the spunds reflacted-—a component of about 242 was
heard with nearly all the whispered may,

vowels, see Lesrboek der Phonsirek, by Professor Dr. . Zwaarde-
maker Cz and L. P. H. Ez;kmnn,'lgzs P. I03: see also
Ewsmﬁwumdhthnger Amgterdam), p. 53,

By b ta the wi d verwal of a pupil,
shei ,mtﬁefumre bepmn‘bkloomthnl:hemmmmm

langnage cotrect
resonances have been recorded, always that the
teacher bas magtered the princples by which the
i 1
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SINGLE OR DOUBLE RESONANCE? [ 1]
 NASAL " QuALTTY.

Before concinding this chapter, mention should be mads of
anotherapel:toimsalrmnu viz its suppesed acticon in
g:d a “ naggl pmmnuaboninomdlnaryspu:ﬁas

example in the ** twang " heard m Enghsh pronunciation
10 some parts of the North Americen Continent,

hhﬂmtn&cmmofmymvmce.wmmmhhng
an American pronconcing the word “ well“ 2z wil, the m
belng. amlike the vowal in the Franch word mamn (xs) or
), it appeared, on repeating the sound as a whisper,
were gdéthiona! resongnces imported min the
red. wund. when the twang was " puot on ™, but that
nbtsﬂoithmuwmaﬁecbed:fthenwmhmpmrhud
ing. It was evident, therefore, that the effect

was not wholly or even primarily nasal

The tescnanses chserved at a trial of the vowels m and #
(American) were as follows —

»asm hat. LELELE i)
a new 2732 (\mc.hanged an closng
nostis]
1824 | persisted an 1824 ﬂemaumble]
floud)  Brz | mawedto  Bbrgrs,
a new 1366 (lmed to 1217 on clomng

& e (thmat munanm}

Sirmlarly with the vowel i [eat] at 2434f383, this, when
propounced I with a twang, gave 2434 as hefore,
Mthamupmmnmnceoiambommlﬁmltto
:dmu(y}andannsa]mumnu x31y-1366, winch could be

Thers was also a Jow resonance of z4z heard
mthtbumanlmmanwhmdﬂtwnothﬁluwmm
383 (fant) and 287 (louder) These fesonances were found
difficult to identuly, vwing to the variability of the central
onifios—ade: between the tark of the tongue and the edges of
*hewﬂ_pﬂlate——andoithedmmolthepuu@e to the
nazal ety
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In order to test the posibility of producing a * nasal *
quality 1 a vowel ding :nod.:lY was rmade with
2 resonator formed of a rubber tube (about ¥ inch diameter),
attached to ax organ reed and fitted with & cork tongns, see

Fig. 70.
[N
g R Mi—-(i

Fra M.

It was fermd that if, while the reed was ounding, tha tube
was suitably pinched, near the opening from the reed (as
dicated in dotted lines in the Ggure), an apprecabls twang
was added to the vowelsound. A mmlar expenment (sub-
stituting & robber sirip for the organ reed) was shown at
Toronto, in August, 1524, but the nasal character was then
lesr marked, owing to the poor quality of the reed note prodused.
by the rubher stnp.

This experiment inéhcates that a part, at least, of the so-called
naspi qnahty of the pronunciation Dew in question, 13 probably
due to 2 comstrichon of some part of the pharynx, so as to
produce en additional of high prich, though the
presence of nasal rescmances semms also to be mndicated In
thts comoection, the work of Mr. L P. H Eykman shemld
be mentioned.!  After referring to the theory which hae just
been descmibed, he says, “ Now the addihional rescmating
cavity of small size relerred to is actually formed through
the narrowmg of the uwvular aperture; for the smaller this
aperture becomes, the nearer the palatopharymgeal folds ¥

TeSonAnCe

pharymx It wonld seemn, therefore, that it is not the nartawing
of the gvular apertare that actually canses nasabity, but that
it is brooght shomt by the formabtion of a small
cavity 1 consequence of it.*
Trk EVIDENCE As T0 THE NATURE 0F VOWEL-S0URDS
Wa have seen that cheervations by ear of the principal
msonances pregent in the bhuman mouth, when the vowels

1 Neopindslopus, Kpy, LEky, T4,
e ol e o5 i o auchor e o G wvaa.
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art whuspered or soby, are confirmed by experiments with
models. The same combinations of resopances I models

Kive ly the samn l-sounds, 5o as to be
mmahudegbeoimtamwundnrmtmmmﬁnchan

k.

vowels are ~ our way " of appreca; the characteristic
combdnations of remmogm winch are ggup in the human
voesl cawity, when the tongme =nd lips are set in differsnt
characteristic postores The main result, at rach postums,
15 1o produce iwo 2 paur for
«ach posturrs 3 Thepamgenfturbulmla:rthmushthztuned
ca\ﬂtg:pmdneus a combinatictn of moted whistlenotes
wm;hweha:asabteathedwwaspﬂedvuwd The passage
af thythmi by the achon of the
vocal cords) oolom'thcnmmulmtehyanphmmig—

harmonics of the larynx mote, s be within the resonance
plﬂch {:m:demg posslble overtones) of the resenators. Besides
thereara Lh vhach we have
not" ic, or at Jnast lem charme-
terl_rsg;c. addmma‘lmanms
resonances define the exact whispered pronvnciation
of the vowel-sound P
Considered as o muslml instrament, the human vouce 18
really & bitle archestra of wand matr Teed (of the
vhoe type) and twe, three, or four muted whistles (of the
ocaring bype). In whispered spesch the reed doss not play @
in voiged speech the Tesd plays sMrough the ocannga ' In the
tast of nazal vowels all four ocarinas arc used—in other cases
iwo only are euenunl
Tra= "nnbe"‘"by!iﬁ]u
butmlymmsaswhneﬂmnntnmmdtnmng the resomator
ere such that its own fundamental note {x} and first overtone
{23, or m, for example) bappen to comade wath the rescnancas

The M fhar of rostSaLte y.mnm.mummumhpmum
mmda Barodt posturek a2 by counterclanpng (e opper and

Tewmances
" To test thin analogy, an manna was moted with plarbaos, n

-nh-nhmuopu.uun , andd e ' vowe! " somnd hke m
mh¥d & with £ holew ppedim nud tha vowekbscund Jike 4 felml,
and wiih wopped 11, and ta kul—ﬂﬂdhho[l]ll ‘with all bala

Hogpad the sound was Lks the soosoint o,
B
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oia vowel. 1tlo|lowﬂ.hatmlythouvowehwh1ch
thair

by the action of the resonators  In other werds, the notes will
have o difreat tone colour, and thetr wave form, i studied

wively oo dufferent laryngeal notes Vel we matincts TeCOg-
mﬂmtﬂ\eyumthemwwdmﬂﬂymm?zﬁwmt
note, not diferent sounds such a3 thew wave form shows them
1o be.

The fact 19 that we unconscously recogmize the tongue
and lip pesture by their acoustie effects, and are primarily
mterested in the postures rather thap m the wave form or
totle exlour which

My daughter (uﬁﬂm) bas peinted out ! that the
effect of tha droble resmnances of the vowels m our Wm
may he pared to that of 1 \rm In case of

cor braw it ath 1
rom. the svid of two two-d A
tafmimmlbghtlyd:ﬂeremupetu. Iz ﬂ:euseodwwel
woand percaption, we receive two acoustic rnages, one taken
from behind the tongue, the oiber taken from i front ; from
these two sound mages we reconstruct a mental pacture of the
posttion ar posture of the tongue which produced them,

L Soremos Frogeer o 78, July, 1824, p 13,
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OBSERVATIONS AND EXPERIMENTS ON THE

CONSONANTS
As compared with t.‘ne ] ds, the uyed
1o be—acousticall —a litle known and mther
neglacted family. y, they had beem studied in great

detail, and the rnethod of lhw pmductwn—by tongue and Lip
movemam and potition—wras 1 most casts well understood.

The linguists, too, had studied them mmutely from the point
uiwewofthmgrsdualmtmmphmm the course of language

Tt was ren:opnsed that certain of the consonants—commonly
classified as smmi-vowels, 1t m, &, § {ﬂﬂ 1 l{unmlled.),
w, and y—were, m fact, nearly related to the vovwels
were considered rather ax half castes, whose darker ancestry
was unknown and of It gensalogical intevest. The
wundsowm'mmydamﬁud Iosrvea—-—,h.l.t,l.e—
and fricacives—a, 9} fish}; fv; I(thlnthm].ﬂthmth:s]—
were  usually treated rather an moises e, diryhthencal
vibrationg—than as musical efects.

Thue D. C. Mill=r, writing in Tgr4, says! ‘" Words are
multiple tones of great complexity, blended and flewing,
ougzed with essential nomss. If with the vowel tone 4 (mat)
we combine a final nwse represented by ¢ the word o + 1 is
produced ; of to thi simple combination, we add various
it} nalus,mwalwdsmionned. wa: bt ot o 8L
f+at,h4at,m ot ptotrdata £akt 4N YAk
However, the stody of nwmses may well be passed unhil we
understand the simpler and roore interesting mmsical tones.™
It wll be seen that Professor Muller hers includes even m and =
amongst the ' nmsynnﬂminlmmg“wmpmenhotspmhl

In the course of the ongnal ts with plasticime
vowel models, mazy tﬁdswemm tions of the
models, durmg blowing-—such as had been Ty carried

b Scuman of Munical Sownds, . S5,




Too OBSERVATIONS AND EXPERIMENTS

ot by Kratzenstein, de Kem, Willis and Wheatsteme,
with their bell-shaped or tol resmators. It was found
that a cunsderable pumber of different consonant, sounds eonld

and release of the models,! ol (bay}, 4 calmj,ntnmj e (0]

For example, complate: clogure (by the palm of the hand)
andl{whu} pwdueedpnrb-— :

thenw%!l“le‘at] :l[n] = {men), andn(up]pmdnnadasamd
ke w—lollowed by the vowel I Bot if the of the hand
was first mogtened these models alse coald be cajoled wmto
semmding p and b like the others,

Again, compleﬁedmandrelem(mdﬁm%remn
a5 before) of the centrul orifice of the v medsl—see
pngeﬁn—-—bymunsoiaphsumplugmthemﬁn{athm
stick, gave p or b, ccordmg to the aur pressure, By analogy
to the human mauth and the of pheneties, it should
have given t or possibly k, since the action was comparable
to a closurm of the tongoe against the palate.

The conclusen was mevitable that these ™ plesive ™ con-

of

chmc‘krwastherﬁcteduenottoﬂﬁcgwhminthemnth
{mmth!vmelswndmgmodgl}mw
t to the efects which thewr mode of production bad on the
set up. Thusg the duff P
due to the of duff imtial t the
moment of release of thecloaed arifics which produced them—or
tothe different changes which the ipitia] resonances (nderwent
as the clesure became fully released, crrbobothn{thmeam
From this point of view the

of y and m o o cotild ba
1t was noticed that all the p- b ing medels had
comvergent or cylindrical mouths. Figs. 43. 47 49,

2 Ees Clup. IV, Fug. 45-9, pp. 91, 82.

PP 'y P



THE CONSONANTS

whereas the models lilke , Fi L or d . H ,
which, unmleasebyha;dsupgllvekwum Snd) iga

bnlltmsemtnbeunaloguustnanuthxrmﬂtolDC]ﬁllcr‘
in which a group of organ pipes—which together preduced
the imtomed wowel g—were made to :art.\u:ulm.a'ef the word
papa ™, wir. by the st and releasing of the air supply

ezslﬁ the hapd on the rubber pipe.
In Millet's experiment, it was the sadden St ping
and re-starting of the vmlmnmmwmmtedm the
conwmant p; evidently the same sort of effect bad been
produced m the pressnt case.

e Tl

Further sxperiment was now made with this model (w earth)
mdilmﬁnnndthnlavanetyoiwnwhoou}dbeohﬂmed
fmmltbysma]ldmnges

modal was convenient as it had an

mﬂuthmdmmﬂymbl‘.éwntﬁlodﬁm.whmhwul?ipg
reached by the fingers or thumb. It was found that when the
central was opened and clesed by the ball of the thumb,
eg it had been, pﬂ\rlh]‘homly, by l.'lhr tplnshdmlow meﬁ
eofgmant way p at orbal
mﬂmmhmywnsunﬁmmwmntom&cmvmmwm e asto
eover and uncover the whols prifice in one opampten.  Any
method of closure and relsase which altered this condation
alpo aliered the resulting comsonsnt soopd. I the ceniml
corifice was completely closed with the flrat fnger, zet at an
1 Cp. at, 261
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, 85 in , and then partislly opensd
theﬁné.;dum“shwnmdﬂbedhnﬁm&yeﬂm.

the Anger and of the front onfice by the hand of the opemtor
It the first finger was pressed as befoce, against the upper edge
n[themtmlmﬁne,‘butsonsnaﬂopmmmmtothnunﬁm
or to touch the Jower edge, and was then sharpl
tothenpposwewalLacleaanamely.uthesyﬂabilnﬂoo}.
wak prodnesd , while o the " v and down
from one wall to the other Iudi-indl (loodle-

The consenant 1 could be made 1z yet ancther way, namely,
by ingerting the first finger into the central onfice 3o 23 to close
it by about two-thrds and then y withdrawing the
finger towards the mouth of the m ; thus produced the
ayllable ly (mather hke the kn- of the French word lews).

Finally, if the first finger was pressed less desply into the
crifice than for /K, or 1—so ag to effect a parhal closure, and
was than grpduplly withdrawn during the blowing of tha model,
a sound like the syllable we {rather like the French woemx),
or mtermediate between v and mw, was prodoced. In the
case of the sumlar medel givmg 1 eat), see Fig 41, yet another
consonant was produced, viz, ¥ {as in thee)—when the central
nnfica wag constricted and released by a plastiine plug

It was clear that, in all thest cases, the caly physical efect
bad been to vary the accustic resonances of the medel m
dufferent ways—by varymg ths apertures of the onfices or,
poasibly alsa, mm some cases, by mtroducing additional

by the of munoer resonatmg cavities
between the walls of the model and the operator’s fingers or
hand.

At thiz stage, therefore, the defimte comclumon seemed
yustified that the consonant ssunds—or at least all thoss

which had been su far —were as essentrally musical
29 the vowels, and that shoald be capable of identfication
bythr.lmmnalpqtdlof rescnances.  Further, as there

every Teason to that the

Gid 201 diffes n kind Taom those already cbosrvac.which
inclnded semi-verels, ploaves and fricatives—it seemed
deythataﬂthewnwuutnsboﬂdbempabhalm&lml




. Wiifnd
Phonetic Theory * There, m addibion to cbserva-
tions om vowel resemances, Perrett had referred to these of
the wowel-hke * mverted (cercbral) ;7 i ity exireme form
as spolen 1 some parts of Somersetsiure *,

Dr Perrett hadmtmedmoorthreehannm"remﬁnmed

tongne, and = lower ranga of 342 to 4ob, raade in the throat
and heard on tappiog the threat—besides two faunter nasal
ranges, anr 6t rg2-315 and another at y67 respectively  These
were apparently not essential, mnee the ¢ sound could be made
without usmg the nasal cawity The upper and muddle
resotiznces covered, as will be scen, o very wide rapge, the

It wemld weary even the particolar reader—not to mention
the general vanety— the succeeding expenments wers
desciibed m detad. Al that will now be attempted 18 to
idirate the man resilts and to relegabe any detailed observa-
tions of and of this and other
consonants to Appendix VI,

Theﬁrndiﬂimﬂlytobeemmnteredwthatdhmlng
more than twe wmsenes, For thr
Tesoontery weye made, 10 plasticine, with resonances— befors
joumnng-—of 483, 18a4 and 2048 respectively. The common

* 2lgt Febrosry, 1221 * Dp, at., LA, p. .
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orifice of the back and middle resonators was 16 mm. in diameter
and that of the muddle and oot 25 mm ; the mooth of the
front resomator wag large. When thess thees resonators were
juned, tha front resonnter foli is Eitch teo semutones, the
muddle resonator fell twenty-six semitones, and the beck
respnater fall leven | Moreover, the inner and hack resonances

I]lnwe?ﬁk} uﬂthpatchudt‘hmmhbershm These windows
of the resanators to be heard throngh them
and did not snbstantially alter the piteh of the resonater.
Later in the expenments, very small holes were bored i the
Tegonetery, instead of wserting windows, so that the sounds
mmdethmeanlﬂbehmdby“hnmungatthekcyhole".
A few expenments were made with three or more rescmatory
in parallel ; theae were easy to tune, but the passages leading

Fic Tl
from the artificial farynx to the resomaters camsed sprious
regamances, which wierfered with the results A resomator
of this type giving the resonances for B (as 1n thee), a8gs,
1448 and 343, lsahowanlg 7z,
Besides the consomants elready mentihed, the fdllawing

were d dentally the pulatin of the
vanous models which were made m the attempt to producs
the trple ¥ .—2a was produced, besules & {thee) and k,
byl.hemodalsshminl?

'.I.'humod.elhadlﬂatr?:hiirshm roof covering the front
two-thirds ¢f the cavity, whih was made trough-shaped ;
the fdoor af the model had a protruding toogue lying across
the tremgh, beyend which was an cpen mouth. Thus the effect
of rasmng the tongus could be rmitated by depressing the
rubber roof to meet 1t
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The n sourd was made by pressing dowm the rubber reaf,

as the tongue action 15 exmeerned, this modal behaved hke
the human tongue i sounding m, except that the palate
descended towards the tongue, instead of the toogua tismg to
meet the palate. There was no nasal cawty in this model

and the irtation of the continucus hum which passes et of
the homah nmtnls must have been doe to leakage between
the surfaces of the tongue and the mbber. Pressure at the

T and 4 were prodoced by manipulaton of the model
shown at Fig. 74, 10 which the three front resongtars—two
and one single—were connected to the common back
msouatnrl:ytwurubburtnba C and ¥, whuch could be closed
by pinchung *

Fre ™M

The ¢ or & =ounds were prodeced by pnching both tubes

and then suddenly releasing tube ¥V, while blowmg the larynx
of the model.  High pressurn gave t, lowr frrstnre gave sounds

’I.\Iﬂn.lmd cther plishooe models fitted wnth robbar tobée, it =l
Tound thwg, e m.,mdudevnlapedm:hu materal m contact with te
Tubbar. The czacki danded dw«lui‘:ledm mluummm
mfanatod m several oo arhom was prevend ounforeng
MMMNMNMIM:W“M-D m it
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more like d; the & wa= ly impr by pinching the

I the same rassnator was closed By a pedforated cap, so
as to lower its resonance to 645, pinching the tube over a
distance of 3 cm (by twu finges on one side of the tybe and
the thamb between them on the other) gave a clear ku at
hugh pressure or & sound more ike g at low

Cloture of tube C and partml clesure and release of tuba
¥ gave a clear s, depending on the pesition at which the tobe
was mmched, relative tg its gpening into the front resomator.
In this case it was evident that the consonant & was depandent
fin part at least) on resopance in the rubber tube and that the

of very tugh putch.

A more orthodox a was produced by the medel, Fig. 75.
This mede! contuined an large front resonator tuned to
287 which acied as & cavity, a smaller ceniral fromt

resonater {T2go) with o backwardeatrndmg [unnel-chaped
plsme (1é25} Izading to the back resonator giving 683 and
resomance probably about 200, and a lower (vowal-

lnmapmmhadasmlnramusucemmthatdmmng
the tongue to the palate—to form the closore, and lowenng
for the relenso, a3 In forming & There are actually four
resonances heard m a2 5o that, provuded they were properly

3 L ta 2168, 1217 15 3568, 883, and 203 to 228,
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taned, the four cavitzes of this mode! might be expected to
puednee a good imetation of the natwral sound 2

VARWATION OF CONSGMANT RE3ONANCES

In the zystematk examination which wax made of the
consonant resoignces, the resolts of which are set oot in
Appendix VI, 1t was found that the varous resonanoss varied
inmny:mtmwemrasmdeaungeasﬂmseohhemul\
but that the actaal prich beard ot duferent tnals of the same
consonant depended on the vowel with which 1t was associated.
Thus, 1n sounding the syllables it feat), &t (as in uiter) and ot
{oot}, the rescnance changes were aa follows —

[ — Front
Consonant ‘Transient
mod masccinted | gust befnpp | post bekam t
wowel cioaazd cloure
i 3‘12 ta 3':143
B aos 2579 {,",59 55t nse)
: {35t fal)
1366 to 1722
. e o665 [{6:0“1“ nse}
| (3 8.t fall)
i 1217 to 1has
- ooy 812 { g;oxzn nse}
! {no fall)
Fic. T&,

3 It was found (25528 that tuwog of the rmoupel resmano of the
trmmmant N an ba vaned fom lem.u.e.m;%nmwulﬂ

Fepmance may b o GBS o 2048
&Mﬁlﬁmﬂnhth&mﬂhﬂﬂlm&umw
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It will be seen that the front wowel msansnos hroke up, as
# were, inte twe ethers—one of higher piteh and the ather
of lower or equal pitch—as compared with that of the front
vowel resonance.  But the fnal upper consonant resonances,
whrhmmhmﬂatthemmentofdowmoﬁthetmue

If we examine the change of resonannes which ocours in
a particular case, it will be found that the changes themsslves
are also varable Thus the upper tranpemt resomance of
it rises four te five sermiones, while the lower transient
drops three semitomes, whereas the mimilar upper transent
of of rises from eeven to twelve semitones and no falling
ransient is heard.
It 13 rermarkable that theugh thess transient mgonances
amolgmal:m ance 1o distinguishing many, if not all,
Ditheoomomnchatﬁtbermnmtchmsuuemt
, tither in point of muucal puteh or rate of
the conzonant scunds all wreng or may even be unrecognizal
these resomances may yary wery greatly for the smme
consonant. We shatl refer to this question agamn fater.

-

i

RESONANCES OF A Rupagr Tume

There 1 oo wimple sares of experiments from which
mmu:hmfm:pl?mmpkgmedmhm be well to refer
w:tm&hﬂ'egtwﬁbembﬂedtha:l ﬂmmuf%
medel illoxtrated in , 81K , was formed
Tegonance within therrfbb": tube Pmnwmy ted the froat
and back vowel rexmators. In wiew of this otssrvation, an
examination was made of the affect of closing and releasing a
robber tube at dufferent distances from tis open end, end alvo
ofmahngmualfn&mddmpkudmatﬂmm
distances. experimenis ware made with tubes of €5 and
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I3 mm. mmhbwmuﬁmdnmlylbmdm

duoedinthiswny.udthatfwmﬁm.upmam
30 mm., from the open end, tubes of 64 mm. and 13 mam. all
geve dmilay results, At 65 mm, mdwe:.themultsmththe
mtubeswm;:debnanth]lyd:ﬂmﬁl b documh heed;?;m—
strictions wene e tube with t [ ]
steel rule, while the bypms

mostly taken with an adjustable Iube l:l\p. suhshluledfcrrthe
steel tule, The positions and rescoances at which the cl=arest
consonants were ohserved are set out 10 the table on paga 110,

It will be seen that the comscnants p and f are alweys fomd
together—tha one beang made by a foll clesure and release
of the tube and the other by a partial closore—whether at
o distance, Le, at the month of the tube or at 142 or 195 mm.
{rom the mouth.

A gimflar relation was found i the case of the consonanty
t and &, and kand B If the tube was blown through a reed,
thefbecame 2 v and thedbecame V. § and ¢ generally remasned
as such, theugh p became mora Like b on blawuyg more softly.

The production of p and [ at ¢ and alse at 140 and 195 was
surpnamg, but, m view of Miller's expenuments with argan pipes,
seerned capable of explanation 1o thee way. If p 1 heard when
vowel respnances are started together suddenly, then any
length of tube which lly gives
tcamelmnnd.shau]dpwpmasmntmmththatvuw{l
when the tube 9 closed and released at that length, In tha
table, it will be seen that at 140 mm. {ull closare), the
531430 Jorm the Seeal's. o} and b fuct 5 SAaepened 4
1533 + (men in aw
03&2&430 beard on Blowing acress the mouth of the tube. The
sudden ixd m‘thue by the release of the
tube, Jueed t . Sumilardy, the
l:losurentr.gsmm. d ‘the z160{104, tog
with T534. ‘Ibes:ﬁg prodoced an audible vowel, between
i(ent}mdx(lt}, which was net mueh interfered with by the
presence of the * extra " at 1534

Tﬂnlmnmmadauftheeﬂmuo(mtmgntubem
two positions, and it was found that a sound like f (sh), could
be got by constricting an 8 moo. tube at 720 mm. and 140 mm.
A much better | was made by conatricting at 2o mm., with a




Tayianco
from Du:‘n. h.?u?lu at
4md | tobe c‘ltllll at partial |chouios & .m&
oo ), fgmang | closnre. | closure, | relesss | aclenso, | Obmorvatigms
L] [T — — P H g dyhnive
reaca. baard
13 A4 | S13-6400 20 L a -
13 85 5700 - t . —
2032 | 130 - - iy — full closnre and
{Joha) partl. oelodan,
“ LET A 2805 ) g {lrehi) —
13
8 &K (1024108 [ — tmk [ stad -
L1 154 | ez THRA
B 2185 k L} clear consemts
Bisa
kL] (L1} HH ez k L] clewr commta
s asen
L] 130 (f 845 funy [ LikE— twk 1 clear Far 16M
ma e FArtl cloar
4508 a3
E15E
b 1340 [f 480 T ] 1 P and f ciear
1002 mz the F248 may
5700 faantly LRI~ e Avo Mughar
2042 boo ] Wt S48
TG
1w e 04 m 7 ¥ P und § chear
150 304 e rosoncas .
S188 Mz beard oo tap-
49 pang tha tube.
LSS Joadd o abovm
TR poasi By
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tube ely adjusied 50 as to laave a dat alit-like of 2 mm.

Ige 1be—|ndmm byﬁnge‘rmdthum:p:t'::smﬁum
the tube mouth. The nmb coostnction was made
at right angles to that thetnhecllp Small changes in the
finger and thumb constriction mads marked changes in the
resulting sound. Thus, at %4 mm —mstead of 45—the
tube proditced a clear whistled note 3156 §<™. The meamre-
ments were taken to the centre of the constnction by finger
and thumb and to the front edge of the tube chip respectively.

]
fic ¢
This resnlt may suggest an g of the d

af whistled notes by the humar mouth in the absence of any
chisel edge for the mir jet to impmge on. The rubber tube
whistle, however, would not speak when the air Bow was
Teversed, a8 o movih-formed whasile wall do, on in-bresthing.

?hgbﬁtl{sh}dlﬂmmadehyaﬁngwmﬂhmbm
Aixiction af the 13 mm, tube, at 23 mm_, 50 88 to leave a 2 mm.
hole on one side of the tube, and 2 tube clip constriction, at
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tight angles to the former, at 55 mm. The sound thes made
mvwhheamtuﬂ]j’(sh] m:haslsundmsdlmkmﬂ,
Iex £ ly, in slenca |
At afa:erstaae {124) 2 Ilrge.rrubbntnbo—-x inch in internal
diameter and 7 inches Jong—weas fitted over the end of an
reed 50 23 to form & flexible resonator—the length from
of reed tube to cpen end of rubber tube being about 16 em,
A good u (calm) was produced by constncting the tube at
45cm from face of reed tobe by means of an adjustable
be clip (see Fig. 78). With this arrangement it was found
t'hata range of crmsonanis could be formed by partual
mtotﬂdmmoimtube—byulmalpm—mmmus

poutions
Thus, complete closure of ths mouth of the tnbe—by presung
1t edges together with the thumb and first finger of both hands

FIe TR
—iallpwed by the sppheatton of mar pressure to the reed and

the thumb and finger <losure, producsd a
the syllable po. If wstead of completely
cloung the mewth of the tube 1 was ally closed and
teleased in the same manner as before, consonant was a
soand between w and ¥.

When the tube was beld betwzen the thumbs and second
ﬁnmrsufmhhandatxmkummmnmd and z bp
formed by bending the upper portinn of endof\‘.helube
e peomeacal th ti e et prsssos— gt suBct
‘Was tobas was
ar passed to kesp the reed in vibration, while, if the tube was
more tightly pressed so that the reed no lenger wibrated,
the consonant was an equally clear £ (fa).

» and & cocld also be produced—though with mmch greater
difficalty—hy the tube at 2 e [rom s mouth
and 1 cm. from cne side with the first and second fingers
against the thiumb of the left hand, wiile the reat of the eross-
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pectiom of the tube was clowed ecpletely by the thumb and
first finger of thenght hand. Inthus way a very small rescmating
cavity was formed agamet the left ode of the tobe which pro-
duced & = 1f the awr fiow was sufficzent to operate the reed
[as) or an n if the compression was meréated B0 as to radnes
the air fiow to a point at which the reed did noi vibrate, The
corract adyustment was difficult to find.

An alternative method was to constrict the whole width of
the tube at x5 cm. from its open end between the first and
second fngers of one hand and remforeing the pressnre with tha
fingers and thomb of the other band. A mmute change of
m{;&:;ldthemnstricmﬁlchmedthemdmlh?!—

er sound bang mora to produoce
(unm}ammmmﬁmblemmm
‘before 3t changed to the newt lower congonant, namely § ({th)
or ¥ (dh). These two sounds, 4 as in thigh and § as i thy,
were gaaly produced by a partial closure at about § cm from
thpq:enundn(thetnhaamdmgusthemedminvm&m
©or no

The best ¢ {tata) was produced by a cleap-cut 1
closure end rolease st 25 em from the open end—eorre-
swldmgappmlmatelytothehorlpmdmedhy partial
cloetre  The closure b:p:rfmedbetla’by]aymgtbe
tube aleng the palm of the laft hand and a the edge of a
B Eere oy oakage of acd B e oot cioasrs ot caoe

. ar at a at onoe
prmdunedanaysmmd

After much searching & method was found of produring the
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In this way a clear " ush ” or a sound lke the French © dge
were produced by variations of constnction.  In this case also
fas in that of w or 8} the exaet adjustment was difficult to fmd
and the permusaible limuts of deviation were sroall,

At 7 em. from the open mnd, full cosare and release gave
@ clear k (kaj—the best result being produced by & clean cut
clotnre A ibed for t. A parhal ure at the
same gave a clear uniniled r-—a tighter partisl eloture

emthaimchmetalmleheldﬂit—utgm produced
ngutturalsmnd]ﬂmtheﬁermnn "ach "

Fris B0

It will thos be ssen that nearly all the principal Englich
consenants (other than nasal sounds) can be artificially made
by the ample expedient of compressing 2 rubber tube in the

to the of
clomure or consinction of tongne or‘i\ps by which the same
4ommds are produced 1n the bnman maoath It 18 ewdent, there-
fm,thatthzmndsmin!mon]ythemmofchanguoi
remonance (with or withont phopatim) and as essentially
mmeirzl in charavter o the vowels

CL 10N oF O T

In‘heam‘panpngtable Fi 81.' the varicus Englsh

e to their method of
formation, ia. byfu]lm'paﬂn]dosure--at different positions
o the vocal cavity, The consonants of more forwerd forma-
ton are {80 far as possible) placed above those of less forward
positinn.  The list, which comtains forty-one separate sounds,
is not complets ; thus, it does not inclads the trilled +, or
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withott a jich many people malke
byaﬁuma:d]erkuftbuoﬂpdauforuumthewmd"t@
ttwupence] Nﬂtherdaultmchldet‘hemofmndsm
by reversing the erder of events i articulating the scands
written, . dx, 4f, etc  These are made by the sndden release
of the back onfce of a small resonator ; themr is
ﬂymnpambletothatolthsjmthedou‘bymstnded
tube, substitnting for the fxed partwal rlesure at the back
mwh:chmn.sellbeoam stely clozed and melensed
Many of the sounda i in the table bave alrzady
becn conmuderad, 3t wall snffice (1t is haped) if we now deal
mthtwngeueraltm v1z thenasalam, n and g {og), and @
the diferences betweesn t‘beso—m]lndvumed'ld.l.l.s{:h)
and & {ther} =nd the upvorced p + k& a J ¥ (thm) elal
Tegpectively.

Frmt, Migals Bark
Full chonare | Purtial r-ueanaml Parbal | Full vlerure | Partwal
and rolease | soamro ey acd rokoasa | Elownoe
T 1
:l' 9 : k!
b v a il ¥ ¥ i)
— x — — | 1 uthe)
§| - ] - 1 | dl ¢Edde] -
- [ & | 7 tug- | Kl fhickie)
=, X : )| 81 rwieh gy
HE | - - - — h
! I\
| Y [ t Uprese) k § (St
* loaht ")
— | bw — — — X (Seota
& ) ! oct )
" R | 1Y o— Xt —
Pl iphony © o ity | — | ] factaomy X
W hoputhal-| B v - —
mief |
d r z
§ = | — fumen) — [ 1 -
Fus
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Nasal, CONSQNANTS

In 1 g to the of whi ] m, n, ind o (ng),
it was found that Bomudum-iesmt.hnnhmnt
upper TesonEnD, Whi #bout seven semmtones (1e a

musecal Iromnbon fram a to § thus o 1217

"ﬂxs@ a i
#d\v\-"nh a4rt{ber! t.f:;’f 2§ mm m internal diameter these
regonances are given by constrictions at 8o, 60 and 40 mm. from
the open tnd.  In the mouth, they are prodneed by the poo-
gressrve reduction of the sizs of the cavity made behind the
point af closare, namely the lipa for m, the tip of the tongue
lamnstthehudpaluleiwnug’thabmknt the tongue agasnet
the soft palate for 3,

The cybndnral inbe model, shown i Fig 8z, bad a nagal
cavity of reannance 724, comnacting, by & 20 % 4 mum rectangular
aperture, with a mam tube behmd the fed tongue. It was

Fu: B2

loued to ez a good m of B, according as 1t waz closed at
the mouth, by band (for m) or at the pnfice batween the
" tongue "' and the oppesite wall of the tobe, by inserhng I.he
thgmb [im'amg The vowel-sound—due to

the ares of the central enifice—was £ {If when\‘he
tuhewasblnm:\mlhaut clogure. When the = and o closures

‘were made in succession, the model sad Mmny, quite clearl

The , 1t thi case, was flxed ; had it been movabg
it ig prof blethatbthmgmgrt'huktothsapwlm.leadmg
to the nasal cavity, and by for clesure—in
thutpmhon—-betweenthetamguemdthetubawa]l the
consonant 3 would glso have bean produced.
Thenmndmrmmb}ymduﬂedmthswaydtha
as mm. ¢ rubber tube g 160 mm.
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madthemedopemng even without a nasal cavity—the
dmmucedml:ﬁ“:mu wntt;mkng?“wuwtyﬁ
ltthepnmt the rubber tubewasmmcw
Constnictyon at the mouth produced m with a
{hat} on release, constrction and releases at 45 mm  gave
constrniction and reease at 65 mm. gave 34, o thnwwd
“hang " on clogure after soundmg the vowel—the wmviial
b hung predoced by over-blowing.

" VorcED " AKD * UNVOICED ' CONEONANTS

The other group of consonatits ta be considered, is that of
ptELsband |, clagsed as
alld.themrrupomdmgsenab,d-l.'.l Band x.
called .

articulated 10 e whisper, ie both unverced  The audible
of the

T of ether group

appear to be suh Iy 1l ‘thmlghﬂlhmwu
are, in general, loader in the so-called vemed serses, and the
Iouder m the d It = true that the

TpEeT

two proups are usually dstingished—-in ordinary speech-
bybemsmwdwun{muedmpechwly,andt}wymybe
reproduced 1n models by the same expedient—at least  the
medtheuuntmumgmnds!.r.u,axd.n.

It was found, t the t § could be
hum:nlva:edmthcntmakmgubewmeatmt aleo that,
in changing from the voiced f te the vomeed v or, Lualusdegme
from the unvoiced f to the unvoiced v a shght forward movement
of the throat could be felt above the larynx when sounding v,
und a shght b on g § The action,
Hany.mmdethemwth,oouldnot.ufoomﬂ‘,beaemwmgto
the fact that all these sounds are made with a compleie, of
nearly complete, closure  To test whether the change from »
to b was [n any way doe to lip actfen, 4 pair of fixed hps were
made in plashcine—in the form of a mg, @viog an openng
of 18 x 23 mm., which coald be held between the teeth. It
winmdmmmumn;mtpmbmbemdeat
will—voiced or oovniced, and at high or low the
Eganﬂclcdngcﬁmﬂnglpenmbemg with the

thumb, in the same menner and at the aame rats,
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muchuse,whlethgtmguemhplsm.dy Clearly then,
the diffarenee did not depend on lip action.
Inmderthatthnaﬁnmddsthumuthmlghtbeobmed
& mouth stopper was made of 2 45 mm, diamneter cork, of which
the centre portion was cut out and replaced by a glass window,
an elactric torchlight bulb was fitted to the wside of the cork
heleadsbemgtakmout throogh the cork wmdow frame),
1th thns devace fshown o Fig. B3), the intenior of the mout
could be camly observed, while articulating p, b—or f, v—the
closures being made by the Lips agawnst the outer sdges of the
cork Tt was found that ne apperent difference was made
erther by the tongue or the soit palate m changng irom p to
e o e 1 1 hasyogial prtioh o T o caviy,
3 m 100N LRY cavity,
That the naml cawity 13 not concerned 1n the dlﬁ'emme{q
furthershown by the fact that all these eonnds may be whrspered

£o that & rubber tube, lad from cne nostril o one ear, grves o
sound. Under these uumdm:msthelus‘topenmoﬂhepusge

Itwuﬁoundthatwhmaﬁne]etuimmb]mmtotba
mouth, whulshurmmg woeal cawnties an for £ and v and #
and § i low afz, was heard wath #
whmnhmnaland:blcmthv.mdaaaj {with 1366) for N
scarcely or not at all heard with & The essential differences
thﬂeﬁnmmedtobedubophmeﬂlmnmelm

Amughmodelmphshmemmndan[amwthndﬂ:
wftpalutlcloudtnthﬁnasa]ﬁwtymﬂtmguelymgﬁat
the pharyngeal portion commsted of a 1 inch dmeter rubber
tobe, termupating in a3 fonoel-shaped cork connection to an
m y tube of about g mm. nternal dinmeter. (See

) With this armangement there was po laryny,
bntamgheqnivﬂmtofthemmorlemomed
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Wlourdsemxldbemad.ebywnstﬁnﬁzgthembebyunmnl
pressare.  With the pharyme tube shgh ycompnaaed,soasbo
give 2 relatively free passage to the amw s
mﬂrﬂmo{memthoithzmodd.bygnd-

gave a distmet wiispered b, while p:rhaiclnsu:euflhemuth

atthuaa.mzpomt 80 a8 nearly to close the passage to the ar
tobe, the same mampulations of the mouth of the model
gave a clear poor £,1¢ the ™ unvoleed " type.

A parr of permanent vocal cords, i plagticios, wers nest
fired, at the mouth of the funnel-shaped connection between
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the air tube and pharynx tobe, as shown in dotted hnes at
Tong 0 o e doh i 55 e of oseeung
2 DI, maxTmonn - i
o?ghcvocalonrds the consonant at full clesure and release
was J. Enhrgmg:heopemngtogsmm wadth, . gEVE P 2t
high air and b at Jow farther
opeumgbogm widih, glveba,thlghorhw
Thr vocal cards wire tnce more closed to a narrow width of
about -75 mm , giving a clear p or I, and the pharynx tube was
constricted at vanous distances and with venous
of closdre. At ahout 1 em. in front of the voczi cords, constnic-
tion0 up to a gap of 4 or § mm pmdncednolonofthenor!
sounds ; further constrichem, however, to 2 or 3 mm. gap,
de&mte]ychl.ngedthepm!mtoac]aarhwv Thi= action
would appear (o correspond to @ partial clesure of the false
vocal cords 1 fromt of the real eoss.  This same cifect of
coaverting p or { inte b or ¥ was produced by constriction at
any pomt mn the length of the pharynx tube, provided the
defree of constrietion was propetly adjusted
notrced that the change from the unphonated poor £
te the mphanated b or ¥ way always accompaned by 2 graat
wncrease of the whuspered voree, due to resohance in the pharynz
tube, when properly consizicted. It was also noticed that if the
constnietion grang b or ¥ was further meressed, so 25 to grvs
a nearly complete closure in front of the vocal cords, the
or £ sound wes restored, fo a certmin mimmnm of aconstc
connection wae required between the mouth resonances and
these of the air {with open vocal cords} or of the canity
formed between the true and false vocal cords in the case of &
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pandi ) can be made ding to
of aperture at the vocal cords.
ith the last-mentioned model a good v was uced by
tha

at t} cm. Ths became a
pharynx

of 1} mm. Sunflarly, a ¢ (the, as 1n thumb) made by a trans-
verse constriction at 3¢ cm. became ¥ (tha, e¢ 1o thug) end a
talf&a}m.bemmeadmdmmmmmoithepharym
ul

I view of the results cbtained with models, theug:l:m:
wuuiedoicmpteumgthehmmthmt]ust

Jarymx while the variong
voleed series. Itm{mﬂﬂmtbydmpmmmthefrmt
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of the throat a whisptred vo became convertsd nbo o sound
approaching fa, while s became 4 recogmzable s,

mchun:lu—lonngthennhmofthmrluwrumanm—but
theymerhwnmewwandh.
on aj to

ﬂleewdenczp:mmmodels ki

Thlsatlﬁstcanbeaﬂirmed,thatthemhuldjﬂemnm
between the iled ts, gt K L on &
and the ' vowed " seriea b, d, g, ¥, 3, I, 5 15 ono of resooance,
and that the latter senes are produced either by the acoustic
effects of dwect accesa to the trachea (o the case of 3 whispered
sommd) or to the effects of the ftsohance of a cavity formed
between the troe and false vocal cords

It 15 imterestmg to nots that with the madel, the whispered
vowe (and the consequent b, &, effect) was londest when the
pharynx (ube was constnicted at 2 cm. from the vocal cords
—1e, 0 the positon camespondmg most nearly to that of the
false vocal cords in the human throat.

Thematternuuldb:tt;zbedouthehumnsubjectghryr:ﬁ;

ohservation o pharynx through a mouth wan

with pharyngeal mirror attachment, wiule the subject articu-
Inted p and b, o £ and v, against the edges of the mouth
window frame, as already desenbed

I, later, bad the powlege of semng some of the results
chtaned by Dr Fusgell, and ol mspecting for mysell the
actwn of lis vocal cords, false vocal cords and epiglotts
during fiormal speech tonditions

Dr. Rugsell has developed what 15, 1n effect, a pharyngeal

‘" periscope ', bywi‘:hmh the actem of the vocal cords, ete.,

photographs during speech and song.
His results wall throw much Light en the operation of the
the epiglattis and the tongue during phonation
and articulation.

The varying ‘'expression ™ of the larymgeal cavity as
o by him when different vowels are ntemad on the sms
note has been already referred to in Chap. II, p. 33), as also
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his observation that the epiglettis co-operatas, in certain
ingtances, in forming & constichwn to produce the back

mnatm-—forﬂ:ﬁle mtbemleoit‘hcwwcll(m!m}

As to voiced ‘when
byDl' Russell, 1tnppeandthatmthemnﬂandvthz:‘alse
vecal cords rose up and fermed a cavity of mmpa.raumly
blaepgt“t;:t I:\ta.lntehé3 hehe bber
o the tul

D e radel shown g, b, 49 alrends descrbed P
There has, up tll new, bees & great umcertunty as to the
purpweandutwnoftbeepugluthsandofthe[a]sevml
cords 10 human speech D, Russell's ohservetions definitely

show that they bath act as esssntial ocgans of arbeulation
Huyufthecmmma 23 well as all the vowels, can be
d—%o0 et to form i an the device
{due to the present wnter} called the rophene.  In this,
the resanating cavitres gre formed by the operator's kands,
three Angers of which are made to represent the tongoe,
so that by their venons pontrons and movements withm the
eavity, a tolarable resemblanee of the vocal rsouances may ba
produced  This devace wall be described 1n detadl o a later

Eﬂldesthr.elecmalexpﬁlmenuotj Q Slewart already
referred to, very of
copsonants, a3 wall s ofvmu-]s Wmmadema‘bnut: —25
byCrandaJJl Awmmnﬁthermnmmiwnd m
by porely hods, anid those which T had ohtained
by ear, 1= given in Appendix VII

AUDTELE RAMCE OF THE VOICED axp UNVOICED CONSONANTS

InChapter IT, on the function of the vooal afgans, an account
was gven of experiments made (o teat the avdible range of the
wwel-wuds Mention mey therefore ba mads of simmlar

carried ent on the ™ unvoiced ™ coRsoRant

(thy}, x rnd g (pleasure].
In fanly put-of-door comditions, with 1 modarate
hstzmn,g dom wind, the m}ll;'l;nd.ng mmlpamtlve
g
myselfmdldeuhﬁedhyll.mﬁ M. Barket "-~

 The Bl Syaias Tockmioal Jowrnal, Qot., 1928, vol 1w, No, 4, pp. GAB-834
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!mimmrangenmahmuﬂmﬂmwuurmmnmt
45 yurds ; st 77 ¥
drstingushable from b (thigh),

% mammoam range for certain identification about 7g yands;

unrecoginzable at g6 yards—not distmgurhable

from 1.

% magupwm  jor certain identification about 143 yerds;
becmnmgumemgmaablaangyyarda

J§{shory for certam 14 20 yards; becoming
uneertam gt 326, Thig 5 much thc Mmest penetrating
o[theunmcedwunds, 1t has meee than twice the range

ta made with the
tEpeniments were correspanding
mg“mﬂm v B {thy), & g (pleaswrs) with the
| Cp—

v, was certan ai about 75 yards, uncertain at rs3—about
twice the range of b

¥, was certan at about 220 )rards, uncertam at about 400 ;
ey four himes the raoge of 4.

l.mcertmnatabﬂutjooyards uncertain at G45—say thres
times the range of ».

a.wasesmmatnboutoiyo yards, uncertain at o0 yards—
say twice the range of ab.

It will ba seem that the effect of the consanants
£ & # and [ is io imerense thewr range of bility from two
to fonr times—as compared with the ten to twenty fold
merease of rangs which was found in the case of the whispersd
and voiced vowel sounds.

Thzmth:romd.ttlminﬂlmeupementswmvuy
in Ch o II “ttht:fz mom um?i:én:ed

apter 11— wis a hght never ve
mﬂaps:honr,lﬂnmngwwnds the speaker.

NATURE OF TEE CONSONANT SOUNTE

Wearenow iz 2 pomtmn to state cartain definite conclusions
us to the pattrs of comnsougnis. Consomants are duos io
resonances, like the vowels ; bntmmnudm:theymmdnced

bymwmemod’tbevowlorgans thangs] thefr
terk ‘nnﬂmlyb%ﬁ( also by their
dlangamdrmofchmmputch consonsnts are ail

made by complete or partial closures of the front or back
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cnfice of the fremt resoaator of the series which produce them,
In every case there are more than two resonators in acion
nzmmantmnguofthewnmuumuzxmwas
theee of the vowels, But in certain of the rmnmce&theactual
pitch preduesd depends {ag has already bpen
on the front resonance of the vowel wath thecomam
is amociated. The actual resonznce changer of a poven
consonant may thus be very different when used with drfferent

vowels, The ing additional examples may be given :—
T ‘lhw\?uu:l| Run;gl&;a n L [hesoes
djee] . | 228  Fall of § sermtomes | 1722
ol {ale} L1 2048 w3 oa I
oliel) . .| 1824 w I, 1 37m2
el (alleluia) .| 1B2q w ® o 1625
#l fearl) . . I534 Rize of 2 - 1722
&l fultimate) . ‘ FEET RN S 1625
ol [athngton) . | 1217 O 1534
o fall} . 12 w P ow 1366
w {ool) | | Dx 130

Here¢ we havs the same consohiant chamactenzed by a fall of
five zenutones or a mze of eleven sermtones—ecwrd{ugtuihe
agsorated vowel, and a termuinal npper rescnanee VAryIng
from 172a to 1290, nrange of five semutones Vet if the terminal
1 be voiced by 1tself, 22 a conhoning sound, it becames quite

unrecogmeable The rescnant change 1s the real charactermshic,
m gpite of its great 4 with Qi d vowels.
In this case the cne izt is the

madebythetongue,wbmhmrapﬂdlyfmmmvuwd
postion o toarh the hard palats, and then falls with equal
speed to the next vowel pomtion.

We are, m fact, dooven ance more to the conclusion, already
relerred to at the end of Chapter V., that, in recogmzing speech
smds,mhnmnwhmthnmmgmmbutmmdiw
tins, dos to resomance, of the pesitton and gestures of the
crgans of arbculaton,

1 Bes p. W7, Pig. M.



THE ORIGIN AND DEVELOPMENT QF SPEECH

Cezrami of the conclusons to which we have been drven
throw a definite light on the posaible orign of speech. It may
be of mterest, therefore, to consuder this question of Ongm
when viewed at 4 new angle.

Speech, we have seen, is Hally a musical ph
yet.mmnapptmtmdrl.weappmmbemtmsledmtbe
sotnds only 1 g far as they give evidence of the poutions
end gestores of the organs of artirulation which prodeced them.
¥ery different sounds are naturally reckened (for :dentification
purposas) a5 identscal, if they are due to similar articulation-
g\sh.um, though these gestures may {for convenence] be made

different posttions in the mewth, according to vowels with
whlchtheyanassodated
msfnctpumtstntbegtstmnsbemgtheessentlalelement
of speach, and strengthens the conclusions of the
that " the earhiest human language may be said to bave been

4 langnage of gestare aigns .
ANIMAL GESTURES

We need not be snrprised at thy idea, for it is clear, when
the evidence is studied, that gesture i 2 common method,
1o use througheut the enrmal world, for wducing acton on
the part of amother indrvidual Professor Jullan Texey,
wham I consulted on the question, has given me some nteresting
examples of apimal pesture in ccmmection with the courtship
“Th s.n;;:lﬂm%& pproaches the female bearing pifts

s the ly Empis g the ing gt
—actually a smaller dead fiy dene up neatly ints an ege-shaped
parcel ]

Two exceptionally interesting examples of insect gestures
have been recorded by Professor Dr, K., von Frisch of the
Znological Institute of the University of Munich.! ven Frisch
has shown that when a foraging bee has found good nectar,
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she gorges herself, returns to the hive, disgorges to the cell-
bees, and then—instead of returnmg at coos to the
mhr? of !upply\—nhe P ta her ¥
to her 3
This she does ofng a ceremenial dance of & peculiar
dwucternnthebxg:ﬂw
1n small eircles ise, then counter-cloch for several
seconds, or, it may be, even for a mimte or twe at a time,
Tha bees all teke motice ; they follow, and
touch the dapcer with their antennat, so as to discover the
scent of the fAgwers which she has just viuted, and
they then fiy cut, independently, to hunt Bowers of &
m?}lgﬂ;ggmgbeehuf d geed poll=n, she alse
E ram =n, erms.
;danﬁb;tufad:ﬁumtﬁgum—-:{mls}ewd!& al;:e:
to agned as composed of two B o
flattened {from tep to bottem) so that the mxddleeq“porum
to both loops—1 a straoght hoe Cwver this
coursa the dancing bee rons again and again, and, a< she comes
to the strazght, she waggles her abdomen from sde tomde w a
pecular fashign |
I axked Professor von Frisch whether he could see any
mmilarrty between the ection of these two danees end those of
a bee i the presence of a plentsful supply of nectar or pollen
respectively, but his answer was that oo soch mlmlanty

Among burd estumisupphad Professor Huxley may be
aited those a(gPMs mslﬂubythe Grasshopper Warl
Sav1's Warbler, and eLuuimamHmn,inwhlchthemale
ctmrts the female by puesenting her with a sampie of the
pesting material.

In these cases—as 1o that of the spider—it peed not be
axtumed thet the gestures are intentionally symbolic, or mdead
that they are intentional at all. From oor present pownt of view
1tumﬁmmtthattheym—mpﬂ.rtatleast—tbemem
whereby the female 18 mduged to accept her conrtir.

Io ot mhmslbdmthath&ﬂadomaketrulysymhohc

seeing
a parrot (Afncan greﬂlbelmgmg to Lord Grey's sister, Mm.
de Costlogon, which had evolved a gesture which meant " I
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want to be Jet out’. The gestiure was performed as follows,
The parrot held on to the bara of 1ts cage with its beak and 1eft
foot, and pawed the air repeatedly, at about Too beats per
munute, with itz other foot, Tt never mads any sound while
performang this gesture, ‘I“lﬁi twon given {whmhm:g
a bable ene] was t re it
ﬂbe“:gh&o offeehng]ior ite muhmp:;mrg:l w'hl::hrqm;‘\;sml perch
a prelimnary to bemp taken omt of the cage. The parrot
hadacqmdmhammwmn\gmmmpnamtama

POSSERITT

It will prebably be genemlly agreed that dogs communicats
with one anciher, and with mankind, to a large sxtent by
gesture, The bark or yap er growl s:gmflﬁ the emotwnal

Joseph wanted to be taken out for a walk, or thmght 1t wag
time to ba faken up to bed, be polled Mrs Wrnght by her
skirt m the direction required.
here thown of Jocephs g s gt ont of G0 o 4
ere shown e W ont o ma
sunny day, gethng her npder way, and finally leading her
acrocs the stable ya:d tuwards t.'be open conntry '
At the London Z I have

mnnthgwtwes(mndewthmtswnd]hythehgmledm
(Malay Stam) and by the Mandrll [West Afnea),
eXpresave pleasw:e The Mandnfl also shakes fus bead as a
mgndplmm Chonpenzees make soma very exprestive
gestures when ﬂ.&k_lﬁ for foad-in paruculara projection
of the lips, whach en coupled with the projechon of the
hands, and an open-mouthed gestnre wth the hps drawn back
%0 a5 10 show the teeth,

The monkeys make many vowel sounds, mdudmglat}
or T it} e (mun} {hat}, » [eart_h!, & fup), » fnot), o (all]

va (o), u {who), and v {puf), L I

I ha vunothe;:danym;ewlno nﬂ{emmthana{ew
sounds of the & SeThes | Tbehjgherapesnppea:toba
mmich tooce silent therr lower relatives, but thetr gestures
are eloquent, Of consonant sounds, the only ones 1 have
obsenedmnloﬁtﬁlammmbytheﬂunadrym
Babeon, and a glottal release made by the Pig-tailed Monkey




Fm W “I2SEPH° AND MR WRIGHT



Fu W “JOIEF{I™ ANMD MR WRIGHT

[facer 11






Fa ¥ "JO3EPH™ AND MRS WRIGHT

[facx o 20
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(Malay States), by the Chimpanses apd by the Satty
Mangaby.

The makes o fonnd Tike o,

the maouth 2] nfletog 8. Dlagese uader the chry dunng
phomation  The Japaness Aps makey a nasal sound, ruthu
like the French nasal vowel # {as in vimn), while the Crang
makes a melang-in sound which might do duty as a consozant.
The Chu, makes » human e {as 1n hen} or hae (as
n hat) tickled. The of sang are certwnly
present 1o the cries of some of the monkeys. Thos the Siamang
menkey has a call, whuch I have recorded thus —

® O U &
Fic. #0
the = (earth) being very clear, and the ¢ sounds bewng nasal
Here we have words, music and rhythm—all combmed 1

At the Dublin Zoo, aboat 1524, T met Dr Cress, who had
mede a specal study of the scunds prodaced by the monkeys.
He teld me that cme scund (of the u type) was a call of welcome.
and that & mewcemer to whom he 1t had wmmediately
established fiendly relations with him when he addressed it
with that particular cali.

That the zpes can be tanght to articulate is proved by
the success of Dr. Willam H. Furness® in teaching a z!m.n;
female mng-ontan to =y “ papa "——w‘hlch she foally
recopnized as her teacher's mame—and the word " eup ™
which she used of her own accord, when ill, io express the
fact that she was thisty.

Prodessor Robert M. Yerkes, of Yale, in his book, Afmost
Human, concludes that the do maf use language, and that
the various sounds that :{H make are inoate emotiomal

E:mabesth:inmnsﬁngmggmﬁmthatthcymypuhlps
be taught to use their fogers somewhat as does the deaf
w@bmmmhﬂpﬂdmmuhenmpb,m-

sign-langaage.
‘The most direct way te carry ont Professer Yerkes' suggestion

1 M Obewrrations on the Meotality of the Chimpanses and Orang-cutans,”
Prec. Amer, Pladog, Sor., Y8, H.m”l*«
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winild be to pat & young chimpanzes (for example) under the

care of a deaf mute, with wnstrachons ta the keeper to * talk ™

to the amumal freely by gesturs, and to enconrage it to wmutats

lum, and to sk 10 sige-langusga for what it wanted. Sochan

-penme.nt—mven 1 sympathetic deai- mube teal:her and a
th

yonng pupil—wr
on both sides—woald seem very Lkely to succeed,
That the hgher apes have not developed speech 11 less
snrpnang when ope conmders how httie advantage
would brnng te them under therr mormal conditions of Lfe.
For conveying sunple 1deas, bodily gestore ts prebably qoite
a9 eRective a9 speech—except only in the dark , and as, at raght,
warnmps, recogmtions, challtnges, and so on wonld natummlly
'beexpressed.by emotional enes, there wonld seem to be Little,

, scope for speech 1o commuineties baving the mental
d: ment of the apes—which 13 said to be equal at mest
to that of the human child of two years.

Hyumax GESTURE LANGUAGE

In S5 E B Tylar's Early Hustory of Menkiad! he gives
an interesting account of some comparatreely modern uses of
human gesture as a form of L Thr moat keahls
of these 1= the umiversal gestm langu:ge which was current
untd recent trmes among the netive Red Indian tobes of North
Amenca, This was a mient lang\uae b which all the diferent
trl.'l:uz wlw met tcgﬂﬂ:l:r on the plams, ly
one another and carry

on nter-tribal wmmnnmuums tions  The gesture
signy were very sumalar to those are natu'nllly evolved
by deal mutes, and were developed in several different ways.

Thus, the gestore might imitate the shape or outhne of the
deseribed—as whett a elrcle was drawn in the ar to
x!pment the sum; or 1t might refer to & comrmon movement
of the thing deambed tg o8 by maling charactershe
motwns of the hand bomgmfy thmofahﬂm, orthg
Zestore might indicate an atmbute of the
degcribed.  For example, the 1wh Prime er. Mr.
Stanley Baldwin, hawving besn popu]'xr Ty asociated wath his
tobacca pipe, b tobacco pipe gesture might alse come te mean
" Prime Minister *.

1 1E70 [Axserican edrhon, 1H7E), chapm, £, 3, mad &, sl the same anthe's
Anthropology, 1BBL, pp. [14-26.
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TFurther information on this subject wasobtained in New ¥ork
1z May, xqaB, from Geoeral Scott, the leadmg authonty on the
Indian Sign . He poloted out that the Sign]
is at1ll in the primitive roet stage, mdhasappamﬂychanged
Pt little smoe hatone tmes,  There 18 svidence from
mungsodTotquemndathnttheTnlmhmd
tribes ™ ba]hedtogethubymbmmthmhngmgum
dhiferent ™ prior to Aztec titnes,

In the Indian Sym-language there i no differenhatin
betwmpa:tsoispee:h—thengnsam'hasedmumtmand
; thus, mmhamnmanpmyur—hnnhma:s up—andsleep

—face hand

queshonmmlcgunstuavcﬂnlhmonymhawngthme
meamnge. Wizdom 1= sygmed by the woli’s ears moved
laternlly, as if hunting the ground, the same sEgn coupled
witdom, iLe a dream.

anhdgeusmwgmaﬂmmadebetmme

the left band help op, ten by the two hends dropped and
aaed; mtonmealieggnedg;thele[thmdplusadd:hma]
fingers of the right hand.

The Cisterclan Monks, whese vows precluded them from
speaking to ene another, are sad to have avolved o gesture
language, very similer to those already mentioned. It seems
to bé w3 natural ta man a8 to the lower animals tn express
hlmsall“mbkbypan}.nmimﬂcgmmwhmmmhermm
w
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THE EMOTIONAL LANGUAGE OF LARTHGEAL Sounn

Exde by side with the develepment of gesture, there must
hambemamsmm—mmm]llt—bmedontheumo{ﬂm
larynx. The power
mu(aswhavemted)almmtum:mal
animaly, and:tmybeunasmslthat mtheear
human development, mankind roared gnmtedandwng
on the ope hand, to express hi emotions, and geshcnlated

and grimaced om the other to explan his sdeas  In some cases
}wmwhawnwihothmethpdstogether a3 when a dog makes
the thr g gestitre of gh hus teeth, and energizes or
phmmth:sgsmrebytheaddmmofahryngeﬂgwwi
Thus te The Teies of 6th September, 1ga7, Mr H N.
Rld.'l.ey of the Singapore Botanic Gardens, bad observed that
** Many of the tmaller menkeys uttersd & range of sounds that

egto mv% states of mmd and te be a radimentary kand

enes, as at the
m‘snakes calls (o theyoung mblechatmmg sex calls,
and fighting challenges ™
Tar GesrvRe THECRY oF SPEECU

What drove man to the ioveptum of spesch was, as I
imagine, not so much the need of cupressing his thoughts (fer
that mught bave been done qmie satisfactenly by boddy
gesture] an the difficulty of ™ tallung with has bands full .
It was the comiinual use of man's hands for craftamanchip,
the chase and the of art and agncalture, that
ol By . speciniand postoomon of the orge asd. by

o a tomme o t A
_'|' A, Mcﬂmdlehummedtomthatt?ewdwehpmh;;
of the arts and crafts sl oocuped the ayes, so that thesa
for

were
The 2pes, having {in ther environment) no need of crafty-
manship, this escaped the necesaty for a vecal language.
A3 man develeped in intsll and tech the need
for more exact gesturey became greater, while hie bands became
mmm_pwduﬂththenrlnandudts. Gestures, which
wite previously rade by hand, were unconsscmely
by movements or posfhons of the mouth, tomgue or hpsl;
' Dy o of the M) uaﬂmo(ﬂlwnlﬂm New Yook,
with wham X dincmed thus ] mp that it would 34 Biom
mhﬂnthnthomthmm mm“nmmﬁyn
and Suully ceperneded by mouth gt
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other were developed —d Jing on any of the
vanwsmﬂmchwmthodsoigesmmﬁumhmaﬁwhmh
sotha examples have already been given

nemdsuchasymcdmngnemdhpgestmm
be nferred from an observation of Charles Darerm in s
The Expresoon of the Empleons, where, at p. 34,hzw-nt¢s
in relation to what be calls “ sermceable associated habns '
* There are other actions which are commomly perfarmed under
certam circumstances independently of habit, and which
se#in o be due to 1imitation or some kind of sympathy  Thus,
persens cutting anything with a peir of ecissors may be seen
tc move theu'al::s sunultanecusly with the biades of the

leaming to wnte often twist about theyr

tmgueasthe:rﬁngersmm 1z a ndiculous faghon 1

The argnment, then, rums as follows.

Tus ideas by gesture, bntashugmmlattdmthh:s
hands, his tongue, ll.ps and jaw unconscicusly followed suit
m a {ns Sir Henry
Hadow apHly snggmed ta me) the ‘action of the hands?
The consequence was that when, owing to pressure of other
bumness, the prmcipal actors (the hands) retued from the
stage-~as much as pnncpal actors ever do—ther under-
studies—the tongue, lips and jaw—were alreadly proficent
in the pantornithie art

Then the great dizcovery was made that o winle malog
a geshure with the tomgue and bps, am was blown through the
otal ar nasal cavities, the gesture herame andible as a whispersd
speech sound  If, while pantomiming with tongwe, Lips and
1aw our ancestors sang, roared or gronted—it order to draw
attention ta what they were domg—a still lowder and more
Temarkahle effect war produced, namely, what we call vowed

" Either effact—whmpered gpeech or vowed speech—had
this important property, that it enabled the mouth pantemirne
to be verpgmzed by ear, so that, lor the first tzme, mankind
was able to smpart information in the dark, or when he was
was out of sight of the person witk whom he wished to eem-
mmnicate,

Our ancestors must have scon fwand that aff gestures of

* Profeocr '!‘11“3'0( Coimhl Um
lpeﬂ tntitred 1 the hmoen
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toegoe and lips ware not equally snitzble for this method of
communication, and that, in particular, lateral movements of
Lips, tongue or jaw prodoced httle or no andible change It
mwmmlwmhmtmmoﬁm‘ ¢ to up and
dmaudtuandfromwemmts——m words, ta aperate
in twe dimensicns instead of in thres

Iuthuwaythuemdevdopedanewmwmnimmﬁmal
gesture of the organs of articulabion fram which, as T suggest,
ne'arlyal.'l human spesch took its origin,

suﬁum has often been {oeshadowed. In the

g kmgofmngntou?ot&;em} theofo]lamngl prty
s A 348 LODE "~=

* If we bad no vowe or tongue, and.;l'lshedtomxkethmgs
elear 5 one znother, shoold we not try 23 dumb pecple actuslly

errmnnth will not our expression by these means be accom-
phabed, manygwmlnstm.whenmmiwhonufsnmthmg
15 accomplished by fhem ? . . . A name then, 1t a , 188
veeal imztation of that which 1 imitated, and he who imitates
with his vowe names that which he imftates ™

If imnstead of * voice " Plato had said  movements of hs
temgue and Lps ** this chapter rught have been unnecessary |

TeE TowcuE TRACK
Before comsidering 1n detail this relation between
the movememits of tongue, , ete, which constitnte the
pmc[&lkuhﬁmmquch.andtbcmeaningtha\is
attached to each mdiwidual group of 1t wall be
well to look once more at the mechanis by which they are

produced.
In Fig. 9t I have ghown the appremumate position to whach
mymm%hhwmgodmmﬂmevm

Ericuusly rvn :‘%houebc ng:sf-zpuon a:d Transh]taratwn
o] eNRagzes ference, . T925), or m
mm{lﬁ S?:fniudlmu,‘ el

Thelonﬁueiavamblzinsbapebutemmntinvolume,
it follows that a9 its middle part 15 humped further back in the
* I'avn o thank Mr. Moatague Frants Aghley-Montagus of the Galton
Swm,vﬁuvumwmmm;..
hah Brosdcauting Corporstim, 1B
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mowuth, the tip of the tongue, just belund the lower testh, tends
to move backward !

To my cwn month, the tHp of the tongue lies close behind
the lower teeth in the vowel L (eat] and moves progressively
backward dunng the sernes z {it), ol (hay). [m} » (bat],

w [earth), & (up}. o {ealmy, 4 about
o, o el e s« gd,gh““'“"“‘p‘m’”“;:" i

» {ne) at 20 mm.—then 1t maves shghtly o o (Wl
and dewn agan for v {put} 2 i

Fia

Tt w11} be seen therefore that in producing the vowel senes
Lo w2 0, n0 vl the mddie part or bump of my tongue

thaped course, while the tip of

the tengue moves back and im'th by about zo mm,
say § inch. The Lps
npenmgmeeplata{u]]} o{nu)wdl{who]furuhch they

thy shewm 16 Lioyd Jomes® Fig. 3
" Fog & showy, ihe same tpngne-hp ponbons for  and 9.
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are protroded and progressively Trought cleser together sa
ax to reduce the mouth

For the consonants, eappmmatzpmuonsoithetow
or partial closures mada by the tengne and lips—in my own
case—are shown in Fig. gz. In many of these, eg. vfa, t/d/2,
%, [fg and r the tip of the tongue it active and takes part
in the actoal cdosures,

Fre, P,

In the case of J [sh) and;fzh}ﬂmbmgueutmnym:ku
wo closures of which enly the reatmoet is indicated.
In v funtnllsd} the bump of the tengue goes to the position
indwated, bat with the tp of the tuogue cutled back towards
thehnmp—wmletheudesdtthahumpmnisedtotwch

mnhthengnmmtdm 1t the mouth, tongme and hips
bemwedumahng,thum:ntuteslgutmnpmﬂmng
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Yeaf™; if, whllemakmgthmﬂgn weblowa::thmughthe
wvocal cavities, we wmlly p 3 sounds
ERFAD-TAFAR . or d
which protably wonld be slmost unrversally undzrstuod and
whmhachm]lymasndnldmswmd[orfondmltmn
as well as in X

Sumilarly, the action of mcking liquid in small guantities
into the meuth, of ' blown * as before, prodoces the whspered
words sip, sy, according to the exact positmnof the tp of the
temgue bdundmﬂ!eﬂmbeethw It lma)]rl be nmted tf :E:
TesonAnck o5 near] Tovements o
otgans of arbenlation are the anme,ywhethu’ the breath w
meving inte of out of the cavities—an other words, we can
wihigper equally well on an 1 or out breath* The transthion
from an n-breat gesture to an cut-boreafl
or phonated speech sound 13 therefore a very sim

Frofessor Qtto Jespersen ! pownts out that * the vmli {eat),
especially n its parrow or thin vanety, 18 particalarly appro-
ym=ate to express what 15 ymall, weak, magmficant, or, on the
other hand, refined or damnty ™ He gives instances of this
m vanous langnages ; he aiso refers to the observation 4 that

1n evrespemding praneons and adverbs, the vowel 1 frequently
wdicates what 18 nearer, and other vowels, especully & or w1,
what 15 farther off Herre we have an excellent example of the
same ponciple  The senall front cavity, made by the tongos,
ho express smallness—or the forward pushing of the tongue,

cxpress pearfitss, both netorally result 1o the sodible

vvwe]s 1orz, the wnthdrawal of the tongue {0 the back of the
mouth to express farness or largeness, resnlts 1 the vowels
L o of o One of Tylor's examples {quoted b}r _].'eepem}
1 especially interestmg ; i, w Javan, mesns
{a less forward tongue positwn) means 7 that ". a ].m]e
removed, while {ku {retracted tongue and protruded hps) to
indicate a dratant object, means © yon, frther away *'.

Many of the invented words used by chudren—mentioned

‘Tﬂor,mhu!-':r-hu C}mw. 1008, Yo b} ﬁvnd\ﬂ{:ﬁn York,
15T7), refers ey o guf (), mg mb,
tzgabﬂwwdenl.' ’. - |mhr.mo(lhuan

ctuma they

Tepresent
'lhuﬂmﬂmu-uljmmbﬂmuhhq(lwbﬂmum-m
l.-EagmruNm . Devslapnsni,and Grigm, A2,

" Gen Tylor, on."ut Prisiliad Cultura [New Ym—k‘:l wil L p 2O00.

and Awibropologr, 1881, p. 128
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on p. 153 of Jupems bmk—eaum capnble of explanition
on the sme gestare} fo
"wate:lodmk,mllk" ki ta Ixaunghgutum ) fer ™ cake "
loiuj(sullnpm,ggustnremde taﬂpafthgtmue)
for "horse . Professor Jespersco appears to have had en
g "'m o tha Begniove, b ey  nometinis e
130, I & negative, he says " somet: n
Ehea:dvnthwt R vowel . ;ﬁ:mﬂythe&tmeu{t\mungup
one's nose made aundible ',
ul;}he followwng additional children's words may'be ?:ntwned.
tiphlm, e 13 minuie ‘' " chai
and mi down mmngw "to put away twsmgu;owbly
bye-bye gnboﬂbed“hmdh"putb;im;n hy;:t-“m v
aAWay permanen £re B0 may bea gesture,
Azmher adult gmnple may beyglvm. l'lpilll mgounnecuom
with the b 1 madeby ding the
hand, palm up, dmwm; it mwards towards the face and at the
tame time bendmg the fingers mmwards towards the palm, Thig
gesture may be umitated wnh the tongwe, by protruding,
withdrawing, and bendmg up its tip as it re-enters the mouth
and [alls to rest.
If this *' gestare " be blown or voiced, we get o resoitant
red or phonated word, like ody, e or efca (according
degres of contact betwsen toogue and upper Lp or
palats] suppestive of the Icelandic bedr, the Hmdustani
Jihar, and the Slzvonic 1der—all of which bear much the same
metanmg ag gur Englsh word * hither . Ii the same tomgue
gesture be finished more vigooously, the resultant word will
#ndl m 2 k or g, owmg to the beck portion of the tengue making
a cleore 3gaingt the soft palate.
Thus, by unconscicusly using the tongue, lips, jaw, etc.,
i the place of the head, hands, etc, pantorume gesture
would abmmt astomatically produce human speech,

SYNTEETIC WoRDE
In March, 1947, I was in New York end met Dr. Ne\nll:
‘Whymant, {atmmly memaor of Onental Langnages and
¥ . “
lecturer 1 Clupese and Lé];gxmatlmsmdﬂdmtﬂ
Stodies, Unrversity of I happened to state in his
* Far the Bov. H. J. Langley. ¥ Par Lady Malus Grabam,
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presence my belief that i (made with a little mouth} and oa
o w0 [aw-aw] (made habugmnuﬂ:)wemthemgmul
hurman words for ** hiitle * and ™ hig ** respectrvel

Dr. Wh added the i ien that 1z
was w:tulily the pnmitive Polynewsn word for * bitle ”,
while the archac Japaoese word for " big™ was Shd. In
view of this apparent confirmatien, I started to devse a
number of iabricated words, descriptive of varlous simple
actions, such as pnmitive man might have used The process
adoptad was ic make, 1n the first instance, a pantomume
band gesture, descrptrve of the ectim n queation, and then
to mvent & correspondmg geature of the tongne and bps which
might do duty m the place of the hand gesture, the corre-
spondence being judged by ™ feed " rather than by nght

‘When & satisfactory temgue and hp gesture had been evolved,
st was then converted into whispered speech, by biowing ar
threogh the meuth, or mto voiced speech by hummung er
Zrunhing during the performance of the gesture of the tomgue
angd hips, etc

In the fellowing table the fak ] words thus formed
are set out, tegether with Dir. Newlle Whymant's addibons, m
the{mthcnlunmufmmtualwmdsmthmhrmmmg

ocumng 1 pomnitive Pol
or archaie Japanese speech In the column labelled Phnmuc
Hesultant, the scunds by the £

mh‘amcnbeduongma]l recorded
There ara, however, s number of addibonal resultants, due to
the same tongue and hp gestures, which maght have heen
included, and whuch, i;n some cases, grve an even betier fit
to Dr. Whymant's worda 1n the fonrth columan  Thus, 4 &
andnmaﬂduzmthesamemguegutuw—thednﬁzrmm-
hmsbﬂpgmdehrtherbuk Therefore, ™ dra " for feel,
ml%:equﬂlyhnwbmmlm"m"ﬂhldldmdy
resembles ‘Whymant's " tura ™
Slmilady,r,bandnmduemnmglehpwtm.sothll
lil].llplmghtalsobehb Nmb—-a closer fit ta Dr.
* Ladldedl " mught equelly have been latl-letl, 50 a8 ho
with *lstelats” to wave aloft, while pal wotten
lshdarrnh].oom?ammchselymththeamalwmds
el " and b
Tt will be seen ‘that in every ingtence except ome
DrWhymmhumundmﬂwrdsn{mdlarmm;w‘hnh
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shew phonetic relatien to the fabricated words. For the present
E:rpose only the clogest " Gts" given by Dr. Whymant
ve been

meluded in this iabla,
Neiming. | Paotomumy: Gartuns, | Phooetic Resit, A:nhl\ﬂ,'lanﬁ::
Emchep | Tougee ceachung op | o, of, or gd | ede, wihs-odarg,
to towch idern, Arch. Jup.
palatn
Fesld, wtzoke « fshngpaate! bra, Bes, lrg, | tors, tols, tebars
tackwardand)  dra Elmclewnod 245,
trwran i
Fedlemogth  ,,  dlmg be- |l od, sl | <ule, oo, -talro
ks up MBS lower i, o, ale, olai
tocth sod op ¥inc. Fotoos}
bebnnd ek (W, Chaxhuli Pal
tarth Wagd 291}
Dram butk o pRobrded weap, mbap | oShoyw, Supg,
nuddunly and wth- {Indeaminal,
Emwn Hrandrtatier  amd
Kam 1ap (Fol.
Wand, 0¥ Avoir-
ymm.
Scrypa » wrapsl be- [ Bap, Bop, Bo | Waba, ¥uo
e beth |indcatdmn i},
Beandat and Kern.
Wars dlott w  waved, touen- lobldeBl Inte-lato, velorole
g paises | Isdl-dedl {Proto-Todoow),
Eryndrt, wnd Beph,
Ialad  (Hawkoan,
Fipaz} Fol. Wand.
AT]. Hurjewnod B,

* (Per Dr. Whymamt) Lils v Fipas—the cuter end of free-branches o
Bk, Flantaons, Tongan, Petvon, xod Efsts, sviber metoor or wnd-dnvam
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Fzoto-Palynodian.

Mranioy | Pamtomome Gatiwre | Fhonsbe Remlt | Archas Japsmese
Shake (ks | Tongus sbalen (he- | plaols WO-4Te  (Japanme).
2 mat) haod  the olla, wrea Fupas,
Touth] ! Haglewood 142,

TOIEY, EBape
naes BastIid 204,

Snb o w peatmded | pofi, D4l or | bulo, mholo (indo-
spoar betwesa bps | pomably pul oecan),  Boand-
and toeth wetter. mbale
Funian), Hadewood
241 pdli{Hawaian)
Pal Wand 250
Ehoot [with o riiaed, gup | Bk, Brdon | ek, Do, (The
bowr and | ut tmck of | or drk, sebial K mepreasnte
azTow) tongus, aod Ardru ng & NSOy ™
! mudden e fexmd RY Anthor
: leane ot pdrl [Skt)
! ATTI™.
+
Pulldown |, refoxed and | OO, tRR ndran (Figan), Hade-
| Lerweend wood 30, tore,
) mort  [Tepeoacw

Fuu 83

Another list of aynthetiec words, which was also submitted,

later, to Dr. Whymant, utheioﬂomng‘towhmhlhawadded
thenmlmﬁ:muenhnndhy

' Compare Proc Royal Soc. 4, vol wnx, 1928, p. 168,
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Actson, | Gwturs ol Athroishon | Hekabkot, Actmal,
Baw A grp wih protreded up | poo-ard hn}r.w.
—rrtreotrrd and relomed | B2 w12 | woar | 282
(i} follawed by anew | BT {Tergan, Samoan,
WPt & tugher bevil I8 Fipunj
mtrestnd (@) wad
‘troomgitt forward to wor
the ongmu] sarhog
t
Alternatirn to sxood gark Al
Ewtwn, gop [ r
Intizwed by UFang nod
Protading  tha tmgna
and finally curang it
dowoward mnd  bwck
w0ts the mowth
1
Cod or Roll [ 1atisd  back gop ik | oode koarn (Tup )
bt by further da- | [awala} Engl Xoil (omll
e,y prraman of toogue (3] £ L Inwirl (Rapunni)
Uftang to aoar palats 1) EL 299
and bhiduny back & &
+ touch tho palsis {1
of Tl bafsro Arpror |
w |
1
Rell fuwty} | Tongee viarts Gom b tl, | thes | t're ([ndoneaas]
or T puibon and i Skrat and Blagden.
enrves epwnsd aad oz- | X
ward (1 Gown a2d | T
back (o] nod up wed | wfloro)
dorward o}
Elow (thre' | A mdden (plomve] Wast | Jog (oo | ke (1T
» tube) wth lgw Preneh o [Tup.)
] ha {Rapmtcc)
(Baster Inand, W
Cirarcioll T74).
1 Tho addibaesal toummants macted uodet Ebe Synitenc wonls dTe
altrrmativol, due b e mmeo Hogee &0 Lp gertu.



Action, Gestoroy of Artcolaticn. |Eesohtant Actus]

Dunct hp | Dancng achen of the | Hlg Hdo IndaChun,
and down | tomgan rr F. Schoade 1a 2
to und fro (Ekt)  rate (eap)

EL 240 hnlls-by. *
Fiough Totgwe bp drowh backand | karl Jarin (Fip} Hiy. 337,
wraped forward along (@ korl (dg Pal
the foar of the month | gottomd} Wand M7 kel
" (Marquess) P .
i) M7 lmrsh ' {lod.
Iran §

Stnp gruns | Smp teogee betwen treth | thP o | tAp  Indo-Chon
tom the Axh | P Schmadt
walk i

eollect tangue refhceed T

take 2 hand~ | fot grp betorcen tmgoe, | o 80 o Aryam W e
ful  and bt and Lipa. tongos | 3 LOLLEY
satter saddenly lowerel and

mrgtTeded, Vpeac

complate abeva Rebiin i actanon | BB E my —
ashem s Wporid | Ko squralmt lound.
abore {or agus-

vakmiy in

W, banas

P:e'l: berne | Front gnp remased oy
|wn|ulni.med r

'hurymihe + toagne tp tumed between | gy o | fme, tonom
ground | front of lower tweih and | 2vE [Tunoa sod Efntc)

' onderup

complete | above i Lo guctotcn sp'riv | taBavn (Finso)
achca a8 | "y Haslewgod 119,
abova apardae

for -
valmmts
tand ¥)
Fio Bl
‘Gumam

Insmhwhwpﬂﬂbﬂazphwﬂwﬂ Al
Nwhthm i (s fche-tu-be) = hullaby.
" PerPred. L H Gouy
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ground, I tha e bem:;.' s ve mb“:ym
find that tan can & VETy
gutmbothatniduwtn.bntmt‘hsbghﬂb'y ¥ mare open month—
the mitial t a tlyrepu'mmanlmualgnp.llkr.mym.
With these smuuns my sperdava becomes terdava, D
unlike the Fijian tebavs. I do not know whether such a Long\m
gesture ag that of thrusting st behwng the lower lips bas heen
cbserved in any language, but I understand that tongue
protrusion as an artwculation gesture 18 koown
With refermnes to the words for “ blow throngh a tube ™,
Dr. Whymant has panted out that words beginmng with
f or fo are oearer the otiginal sound—r . archme Japanese
ik Thls would indicate that the blowing action did not
begint {as I d) with & sudden plosive release
of the breath at presture, but by an Increasing pressire
50 23 to accelerate dert i its passage through the tube
As to the geatore of protruding the lips (to lorm the vowel o)
it 19 intereshing to remember that many unrelated Taces
&amtwemenmmmonly point with ther lips {instead of
ﬂlmx'hand.s) ta indicate drecton
bt following ara some additonal synthehs wends with
thenearestoonﬁmﬂtwmfmd

Artion, Gestwres of Arbeulaon. Rwﬂhnt: Artual.
whoot  with | Lps protruded and dmwn | oof-pg | Rl (arew)
tow  ad ack, theo chosed, oo~ hhu-pa (Hobe}
oo faltm-|  potind mnd ponvely - D0 {throw dpoar.
atve Teamed, Paly
Eraturs). Fuvet 2031
g f Tug moath o ot
33
Licths Little mouth i L, ed
dig s threst dewn deom | tarl tari.
oomtwct with palate (0} [ tadi
and thrtemn op and back
t#l or d
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Artian, Cartarol of Avbicolatson.  [Fobohatt Actaal

v n

protruded, brrwth expelled | agp
intirad of dhitw 10 &b 13 [ SUp
woeking. (Eogtiab).

D, Whymant has aleo given several other gesture-words
from Proto-Polynesen, archac Japancse and Chunese speech—
from which I seirct the following —

Come here ok'rh Il Compare Eng. here
koshyro-a
hosramm
Swallow Eobo-gon
Fat nldeai
Tmawann
oroamrasm
kzmu
Drink ]
nomm
minum
thas

noection I have attempted to devise synthetic

In ol
words which cught be equally appleable to the actions of
eating, dnolang and gmolong, e.g. —

fypm or fypma
oha =@
byka compare hookak
Loy
g oompare Aungey
[
ty
[
m'ga
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Tomdgu
ibk
Apg
The £ 15 intended to ba balabal.
1 d d that such hzed weords for all three
actions ane usad in certan languages, but have nol yet examined

tham. The following are some cynthetic words for vamous
methods of eatmg 1 —

Bute hard pe {nga) Compere Eng graw
Eat with mouth full goh {gob) w o w {m
Eat dainhly mnEm ]
Flisp (pohd food)
Taste (tongne to 9ep fuott food)
palate] lu

oIk
i ]llﬁs dainty)
dng

GESTURES OF QUTLINE

Another weres of tongue and lp gestures which may offer
an ntorestmg field of stody ara those suwitabls for symbolang
the shape of varous kinds of plants end trees

In Fig gfi the attempt has been made to collect together
zome examples of thege gestures whuich appaar reasonahly
deseriptive of the onthne of vanous types of shoot,
tree, ete andtogivemeachcaset.bctyp:o{wrdwhmhthn
gesture of artienlabion produces  The hat of gestures might,
no deubt, be greatly extandad, while the resultant words of the
present List st be mmoltiphed many fold o 33 to melude the
other gestural equivalents of the copsomants mamed i each
cage. Thuslmwhting)enmlbe:epwbyt-n...ﬁ end aften
hyr.thoqghthzbungneg::;: nmlmmmctru]y
2 pambiog up gestura ].Im‘l.ul jutting forwand

g- for the np of & {)e Teplaced

u or uk; E—indicating the root of the plant or tree—may
cqually b ¢ or zp

Ha systmur. wﬁrmatlon al thege words hay been
at though ag lres, Hio and oebar—
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socond farmmliar, and coeor two—sach 2o that for tdno—havebeen
suggested by the conmderation of actual words for certaln
plants. The gestures for short plants—made with the tongue

Up pesturea
VLY by
] kas Ka kel kar alr als ilis bl W olilw

TTT V¥ ¥

adre ods-n oah  ashra alisam ailn aslor
Dovn gestures

(RS T W ol |

sa ok 3 tsi teiau sha' ra h-u!rln sta

11V T> T3

stok taeak Fsol largs borslirs inaeo trisea &:ara

'Luiuul:-ti eforeHaff) gestures

ersayire gariesSe v erllire  ires seri
ofroeofee  uire
Fie 98
ramed near the toof of the month—produce the vewrl L
The tongns tracks are drawn, as before, for 2 mouth pointing
o the left of the page.

oatlunsin duchaated by t tongue tack.
:mf““m‘“m.“w.mﬂmp
in fect, it approdcies e palate at two ponts nmolaoeeosy.
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The tongue-track diagranms ave divided for convenisnce

ey spreadmg
already been explai tually by fore and aft
mnwmunftwsueandhps.

In th these it may

be pointed cat thatwllm(suhstantmﬂy}theanme gesture a5
m.n,t.hnSnmman for cedar, and that wee actually
become aire (of. cedar) if the tongue momentaniy closes
agamthepalatemlu]oumy&omlmr

In coomection wath Dr. Whymant's confirmation of my
Handwmnwrds,mﬂauthemdoiaweu-kmwn

girle' school near Fattsfield, US.A., informed me in 1927
dtbzmtﬁutmgmdabuyolhﬂmqmt&memned
Grenville Gilbert, of Ware, Mass , who up to the age of 33 to
4 years could not be induced to speak Englich, but ysed a

of his own. In that language o-¢ roeant lange ;
4§ (an-ea) meant small, ba meant dog, bojom meant fall It s
rematkable that in this case the boy had hat on the same words
fwhmeandmﬂastheearly]:pmanﬂ?olymms‘

and the of d words, which
ha\mbeen already quoted[:om?rom Jesperssn and others,
suggest that the pintormumc use of the organs of articulation
iy Ay to chald and therelore probably also to
primative man.

Itis netezsacy to assume that such Polynesion words
23 ods | up), mils {fez] smooth} or lateleis (wave alofi)
have persisted nochange:] since spesch Began ; they may have

i d, owing to the T o{the_

Tee Aryax Roors

At the mggeston of my inend Professor L, H. Grey, the
experiment was made of examimng a list of Aryan (Inde-
Eurg, rots, usng the selection which appears in Professar
Walter s Etymologrcl Dictionary of the Ewghak
L . These roots, 1t will be understond, are not actual

, bat * extracts * of words—i.e. the ial or qualifying
pnudwmds(mdlﬁermtm‘labadlmgmges]vhlchnppen
wmnylhemumng

Ttw first search disclosed some sixty words, not including
thefr variants, in which the movement of the tongus andjor
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Lips end jaw requirsd to produce the mmot-word appeared to
have a symbobic or pantorumic relation to ity meamng as
grven by Profeseer Skeat, Thuos —
ogh or aagh—choke, strangle {as in anguish}—is an evident
tigh wf the threat made by the toogne.
ad—(Latin, wdo, eat}—is o tasting or eating gesture made by the
tmguetwchmgthe te,
m—lt:}:zathe as . anmgl—s the renglt of breathing throogh
€ nase.
up nd am—yeize and take—are the resulis of the appropriate

ﬁtmoﬂﬂ:elmlawandhpa.
& blowwng gesture

ker—curve or roll—is made by & enrvimg or relhing moten of
thel downward motion of the back of the tongue

by an ypward and hackward motion of the
tlpofthetongue [r}

ll cot, be hollow—as 1 cave—1s made by a hollow
mouth cavity, i whach the air 18 made to resonate by the
sudden release (k)

par—devour, swallow, eat or drnk greedily—=9 in gargle,
15 a swallowmg or gulping gestoe
us—chocse, taste—as 1n gust, digust, 3 3 swallowing and
tastmg gesture
grazp, hald, eontasn, bend—as m grth, 1= a2 {gk)
bumk at the back of the 1|'.m|1tél:i thCom hy;ubmdmg
er * cond - ture {z). 3
ghw—pour\—-aslnm whgl:h the rmlutl:lis::mni.epam a9
as poswble with protroded lps, soggests the idea of a
bottle Compare ko—hollow—the gh mstead of k 1
suggestive of a flow through the cavIty.
tank—contract, compress—as m thong, i due o twe com-
preations in successon, fore and ait the palate.
I.u—gwe-—-neems to be an ofiering gesture made with the

m‘h[ongi::]ldydhnm]-tnmlk.ylddmlk—uduew
feed, nourish—is a sucking me i& due ta s

“_almﬂnrm;p gtstur:, bﬂhﬁmla clogure pmlm@edmm
the nasal passage open.

pak—bind, hstm.ﬁx,holdian{ﬂm‘ tjuk}—udnr.toa
m?i: E followed immedias % grip made
at
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PP, pamp—awell out, grow ronnd (whenss our word pimple)—
tell their own story. beasing
i& dus toa back of the tougue (after
é";h" )]lfu.'ng {u?zhackdh “m;‘ﬂml
bamng or [ the toogue (gh). It
is as thongh cne band seized u stick (b) and bent 1t down
{r), while the other hand forcitly lifted up the other end
{kh) 80 a8 to break it in the muddle.
mod—chew—is an eatmg geyture of bpy and tongoe.
morg—rub gmﬂy wipe, stmlm mﬂk—maybeambbmgor

sucking and ture, the robhing being
thetwlguemwlhngbmkalougﬂlepa]atetotnmthe[ra.
nin—bind, chose, sh::ﬂmdm—asmmube iy & closed
to produce the final (u]

3!
g, lig—break, beod—are due to the bending back ir), or

p (1), folowed
¥ at the back of tongue, pare bragh, beanog m
rund that the tosgus postions of . and 4 are closely allied.
down—as in low, is formed by the tongue raised ()
and suddenly fattening oot in the mouth 50 as to preducs
a partial back closure (gh)
e, w—ongma!ly ewe—breathe, blow—are blowing gesturss,
o, wui—well, gush out, mmsl,en wel—as in water—are
dnnhnggestums,mchuwmldbzpmduoedbydrmkmg
out of ene's hands.
war, wil—cover, smroutd, protect, guard—as in revolve,
mybeptmewnggmnm[rorljmademﬂ:theumgw
fi an sncoveriog lip geature (wa).
b s A gtim ot 1ot pank e i bunmgng“::gr"
t a 2 o 3
wik—bind, £asten.{em:e uugrnawd wvetch—1e sumilar in pesturs
to wark but tm 3 smaller scals.  The initial Bp gesture

is rather a d back (wl) than an ing (wu) and
the m‘.hdﬂmng movemsnt is transferred direct to the
back grip (i)

o——EOW, ELTEW, scatter ma with da—gne—
bmnmﬂsmthasmﬂfmpwmmym made with the
tip of the tengne betwesn tha ek of the front teeth and
the roof of the mouth, the contents of which are acattersd
by the downward tongue gesture to the o position.
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mk, ski—cut, cleave, sever—poszibly here m is the initial
to st ‘k‘:-n:l.::;am oic:t‘tntlgmm d r the

ar—io s 1 ma 13 and r
bendnrlﬁrbmdmg action, ¥

wr, wl—keep, preserve, make safe, keep whole and sonnd—
agum » 15 the mitial grip, while the r or 1 have the sama
meaning a5 m war and wal,

dw, m—sew, stitch together i o 38 the injtml halding, the
©Lp action fw (i-0) may be the to and fro action of the hand
which belds the needle  The oeedle in this case must be
unagwed as pownting forwards

Fic B7.
mk—to flow, cause to fow, suck—evidently a soclang or

.hn—cdut d.{g—s:mcanal‘—‘l‘ tl}ngnp and k 3 dovmward
an

=) ﬂuncnong::hat dahmm&crﬁanthatof:eﬁnde
akng—rhakehere there is the gnp (1) {ollowed by a redupl-
cated mevement (k and g) at the cther end of the toogue.

aid—cleave, scat mey be doe to the gnp »,
followed by the rapud change from the k position to the
afor 1) and 4. If the tongue track is studied it wall be
samtubzfanlyapprmpnltetuthelduofdeavmg
or scattering. See Fig. o7, and the tongre tracks —
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F
“4P‘
uy, skap—cut, hew, chop—the same nt may spply,

wkap substitutes e closure or holding action of the Lps
{9} at the =nd of the curting action {ska}—n place of the

posztwnsonlymtakm “The first of thess may T=present
the action of sticking a spear of painted stalcs in the
ground %o that it stands by itsel,

«larg, sirog, strlg, strog—stretch—here oguin ot may be the
hold, r the backward movemant, and g the held at the
other emd.

wigh—srnde, climb, ascend—the tongue track in this case

is mamething lice "‘}whkhpmd'blym:‘gm
Fic 100

do doty for the meanings in guestion, thoogh it also
-‘_agmﬂyhnpliuamlm_frmm:mtl

the » may be the nthehnnmgmgether,nthe
, and k the final hold,
po—daw out, increase—the amall cavity (ip) i
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wya, ppiw—spit cut-—these are obvious,
sl goule—probably a srmbng gesture
o3, sn—flow, gtream—the tongue shdes symbolicalty back-
ward the paiate
rwad— , be sweet {especinlly to the tastc)--this appears
a tasting pestum,
smap—sleep (Greek dnvos, Latin sop-or, Rusxian ppaie}--here
the ww may peswbly represent ihe buman eye which is
clesed by the p ar b geature, (Cf. bbas—shme, appear,
mn which the swop gestures are revemsed)—m that casa
oo would not expect thco;mmouthadwwell. % as
m Greek, would appear mers &
jwar, sr—string, bind—agan w or s may usmfy the initial
bolding, and r them!"backwald bending or movement.
ll'll—mss. te, —cm the sama princi rw 1= the
ﬁa taal amall mze, @ 1 the 3
or,wuplud wxﬂlﬂ:clgeshm: indicates the tossmg or
agitaling.
In o recent review of Dr. Skeat’s list of Aryan Roots, it was
found that sut of the Arst roo roots hated by hum, seventy-seven
were clearly pantorumac, in twelve the gestures of arbenla-

hion were not directly § Tt were of a
pentomimec origin, w far example meamng "~ shme ™,
where the reflexed and d.mgtongnemnyha\rr.rdm

to the sun's rays, and kar, mcarung “ barn ', where the ar
rmay have reference to the springung np, curvms. et of Bame.
Only eleven of the 100 words showed no swidence of pantomimic
ongn,



Caarrer  VIII
FOWEL AND CONSONANT SYMBOLISM

THE rtader who has taken the pains to study the list of root-
words  van mthe last chapter and has compare (hew meaniogs

with th whuck producs them, can hardly
haveﬁlledtonmmthat prmntmevuymte:mmg
phenromena. There is a method in ther madnesy.

Thr mme gesture—aa; hm[ﬂsﬂlllnf[aniniﬂall-—-
mpumstnnﬂm with the rdea of en initial grip of
satne kind, usunlly a grip in {front.  In the same way the grip

of the back of the tongue against the soft palate which prodaces
alk g or g (of) & ether amocrated with such achons ay
soalipwang, untmfmtnagnpatt}ubuck_ Tbeuunsuwlt

r:salmnslal wayn with a b

some lly with a bendmg-back, from whch it
mybcmh?ndthuttbumglnﬂlmrmliknthewm
t, made by bending the tongae itsel! backwa:

Tn the p of goch abund, @3 that which
the Asvan Toods ofler it is hard 10 know when to stop; it is
boped that the reader will bear with a of &

Takmgﬂminthnmdurn{thmpﬂmhmu[dmm{hu
or partial) from the front of the mouth backward we get the
{cllowing pictute —

» W 1 and th. These commenly dencte clasing containing

.Hlppmgactlom—le.themotdomngt he ips.

ewwﬂwmhabonmnlydmomthem
of these achinng i Jea o ir. when
ﬂl:hpclnsnmlsrdea:ed

m pecms to fmply a cootinued closore—which 15 o be

expected, snoe it o only the alr stream to Dok
through lhenuaethat the ps kepi:lused and this
Jorm of closure inevit; the

LR B A Oimmthewwﬂnmnpmmhaﬂy
to a projecting, pointing ing, sponting gesture. Thua,

* Sor Froc. RS, kot ot op., 1606
™
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Hbmﬁﬂsoiﬁame}.t&ﬁmwh.sweﬂ.hﬂtﬂhlmd,

iw.w!.aaludlw,ﬂv.shma ard wid, s=e, are apparently
miniature Iip gestures immtating the homan eye, but wi go,
drrve, 15 & pointing gesture. The weawel § {as wiready
ﬂnt}emespmdstullitllemﬂlmdsopmdmes words
as o dimizzeh
nhaaahmdybamcmdered,bmtwofndhnmmph
may be forgiven, to illastrate a new paint, namely, that the
posthon of & consonant m relaton to the word may also be
it Thus, lo means to be Jow, i meant to be low and
make & gnp forward f), Le. to pick ont, or glean [com). km
means to swell, dm means to gnp and then make & swelling
action—tn other words to caver or shelter.
th {f] dk {8} In these, the tongue hip seemy to stroke the
pdateandba:ko[theupper[ﬁom}tecthandthemnuqumt
g 13 that of ete.

hdn Imtial ¢, 4, and & often appear Dot to be sigmficant,
Ttisas thlmgll they were used ratker to draw attention to the
remainder of the word like our wee of the word ** the *

At the muddle or end of a word, !.ddmndnnoteashbmm
or closure in the muddle, e g lkn.wvu shelter, skut, springont ,
1 often denotes a contmued closure i the same posibon.
d and 3 also often relate to eating, tasting, etc, ie tongue
touching palate, ¢.g mad, chewr,

r, dr, &r. As already mentroned r commonly imples a
4 bankendoslngetc d:h-fmquunﬂy:lzmtzrnnning
owing, or walking, the direction of mngue
being mwards towardz the speaker, eg. ik protect, ll'll,
riro, fow ; drg, Tun

113 the result [asnwe]lknm}datmgueg!stnmwry
almlar o that of r—the difference being that in | the tongue
makes more of 4 point contact with the te. 1can, however,
also be made with the tongue protroded and tovching the fromt
of the upper Lp. It seems probable thet m primmtive epeech
the tongie was in fact at times, an it still cccasionally
is among children, us, bb, love, appears to be a phallic
toogue gesture of which the raceptive counterpart was ko
or ke —also '_,lw&."ai“ i hl&en%t‘{u
movement, Bow or id change ure, a9 t,
'lll.bewnrm,hot,l:mm pest
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k. & 3k ag gh, b, Thess pre all made with a grip or constrie-
tion at the bark of the throat. Hence ik, kouk, kong, hang,
iak, soh, tang, take, hold. ma Ip to think, mak—to think and
grip'bu'k,:.e mmdhswhnwpowu be great.

The great majority of words in Dy, Skeat's list of 500 or 600
appear to be pantomimic. They are bult wp, much as the

tebelowandgr{pmkont I.th! ; log is ta be low and
£np back, ie to collect ; mnhnum,ggnpltthe
back]am'belnwmdatayﬂ:ﬂem.tnuedawn lod is te be
low and then spring up, Le. to 1et go.

FRIOE STATEMENTS OF THE GESTURE THEEORY

Sir E. B Tylor, to whese Researches inde the Esrly History
of Mankind reference has already been mmde, evidently came
verynmmtheimmuhﬁmoith:ssamethmoﬂhe
of Speech. Thus in talking of Hemmcke's descriptum

year old deal mnte's invented words, Tyloc says gome of
tl?msmmd.! s mumm "and * schipp * for eatmg and drinking,
and perhaps ' beyer * for the dog, are merm vocalzations of the
movements of the mouth which the deaf and damb make in
!mibahng__th: actions of eating and drmking in their gesture

Further on, m trasting gesture 1 and word
Iangnage, he says . " These two loods of utteranes are capabile
of beang tranalated with mere or leas exactness inta one anather ;
and:tlwn:mpmhkelythmnotthatthmmybeamdﬂnty

the human mind first uttersd

spemthatbywhxhtbemmmﬁstdlmtm
itsd!blgea
Aﬂutheabmwasm'inen,mimnrl.li{iﬂydmmy
attention to the gesture theory of ]mguag!pmpwnded
Wihtl Wondt, in his Valkerpsyohologiel  Wundt there
deﬂmtelylemgmm that it is the gestores of arbcnlation
{rather than the sounds) which are significant, and that the
resultant sounds are * & dly ™ d with the geat:
which caused them, so that the sound tends to =voke the same
mimic gestups in the hearer,

* Bow vol. 3, pp. 116, 126, 136, 300 (L04).
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mlelt:'mgt . “am'.h m:rany th, eat, be
] of acts, a8 [l 8
sull, to blo:l:s:swhlrhtbewundsan::g‘ruewadmnpUW
use of the organs, er to e pantomimie gesture made by them,
Itdoesnntappmthatwmtguﬂwia:utomogme
pantemimic gestares—smch an kerd, di which the object
ormtm{anedtahasmrdaummthzmdmhtm,—

wund mnlatum [nmmtopom)

ngm] Wum']l mcludes WW expressicns of the
{me whwhmwmhhdytnhawbeenodmallunpodm
d with the effects of
dmtpnntom:mi:gutumpeﬂmnedbytheorgmdm:nﬂa
twn themselves.

o tho navure tnd begemtinge of specch has Bece, m part
as to the nature L ,m .
antimpated by Tylor and Wundt, but all three theones hp::‘:,
% it now appears, beem anticipated by that of Dr. . Rae.
He wrote three articles in The Polymestan® publs m

and
Lectures o8 the Seemce of Language, delvered to the Royal
Institution in 18G3 7 ; they are so remarkable that it has been
decaded to teprint them verbatim as Appendiz ¥III.

Dr Rar points out that man 1 an instativearumal ; that the
organs of spesch, the bips, the tongue, the chasks, etc., have
resemblances mote or less to the chjects making up what we
call the vighls world ; that the Lps, the tongue, the whels
mouthaswmed:ﬁuantiormsmtheutlmnceo(‘daﬂemﬂ

blez, and all of these forms may have resemblances to

jects and actiong external, themgh only eo aa to represent
Iomefum and movement. Thuslt!onwst.hattbepumutwe
rticulation and sounds onl; 4 force, form
and movement ; outhmthnotheralgnmmmnswrembw-
quently i

In the Polyoegian liognage every syllable has is own
proper sigmificance and focce, even i the loogest wunds,

1 Z7th Gept, 4tk Oct, and Lith Oct., 1982,
" Limdon, 1864, 7. 33




ﬂwmtmusuiwni.lﬂttrap,andituamhgytuﬂl
cor) hornan lips; the o, stretly a jutting out, when
e i e o B
™ n
thehdmotﬁfmubl;pmhnﬂ.tolemm mi i to squeese,
and the § mesns out,

He continues : I could m a similar manner take up, one
by aue, ell the syllables of which the Polynesnn

Inhxsaruclenrlnth October,hepomls out that theprn:h
A o‘:'f;:hmpmr u?ka y pamcula:r.onnm ?:m‘
guration ta guration
hes positive analogies, dwrect or wdirect, with the achons ar
objects indicated. There 15 thus a real conmectign between
the sign and the thing sgnified.

Sumlarly, = represents the nipple of the {female treast,
bence it means milk, or moistiire generally ; henoe the word
ud gtands for the action of wetting, or taun  Dr Rae contrasts
this ward oa with the Sanskmt wie, also meamoyg wet, hence
our word water.

Profasgor Max Muller, whllenotsmmgbr Rae's theories,

dently did not coneid of an; and they
bave since been loat ight of. qunalel the Britich Musanm

bas a bommd wolome of The 34 DEWIDEper
from which Appendex VIII hag besn transcylbod

Mouth GesTuRz 13 MopEzN Ewclisa

_Another later presentation of almost the same theory was
given Dr. Alfred Russel Wallace, in the Fortmghtly
Ko for 18951 In that artick Wallace peintsd cut common
Mmmmndernmdmmwhmhtﬁl;wwdls ?;lng
Appropral e ot or jaw, s as e

: and.x?l:dmbou:um Hemsbinmm wards 23
upmwhichtha;awmahumupwudmmmt and down

1 1 bavw to theok Sur Edward Hilton Young for thus refersnce.
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in which the jaw gesture is downward, and the use of continuing
conscmants soch aa #, L o, 3, etc., for continuons motions such as
fly, run, swim,maove, whereas words for abrupt motions eod with

astopped consanaat, b.l..:.k 4 asinstop, hop, pat, stab, idck,
ete.  Wallace conmders it highesldegmpmbnble"thal
thepmtonu:mcuneoﬂheﬂmu: 3 of the mouth censtytutes
“a fondamental principle which has always been at work
m&h_m!.heorigmmdmt_hemvemodiﬂﬂﬁmo{humm

“ As a sim] i test of Wallace's theory—as appli
to the survival of gesture words in modern Enghsh, I took alt
the words of one syllable beginnmg with A in a Neleon's

pocket dictionary. There were 22 wards 1n words
n common use—such as add, mm.m.apt.am,axt.ilsiﬂlm
seventeen were clearly p four were
Tt Jess obvicusly, and one {azg) was doubtiul. Of the seventeen
pantommmie words may be wnstanced : add, md, and, m each
of whieh the tongue 18 ited up to add teell to, or support the
palate, and awe which 1z due to an open meuth—suggestive
of fear and surprise O the Jass obwioug clats may be instanced :
ask, which 18 due to a tongue grip in front of the mouth—{o)—
whieh 19, 2% it were, fransferrad to the back of the mouth flg—
the natural meaning of the gesture being " grp le self .
which is at Jeast comsistent with the 1dea of asking, though
more suggestrve of takog! In the doubtful se, am, the
tongue t1p riwes from 0 to make the gnp —posably a loot-
lftrg gestare, since the early forms of (hus werd appear to
have been of the type sl or den, e a double rise of the tangue
the first a little 1n advance (n) of the other (lorg)  Thus, however,
is pore hypothesis. It will be zeen, therefore, that of these
ample words mm daily use a very high proportum ere shil dus
t0 a geature of the tongor, ct:,whinhbeanad.\recl relation
to the meanmg of the word.?

In the An:hm de Pi:'-"amfniu of 14924t Marcel Jousse

7 d redexes of sign language,

ptec]: and and reaches the
concluson {p 233) that * knomatlumwdshc‘hm o
DNFUX sen artion  essentiells, mimée  séminlogiquement,
contrbtement —surtout, n'allons pas dire poétiquement !+

! Seo also Seveahadcown: mm.mmwmma
E"I\‘. v'“:' nps, P 102 ton and Puttarworth, -
- 1y Cabuer av.
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GEETURAL LnnTaTions AND CONVENTIONS

The limit of g of prti jom to twe di
to which attention bax almd.y besn dravwm, must sorely have
had important efects in pantommmly eonventions
of the organs of articulatyon at an early stage. It 1 possible
that the limitation may have directly encouraged the use of
the other crgans of artiulatioh—thre soft palate, epiglottis
and false vocal cords—of which the movements are
uncomsciously, in order to meks up for the mlatively small
aemndl:r of tongue and. Lip gestures which could otherwise
Thus, the dra Inmrdntlhem[t te in unction
with the wnwn‘:nnf estures of 3, & an%alkaglmmthme ew
sounds m, u, and zg. epigloths appears from Dr. Russ=ll's
X-ray photographe to exsmst in differentiating some of the
re particularly o {calm]), from & (up] The use of
Lhe[alaevocalomdshasgwuhwnabmtobuﬂmwtml
factor differentinting a whispered p, £, £, &, & 5, [, from thewr
relatives of idential tongue and Lp gesture, b, L & B 5
In the first wstance, then, 1t may be ﬂmt man
did ot dufierentiate between the gestures of the llps wiuch
made p/b, or m, sunce each of these spunds 13 made
the same bp cosore and release. Thesnmewuf‘lapply
to the conscnants t/d and 3, and to the group k/r, ag, sitnce
earhofthegxoupslsmdebypmmuﬂy the same closure af
the tongne againet the hard or the SDf[t palate respectively.
duff wtien nught be d to be that
betweenp,fbontheomhand and m oz the ather ; sumularly,
t/d and », and kg and og, sioce the x, o, ard og wundsr:pmsent
theeﬁmodamnunneddmmthepﬂ.tﬁ.andkk&c:nm
req:eunvuly during the process of bammung through

Itmaghtthmhombee:pecledthltn.n.mduwwldcomta
repuwesent. the long-continued or static forms of these three
of gesture.
subsequent differentiation between p and b er between
t and @, or between k and § would be expacted to be of much
later growth, since the differentiating mechanmm m these
cages resides, ot we have sheeen, tn the false vocal cords, which
ere not under consclous control  In so far as the difference ia
dus to phemation, the voiced sounds W &, and ¥ tmight be
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upecladtnnprmmtmmwughtyaremotmmlacﬂmsthan

unvoiced sounds, p, ¢, and k& And besides
thﬂedlﬁemlusoi artwulaticn man has also commonly made
mddﬂmﬁphonauon thusmnmnalnpeec.ht.‘hetwn
sertas of d ere sl
bybelngummoedwmmed.

ToNe LAKGUAGE

One other method of daff iation sheuld he toned
here, namely, that of Tone, of wluch the Chinese langoage
ghows some highly developed forms. Thums, according to
Professor B Earlgron,! m anckent Chinese there were foor
categones of tone (" Cheng "'} of which oumbers 2, 2 and 3
duffered only by thrr wmflexion, 1¢ by the manner in which
the ker's vowce was made to nse or fall i phonation while
apei: the word, while Na. 4 differed bath 1 the mflexion
of the voice and also in the way in which the vowing was

0% fower I

1 x -
— ,..._n....-...',_m.._._.-... ——ta e,
g T = =, T —_—
Fa 101
termumated In Wos 1, 2 and 3 the veice was prolonged and
died out gradually , m No, 4 the vowe termunated abry;

The modern Pelanese langnage nses four tones, of wihich
two vermons are piven—one by M Couranl m musicgl notatien,
and one taken by mstrumental means by Professor Karlgren,
from the specch of M. Ts's Laen Teng

Professor Karlgren's curves show differences of duration
and putch, which may be remghly mdicated in mozcal astation
e in Fig 1e1. As the voice change i a ghding onc I have
wndseated 1t by 2 corve rather than by separate musical notes.
I have also shghtly altered the spacmg of the lines of the muscal
staff go that it corresponds to & true [verheal) scale of pitch
in ¢qual sermtones, and allows for fact that there are
actually threc samitones between the B and G lines, but anly
twr between all the others| (Another anemaly that we
resignedly tolerate.}

* Bwidar pur 16 Phosclogre Chmos, Layden and Bteckbolm, 1915, p. 288,
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The duration of the yodes 18 (a] indicated
the length of the fone hne--&umipmb:?glbemthl:{
No IV tone lasts ahont half the tims of No. I when malang
the samoe articulation but in o &ferent zense.

The maxipum range of prich pocnrs 1n No. ITT and amounts
to]u:twerﬁvewmtmu. IntheCl.ntondlalectthm are

tones, T d by d bitations of
ulﬂﬂm [even, rsng ar falling) duration (prelonged or abrupt)
and musical pitch as a whole (high, mediom or low}. The actual
tones used are as follows :—

Infigraos, | Duratica. ! Piich
Evm | Prolonged | High
Even i Prolonged l Meduin
Even | Prolonged | Low
Ewven Abrupt | High
Even Abrupt | Mediom
Even Abropt Low
Risng - High
Rasing — Low
Faibng —_ ‘ Medizm

gradual on—then it may truly be sard that the
Chmeszth have paid dearly the privilege
in ther .

GESTURE ¥ FOLYNESIAN AND ALLIED LANGUAGES

While 10 Washington during March, 7928, Professor Hrdlicka
showed me P. Riwet's ptody " Les Malayo-Folyndésens en
Améngue ‘' 1 and asked if T wonld examioe the words which
'Ilegwe-—m the Malayp-Polynesian and n the North American

[Holka} lungiages—from the point of vaew of thewr artieulation

R:m:hlmedthattheﬂmmuoinmduwudsmluhw
Polynesian and in Holoy was evidence of immigration. Professor
Hrdlicka suggested that if the werds common to both families

1 Joursial da la Socudtd dex Amdricansstar da Parvr, Noavelle $hos, £ xvas,
L, pp. 141-378.



SYMBOLISM 163

tumed cut to be gesturs words, that fact mught offer an
altenatve  explanaiion. the words might have been
independently evelved. I therefmrt examuned Rivet's hsts,
noting—as before—the cases 1n which the gestures of articula-
tion hore visible relation to the meamog.
Some _‘,remksm‘ d. In the case of the
it B po that for the 19t persom, forms
hke ku Xo ke were found m Melanesian and Malayo-Polynesian
and also (as wmffizes] mn Hoka Kk 't must be observed,
represents an " innertnogt " contact of tongue and avity wall,
andlsthmeforemyappmpnatc for indicating cnssell,

For the 2nd person, the words {or soffizes) were in o or
m; egI.nl.m.n—Mm:‘h geciried tn both langeage
groups wandm g appropnate

to ndreating Lhupcrsnnspohnto

Forthes%dpemn the forms {in both cases) were in a—
guch as ne, nd, oo,y . Here we ve.uxtm,amutra]
o mterrordiate geshure soch as—in hand panmmmn:—mjgh
be made by an cutward pointing of the thumb for ' He ", As

2 lateral tongue would be late, the
movement o mlght naturully have ‘bcen subsmut.ed
In ths the 5 %0 bl

that # 15 easy to tmagine that different races mught have
arrived at it indecpendently. In Labin, for example, we find
precisely the same method 1o use, ego, I, 13 made with the
s (e e oo foatube L i the piace of the Malager
as the u tongne preture | in yer
Pol Hoka n %g o artscles of form

b o, do-, 1o, t, M-, W, me-, op, 2d- are all comparable

tion we have already made a9 to the * inmgwficance ™ of
wmitial td in the Arynn 1oots, and the posaibilty chat it roght
ba only equivalent to ™ the “. Indeedﬁvmﬂmcnmznomum
of this study 1t was that th
wal practioally mmasthatwhmhhadbeendeduced
from the Aryan rocts.

Thus, the Polynesian suffines in k—e.g. mave heart,
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of 3 which has already been described, and which we stil)
have m our words gnp, gtasp snap, trap, cbp, clap, crop,
coop, tic. ) ka ns a 15 found 1 many words

eat and dnok {p. 171}, lx beng, of conrse, a throat touchung

gestare.

Redi Hon te indiete ty, of ettt
i a pu:ehruﬂmgwural wme.hphahowuny % fl.m.ll.l&l—'i
ourselves have goown oot of if, but it lhngers m children'y
words such as goody-goody, ta-ta, bye bye, etc.

It i= not poamble to summarize berz all the tesalts of a
s‘tudyofthegutnm of:.rhmlatlon oi\‘.hewords gwenby
Favet from Heka,
lin some Cases) Mlc.meman speech—whlch he EToups \mder
281 heads of mearang, such es iree, jowt, small, eut, atc | ete.
AboutSDpercenthavebeenm Iss}wwmgagatun]
relation to thewr meaning  These people were evidently
gven to mouth pantomune—as Dr. ] Rae clearly saw i 1862

At p za3 I cart across vpe, khi-pd and epa 85 Hoke and
Polyresian words respactively for arrow and to throw (spear)
which compared well with ons of the ﬁrmhrucwrd! [en1-py,
1o stwot with bow and arrow) which still awated confirmation,

What a meore interssting was that quite a large
mumber of the words were not only gestural, but showsd
relatonsiip te wetds of semlar meanng 1w other languages
«—guch ay archaie Chunese, Serutic, English, 2nd even ancient
Smmermn | Of 130 words whaich have been studied i Ravet’s
m xc:; veualbeen Mbe y nmedma:s shgmg such

£ aciupl score to b 34,
Sumernan f:. archaie Chinese 3 | i i #

I am nat & lmgmst, and my oaly sources of infermation—up

to dam—-hawbmpmlemﬂermann Moller’s Fi thendes

hes W buck,! to wl I was
introduced by Proftstor L. K Gray, Waddell's Samer-Aryan
Dactionary, vol 1% whuch I have compared with Frmd.nr_h
Delttench’s  Swmerrschss Glossar® and  Prolessor
Karlgren's Analvhic Dichiongry of Chawese 3 Tt can hardly 'be
dnnbbadthatmthehand!?lqua]ﬁed lingumt the harvest
of relationships woald be vastly extended ¥

! Githopen, 1941, 3 Lopdon, 1827,

* Lupmg 1914, 4 Pams, 1922
'mnﬁmmt&ulw&mhammlhwﬂnddundmd

ums AETHMRERL Plutclog

threrwn o Hha probilen g-m wp the work of Pradeieoe Skaad, far
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MouTHE GESTUEE IN CRINESE

Tn May, 1928, T wes at my heme in Somersct and came acress
& dictwnary of the Canton dialect ! wiuch I started to read,
noting the gesture words. At tha Brst readmg the List of gesture
words amounted to 740 entnea ! The Canton dialect has loat
far fewer consonanty than the Pakm dwlect, and its symbobism
15 therefore moch more evident  The symbolsm was identicat
wath that of the Aryan, Semitie and Polynesian, etc, words
which had already been studied —quite a numtber of the words
were famihar |

1 consalted Sir Deniton Eoss, who advised me to study
archaw Chinese rather than modern Cantonese,

Karlgren's dictionary, already mentioned, proved a fertde
souwrce—about one word 1 foar appears to be pantormmmc
b'l';.'le whole dmhont;ry bas not y!t‘ubem sysmm;smﬂyf nnsdtmdtbﬂé

t, £ pro B ture words fo
musl]mb{,sm ;mhpmmwmds m Eﬁ. of which over 400 are
already noted  The differentiations of %, 8 and ag from the
coﬂes-pond.mg gﬁms /b, t/d and k,n‘;. = systematic and very

actions
while the nottiasal denote sidden ones. Thus '—
rm is to hold m the mouth—hence to contwn or submerge
6]

K

yhp (the same gesture but firushed abruptly) is to cloze, jomn,
take together ; or 1t may mean the bd of a box, &r to cover
(K y1.75)

' means rest or peace—ie a continued enclosure (K. 236).

at means to pull np or eradicate (K 237).

Im means a mirrer, of example—te, the two bips held
together represent the object and its image, or the example
and 1ts copy. (K. 376). )

kap means te from two sdes, or to double, or it means
pncers (K. 345h

Other mslumu might be added, but the seriss just given
may suiffice for the moment.

mﬂﬂhwh:pnmnod. Tha rescarches of A Mesllet, K Brogmens, and
% Swompre, foy the Tndo- Enropean foeshon alats, winld provide satenel

!ﬂr]nmth!’ of MJ‘NIWM' .“mn]:eh'hm-a l:]:ld o g

theory of Lamngrad, whith sz at b

cally e of Toge, , Samrtir, Caucasie, i e g

ln;i;ﬂ;hepm—ﬂaﬂmn dmm“mmnw s

Wells Willusta, Camtis, g, o Lenpnoge sn b
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The series of words for I, yon, he, was studied—as in the
case of the Polypeslan and other languages mentimsd on
p.xﬁ3 Out of twwds{nrlgmm!hﬂgrmflvem
mll—.whl.'uh two characters both provounced the eame],

. Dgue—oat ‘d ! was only used by the emperor
mdthe:ummngtwom;anﬂ,\o. Thege—hke our word
I-—may well have loat an oy of & k somewhere. T.hewotds(m
You pearly afl have ki -which % a clear tongue pol
inctead of & Lp peinting) gesture—wiz. i, ‘ﬂig,ﬁq’

JMbmag, the &xceptons being 'l and w8l The words
for He are in t, 5, or ¥ v—wiz. th, ", piiln—the one exception
5 <:wh.1c.h] is also used for I and, in Lh:a case as 1o that, hax

bably loat its

"'Tt will be seen, therefore, that a gesture symbolism for
1, You, He, very mmular to that of the Polynesian, etc , existed
in archaic Chinese,

Ho-moxss

that of h.ul ‘nm!led mural

was tn what nat homnphmes
Cluness—even i amgam foll of

1 wwdsufﬂnuhrsumidbutdaﬁmtm Thestm:lamy
of sound depends of wonrse oh simidanty of the movements
of articulabion

It was found that io many of thess cases the different
mearunge attached to coe and the same sst of pestures [or
wrds] were really due to difievent ways of iterpreting them
For example, a rotary temguegestore, goch as nught be

represented, say., by the tongue-irack diagrem 0 tught

obvionsly be comstrued in many different ways Tt maght

mean te¢ roll away or ta hind reand, umlghtmmanagg

or & circle or disc, or it might be interpreted

ta mean & year, or contimuity, or sven ctermity | Thus it mlght

bappen that & word (in this caze the all-vowel word isdad, sn)r}

m;ghtbeﬁuundmhaﬂthmdlﬁerm meanmgs—even in
same anguage, Snltmmuthatweﬁndlhemhucchnm

1A, A and 3 & ure made with the But of the togus metesd of with
twap, e d LA n el £
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word glan—of which the tongue-track 18 shown m Fig. 103
{the tongoe movement being completed by the lips) with the

i, 103

Tsiang

Tongue  \{\
Frack
Fre. 104,
dmblemeamm"cwveduphkntbebmchﬂofam o
" to run or chmb nmbly ** (K. 350

The first meaning treats the tongue—track a3 an outhne,
the second as a record of metion,
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Tengue
Fraxct. n

5 105,
Sunrlayly kin, with the tongoe-track L (Fig 106} means

{inter albia} dawn (sun nemg} benee, warmth of the sun; at
also means trunk of a tree (K 299).

RECONSTRUCTED PRONUNCIATIONS AND TONGUE TRACKS

Yet another pnociple, which seems worth menttomng, is
that of theusapf tongue-track study as a means of reconstracting
2 lost pronunciation, or the converse method of reconstroctng
the arignel action or form ta whicha wordrelers, by raeans of the
tongue-irack—n cases where the unrlyp:onunﬂaumxshnm.

This 1o my first readimg of the Canion Duciionary I came
across the word trlin meammg *to sit croeslegged *. Its
tongue-tiack iy .—

t='tn



SYMBOLISM 160y

This seemed af the time 36 poor & representation of the very
gesturable achion or postore of sitting cross-legged that it seemed
worth whele to try and improve 1t

I tried the tongue gestire Q (Fig 108) which gave

a word which was transcribed ta'asn—it might of conrse equally
be dr'asm, or drwm, if the bps were partally closed, since
the tengue position 6 the tame 1 & and o Sir Denson Fosa,
to whom 1 pui the question as to the owpisad form of the
word tein, produced from Herlgren the archare word de'oem
meanug to =quat—the tongue-track of which 13 practically
wentical mth that of Fig. 108 Other examples mught be
qven of the same methed of reconstrncting the orygnal sound

“ g0 a5 to brng sound and sense Into umsnn

Az to the of the original
gesture or cutline, the fo]lawlng will 3eTvE A% examplu

tuang toeans (aceordmg te Karlgrem] car (K 1ob1). The

v gesturs ' (.—\, (Fig 109)—som Fig 104—if this be

performed with the two hands, held ocutstretched one above
az:tnl:le‘;--the bﬂ;lsssl th‘ thetp-- ar —at wal]
ol to represent 13 are paddling a
Canadian canog—the ;l‘:?lrlongu)e' Lit %:;J representing the
actien of hiting the blade gut of the water I venture to suggest
that the ongmal meamng of the word 1= bkely to have been
paddle rather than oar.
Omn the other hend bipmm meamung bent wood, car [H. z22)
end the word of simlar gesture twap (meamng car, paddle,
to row—K 1057} with tongoe-iracks which may be represanted

as = € (Fig. 110} ame, as will be seem, flatier

movements, more lice these of rowing.

d"qw and daw’ (K 588 1234} meaming oar, , seudl, to
oW, supgest g dropping of the hands & by a gradual
rung and reaching cot a u—also suggestive of oy
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rowing {standing up) with a oar, like that of a gomdola,
whm.hlsl fﬂr?a:d lm:gl-mg

I have ventured to grve these various examples oot becanse
I copgider them conclumve (which is far from bring the case)
but rather as indieating the method of investigation and as
showing that all the four types of words foc ow, etc, are
made by tongue and If geatmmwhichmatleaﬂmmwnt
with the achons they

MoUTE GESTTRE 1IN SOMERIAN

The aext langitags in by axamned was Somerian—the cldest
wntmgyetdenpheted—m which twe books wers consmlted,
Dr. Waddeli's teresting but highly comtroversal
deMwlanedﬂnhDehtuduSmdw
lozsar ¥

The symbolism in Sumerian®praved to be entirely oo a par
with that of the Aryan, Polynesian, etc., end archale and
modern Clunese words whith have been exammned Thus,
in Swmenan —

b 13 an enclosere-dwelling (D. 4).

l—a & -hiting gesture —means to protect,
the].ltlngupwﬂuhmd compare the Aryan and
Semutic al, menning to'grow up or be strong.

mlsmothﬁwwmbm 11} as in Greek womndn, mother—
the same oot e4w- cocurs m Semubic with the same

kol iy to cut (D. 126); the tongue gesture being identical
with thoee of oir Englsh word ut and with the archaic
Chmese word kit which also means cot. (K. 57).

mnt?)a;;)shng gesture—means salt, of =emethmg  pood

. I93).

s—a dewmward and outward tongoe gestite which in Arpan
meant 1o oW {0orn} of scatier—m Sumenan means [mter
alia) to show or set farth, or else to sinke (D 220). The
band gestures repeesémted 0 pach case art very imilar.

w actually means corn cor grain [D. 261},

m:abobmd.enz:luu{l)m in Aryun and Semtie

to fasten together
[lld ssa)md%urmm preserve.
1xi means fire (D 27), like the Aryan o, bon
| Loaden, 1827, Part L &-F ' Lupely, LOLE.
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Ingtances might be multiplied, but at the cost of everloading
the argument. The interested reader wall have oo difficelty
in findmyg further material in Delitzsch's

MouTR GESTURT IN ARAWAK

i Amrhbhomﬁmmudthegﬂtumﬂwwynm
of the Arawak Language of

Mr. de Goeje has found, q\nte mdependently, that the
buwnkiangnngumbamdmmontbpummlmem:&‘ 185]
20 that there it an * mner and essential copnectton be
the 1dea and the word " since the Arawal

strengthens the view that pantomimie gesture it the bass of
all human =peech

The cribcsm bas been made that ihe analogy which has
breen assumed to exmst between the gestures of articulation and
thapmmmimlcgestwasmhmmmistmim:hlto
be real

My answer would be that the subconscious mivd of man 13
kbown to be ewentially fancful—as witness the symbohsm

The truth appears to be that for 8ights of Fancy we are
2l borm fully : bot most of vs moult early, and cur
first gay plumage 13 Dot Tenewed

Those whe de not moult are plucked before their education
15 completed. The few who escape exther fate are kmeown as

Reratior BETWEEX DiFFerEsT Lamcuace GROUPS AmMD
CLASSIFICATION OF GESTURES

We have seen that, from a gesture point of wew, many

speech sounds which are differsnt to the éar may ba made by

snbutmtna]lyth:uamemngmmhpgmm A very small

20 a5 to pred a slight leakage

L L] AMM [ da
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instead of a full closure, or a slight change of form in the
surface of the tongue where it approaches the palate—may
mnltmlxxgnchangsnﬁthemnmqmntmds.

the wards of different
]angusgu nmmrymbu:mmdmvadwsalmhve
sounds which may represent the same gesture, From thas
point of view the commoner pestnres of articulatron may be
broadly dinided into aboat seven classes which may be defined
a8 followe —

(1) Forward projection of of tongna) holuitg
shooting, thrusting, ietting, b out,
brngng to & peant. Lippm]tr.hmmnya]scrdzrtuen]mgmg
{as viewed from within the mouth)--swelling, containng, ete.
The return-to-normal of these gestures may denote the reverse
achon

The principal resultant sounds are "—
hufﬂ.n.h.!\:rm {bulabialf and ¥, wu, mu, or their equrvalent

f

1bflp, Bljpl and am or mam, 2ll made wrth protruded tongue
In thrs senes m, v, w, ufi and pesmbly 1 may refer espectally
to contimung attwtudes or states

f2) Forward and wpward movement of the tongue within
the mouth—with or without redurtron of the opening made
by the hpa and upward
dmection ar nearness  The rturn-to-normal may denote the
reverse of these ideas or achons.

The puncipal resultant sounds are .—
L % o 8 also w, L)y (bidabual), bip, m—asgociated with any
ofthe mettiomed.
L d end & 1 cn' t'he. tcmgue—
with or witheut redocti i

of Ip-
ness, dewoward and backward darection,  farness, or
teverse of thets on retai to tormal,

‘The principal resuttant sounds are -—
I.l.l—leud&ﬁnitelyl.l.l. s, 0 and @ with varying
degrees of hp closmre,

[4}Cil.osu:e(wmple'newputml of the bps—symbolzing
closure, cutting, holding o ) constriction immediately o front,
The release thesemxyind.lntethe reverse actions--le.
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Py m, tjv {used with cther vowels than nj). OFf theea
© represents continned closure, etc.

{5} Closure (complete or partial) of the front of the tongue
(bp, or upper or wnder side adjommg the tip} egangt the
upper froai teeth or gums or the adjoimung part of the palate—
B & grip or thrust upwards or forward (but less
forward than (41 ) or 2 small movement (upward, forward cr
baeckward ax the cacs may ba) or the reverse vf these on release.

The pnncpal resultants are —

/5, tods, 45, t/d, wt/sd, t8/d5, B, tnjin, tanflwe, toh/d], ak
[forward) , alsp | (forward)

of :hese, the scunds i n especually ref d
cloaures, et

(6] Closure {partial or complete) of the tip front or back
the rongue aganst the back of the hard palate—symholizing

hfhngorprusmgbaﬁ:korrgnppmg{funherbackurlow
than (5) )—or the reverse on roicase

The prencapal resultants are —

i, W r, hry to, a.andionnsoitandnappmmatmgtnk
and og ly—the parfial beng
w thee posmm

{7} Clogure {complete or partial) of the lo:g:: against the
saft bohzing a thrus ar sl OF ETIDDALE

R g e Sl i

oneael.f]orthemmoﬂhﬁeurnrelem

The prmcipa] Tesultants are (—

E(y. ay. x {Inch)

Thus, from the point of wew of origin, the forms woped
and mubwgia or the forms weei and mgle may {m each
3] represent eaoenua].‘ly the same word—becsuse the
tongue end lip gestures which produce them have the same
sequence of positiom m the two cases—namely gestores of
class 1, 2, 4, 5, ' one tase and 3. 4, 6, 2, 1n the other The
clasmfication into sewm divisions 1, of course, iy a romgh
app ore exact conld be
byapr:mn{whd.\mon. Tt seems hkely that useful
indicatims of comenen otgin may be cbtumed by claswitying
the commen words of varous languages annwml:;me
such numerical or egmivalent system, so that si ies of
gesturs stquence raay be made evident.
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It will be seen that some of the consotant symbols ocour
in miere than ons ciass. In deciding oo the appreaimate class
number to be given to a particular syllable it wall be

#a 24 to judge of the pastural meanig of the syllshle in question.
SUMMARY OF THE GEETURE TEEORY
Observations as to the actnal reeonzoce changes which ocour

sounds only serve to indi the p
whach produced them, We Lip-read by sar.d
Notonlymthecaseo{thc&ryanm—bulmlhemhc,
Sumenan, archgie Chiness, Oceanic [Polynesan), etc, Narth
Amenean (Hoka) and South Amencan {Aras wak},mmndtm
English, and in the invented words used by chidren, we find
fona 1o be a1 posrases 40 gatutes of e orgin of v,
to be due to pastures tures
Latioz: which bmfﬁmtmmg‘:ehmtothemgw action
ta whach the word mefers
melhumlnlerthﬂhummspeedlmwtofa

bythe]lmbaandﬁmmuasnwhnle{mdudmgthetnngnnmd
lips)—wlhuch became specialized in gestures of the omgans of

varied scunds produced by its different movements—
may bave attempted abo the di imitation of matoral
‘hﬂmmmlmﬂuwmhmmﬂw\' w
whin, theagh dsaf and lind, ta aoderviaod spesch quitn . ;ill%

tonch, two the 11y by thom]
r‘:’:{n:hn.m fngers werom the sperker's Lps

il
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wundy, 50 43 to produce ™ onomal " words, such ay

pap, bang, crash, crark, hiss, gizzle, atc. These and simlar

afforts can only have been possible to man after be had become
y far ad d 1 the technique of .

words a8 bew-wow, cock-a-doodle-doo, etc,, are but wery
feeble efforts in ymitation. That thus criticsm 19 justified
surcly demonstrated by the fact that most oations have a
Ayfferent fomm of wond to imitate the same amamal sound, for
example, kehersés in German, and coguelsco mn French, where we
{equally maccurately) my cock-a-deodle doot In the art of
onomatopoea the parrot w ztdl far shead of the buman ree ;
it would be mteresting to koew why.

The ongins of homan speech are 50 remote that, as hag
been already pointed out, it would be unrsasonable to expect
to find, nerer, auy traces of the onginal sounds.  The dlustrationg
which have besn given above {and which, from an anthropo-
logical pomt of view are all qurte modern) are therefore ot
put forward as necessanly " genwme antgues ', If the pno-
ciple of word formation by the vorang of unconscious symbolic
tangue, hp god soft palate gestures hes any real cuistence,
it 1s likely to have operated at many stages in the long ustory
of g t, though always wthoat the congaouy
belp of 1t3 human expanents.
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THE DEVELOPMERT OF DIFFERENT LANGUAGES

Tur question paturally presents itself—if all spesch 1 bagad
on pantemmme gesture, how have the differeni langmages
arisen ?

The Grst angwer i3 Because almost every udea or actwn
can be pantomimed n maoy different ways. Thus, deaf
rautes have many diferent gestures for the same ides
Sccendly, becanse cvery gesture can, as we have scen, be
construsd 1 many different ways

Take, for example, the gesture of touching the palate
with the tip of the {omgue, as 1n formang the consonant L
At least three actions may be imphed —

[xi The tongue 15 rased,
e tongne touches or pressss the palate.
{3 The tongue 15 lowered or recedes from thz palate.

Thus the word al fola) mizif be expected to mean " te
elevate " or “ to touch " or ¥ to come down from

Actuslly 41 means ' fo wp'', as m Latm nlm or 1t
may zlso mean stack, weak, refaxed (o teceding gestore) ; it
alsc means sweed [Le tongue touching the patate as 10 tasbing)
Tt halauthmt}ueemeamng:mbmhthclndo-\iumpeanmd
Semitic

Again, the tongue-track of any glvl:n wurd mey r:pmsmt
—asq we hawe ther a
one could imegine 2 deaf-mute dmwmgaun’:ls m the mre.lt.hzr
to iratate the motion of an aur-plane loopng-the-locp, or to
indicate an outhne the sun's disc,

SimiLag WoRDS IN UNEELATED LANGUAGES
Tt follows, therefore, that cven the carbest hiuman speech
nm:lhavebemlu]]nfhmnnphm\u,wxﬂld:sbm:lwm
and that tribes would paturally
evalve dufferent wcabull.nel But things that are equal to the
1 uslor's P8
B
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same thing are equal 1o one another—and as, accordmg to wer
-, the gestures ufuﬁculationohwnrdm[mwleas}
equal to the natlu:al ﬂ_lvr. geature for the sdea which the
word 6o expect that the words for suniae
Ideas would [mumurim] eqnaImmuny d:ﬁemutlanguagm
Tius 1w ¥ a common 11 the few X
\ldmhIllavesofumnnn:dmth:smmectlm Thus,

Let us take for swample the Sumeran word log  This,
according to Debitzsch, has seven diztinct meamngs—these
are set out belew  Sumnlarly the word dog has three distinet
meatunge  In archai Chinese thers are & number of words
in t-k or d-k which corespond very Tlosely with the vaneus
Sumerian meznings of tag and dog respectively. The gestores
of articulation which produce the words tag or tok and dag or
duk are a downward thrust of the tongue tip t or & followed by
att ypward and backward throst of the back of the tongue
against the back of the throat and the lower part of the soft
palate—k or g The tongne track m therefore of the type

\’ (Fig. zIry or )____;r {Fig 11} accordmg as

one regards the gesture as o whole or the separats movements
of the tip and back of the tengne respectively,
The natural ings of the gests idered as a move-

ment-—would appear to be: to tum (eg. a handle} L’

Fig. 113), to pull out and wp, of scoop oo (, [Fig. 114),

(Fig. 115). Conxidered ax an outline, the track suggests
something rounded (.q {Fig. 115},
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The actual coineid may be tabulated ax follows :—
Word, Somenan Digdriwpoh, Archpr Clupss. Satigren.
1. Tan ovec (L] bk to bany down, doop] G890
- 1. Bt 154 EEE puere, wab, [
{ Tk thoogh
d4ak attack, cpposs, | BET
et
- 3 Pollaut {as & | LS4 a4k polent a5
fah cat of ok pektakeaway| fev
Ty ok tiotain, moue, | 980
&t
togtagp | 6 Buroundeome| LM A8k wloek, fat .
Fegely [omd thE ek g iUt
10 CoRnRchon
ith the body)
tag 154
" § Letgo 6] |tk (bndelgomprwe| W7
tha husbmnd'y
temn,  (F de-
coratad and lat
L]
- 7. Rage, beangry| 153 '3k cnboe, Hame ]
il
day 1 Ream m A9k  crom over, pam | 688
ek yoto, reach (s
wurt s bnda
pong to -
band's home)
" g Tekr derwn, 1 ik ks away,
Pusbin [E-4 dertray [same
w pull owt,
Sameriany. |
" 5. Bright, 152 |y’ (demved mot,| 98B
[T 4-F) sonihnng,
brght
It will be seen that every one of the ten distinet
of the Sumerian word tog or dag bas a farly close comterpart
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muchaml:hme Sumﬂ'hnandarfhm(‘)hmmmbmh
,old 1 might theref
tperhaps.mmldmdmmtumlthatrelabwuhms shemld
o between them.
Butwmdmmlpmmhetdthmh:guagumﬂl
modern Enghah the cowncydences are abundant. Thos, the
archate Chinege kop mezns the cap of & seed or bud {K. 344).
The gegture of articolation suggests & cavity (ka} elosed (p)

in front or on top? (see Fig. 118} "\_y\ There is

(according to Delitzsch) no Sumerian word kap, but the
corresponding word gub means breast. In Latin we have
-—in Indsnesian

2eput {head)-—in Micronesian and Hoks we have
(acr.ord.lngto Rivet 238) kapala, kapus-0ro (bram) and kapod
head, in rerman we have kopt.

Of other archaic Chinese comtidences with Englsh the
followng are some examples—{the references bemg to
Karlgren) -

cnt (57)

it
Ojm  mormngtide, moist (1283 (cf. dew)
ot take leave {440) (cf. guut)
father {683)
zip (670)
d.am; [gﬁﬁ}
cop {75,
mother (552)
archac Chmese also means leech—wiich throws
lumginal pestural meanimg of the werd, viz. the
rl::ntwrdinrlove {receptive) ka, kom—which
has already been referred to, finds itz mnnt?u.m i archaic
Chmese ; hhmmmsﬁndsweet willing {K. 2368) end dm
mennlug desmre (K. 1078]  To thess may be added Sumenan
mouth (D. 122} and jub, surround, enchse (D 20g) (the

gwtu:eukﬂn.suhutnh.ugglorkandbfmm and the
Yum, heart ; Melanesian goma, intestines; ohmemn
inclinatson for, joy [Rivet 162).

other Aryan word for love—lub—{x paralleled by

3 I1 tho speaior’y S b toried et

ExEEes

in
oa
of

£

gf

B
=

3
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archaie Chineae Y, Jove, Jugtiul (K. 546} where the partial
hpclomnt:huthcplmuﬂhe!ullclom The Aryan
oot word mw, m to sew, stitch together, 8 paralleled by the
old Chmese sjou’, Japanese @ (uu) embrosder (K. Baz). The
gesture word ol or ar, meamng hft up or rise up 5 found
0 all the langnage groupe which have been conedered

al, according to Maller, is derived from the pre-Indo-germanic
L, Latin wios, hugh, In Smt:d:-l means 10 shifm (or

w1 to be sirong (Mo. 6) Inarf.lilmcthmel\llmeanstopde
up (K, 520—Qe 1 =up, oh = collect]. In Sumeran ol
means to protect (D §) {Le. to hold up a protecting hand)
whils allm means Xing or Highness {D 5] In Hoka -o-
meanatnclrmb mount vp; i Melanesiag al'a i up, at the
tng‘oi 10 Polynestan ala or era are to tee up (K. 118).
concloding instances may be given—based en the
s}mmnwwdsltb (llaw} and kara to winch we have already
Tel

Bl Sanskrrt has s e enjoyroent ; Enghsh
dance up and  has fa-la-le, tralaﬁandlu]h‘by [ta dapce a
down, to and 'ba,bynp down, to and fro) ; Sumensn
fro Y hl.ll—beim'ui] el tobeamumcal mstrullllle&;
7L ¢ gestorally meamng “ hi
down-uj p—dawu—gnpiurwurd“l 1ndo-Chinese
Tk Lito, HIE,

Toira English coul 'Summankw.bmd{DIzs:l
ml o ¥r, sunrise (I}, z21) (3un bendmg gverhead) ;
eodl back archmc[:hheseha.smtmunalrbutcompm

k&, backbone, turn the back on (K 43g).
Dr. Whymant gave keern; Rivet mives kore
et Polyhesion for 3 raonmg knot (R. 136)
Eorogy ok DAWN LANGUAGE
Many words af the international type are dertved from
a comperatively obvious gestare of the tongue and bps. These
can be readily explained on oor theory  But there mm a rendus
n!mmnabmalwwdsdwhchthegestnmlmeanlngnnntat
all obvicus—for example the associabion of the scund ¥ with
the nae of a outtiog tool. These deserve extended study,
fortheygivee\ddmmonthcv«ymmsﬂngqmumotthe
origin of the different language groupa.
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Thus.xfltalwuldtmnutthatwwdshkam. cut; an,
I’lm hl‘.wk.me dwellingmer pa, f0, father, oottt more
than would be expected
hy:han:e.ltmlghtbemfmdﬂmtﬂ:mmdaommmta
many races were due to 4 common descent.

Ii, as I believe 18 the case, And inclines to the view
that all the present racez of men denve ultimately from ome
evnIntm soarce, it wonld naturally follow that their vanous

derived from a tive form of
The only albemahwwuldbs:ntg&emppwem that the M\’m
mﬁofmmbemmedﬂmtmledheimspeechmevolvﬁd
at

If we are to umagine o mal languagr—evolved
b_v primative man when be first e z craitifn“ln—u. will be

very amtar m eonstruction ta the tgo-language
of deal-mutes and Red Indians—entirely innocent of grammar
ot parts of speech, or even of words as wa kngw them — Exlogic
zﬁ:e«:hwouldbeamaltaaipmepantommzhmtedmlyhy
neceguty of suppressng the {vocally} moperative lateral
movements of tongue, lps or Law and relying on vertical or
.h denf- . ]angnagtl Sucﬂaw_du‘ y—ha btum‘nnderl -
the L mute Ve ~
standableton]lmnmolmen That lngustic golden age has
lang since passed , but 1t seems more than likely that it may
come apuin, and mdeed that it 1 approaching  We shall refer
to this matter i a later chapter.

VoICED SPEECH AND S0NG
S0 far—except in the drecaecion of Chinese Tone—wa

have spoken prmanly of whlspered speech—slme {his appears
o be ats lest end mest fond form  But, 4% man

|attI1eheg|.\'.|.'u.'mx g certainl’ pomsedthepwerofphﬂm.tnm
hcmusthaved.lswveres very soon, that if he made ag
“emulma]cry"vﬂthhisvoca]mrd&whﬂemtheactnl
producing & spesch gesture—whnch be well mught do in order
{0 draw attemtron to his gesture or to express his own impatience
at not being taken notice of—the effect was to increase very
Ercatly the range at winch the gesture amld be

by sound. Hnmmtalsohavedismvaredthltthesmeaedm
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The atual i of range, by tion, 18, a5 we have sem,
from ten to twenty-fold—in tlleuse uiﬂlewwelwmds.

It is surprsing that this admerable invention has not been
more uni adopted, and that, mm all Eurcpean languages
at least, we e a small mingrity of very infenor Torvoiced
saunds, such aa f, 4, ¢ and [ (sh), interspersed among the
voued sounds, s he E .

Whie 1t 15 true that, m tropean langnages st least,
18 not an essenbal organ ef speech, but rather an

g

quglibes
Indeed, it may be said that even to-day the scunds which
wz make by the vibation of sar cords arm a separate

pantomime made by p Loy d
message which it, Except in ats full dregs form
—-namr.lymg wve oo notation for the emotional

et 1t has great importance, and desarves more
uunumthmuwtmmomyglmtoltmthemchmgot
and of the arts of oratory and elocution.

InrenioniTy of Unvorczp Serpcy Souwps
, the resomances are more of less constant

In
—mydemtmnimethanafuwmmahmﬂm
pronnnciaticn.

Letfhamdertry,mmmpk,tomm
the words and the tone of & song together. It will be found
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the melody mmbt be sarrificed ; or if the tane & pragarved,
the unciation must be dutorbed.
fart i that whispered speech cannet be inflected like
yoiced spesch; it consequently lacks wll those emohonal
qualities, which were inherent m the cries of love and hope
and joy and fear and anger—with which our earbest ancestors
their feelings, before speech was invented  Voiced
gpeach can and daes, etmbune the emetiona] effects of phonation
mspeechth S ennt e UGl e
unno g m 5,
mg—m the mmanytn sorbordt
wmngh)appmmthemxt. Itmomlywru:v;ntmlfam:hanty
iohrbity for these gs m the farly

of speach sounds,
If un intelligent wisitor (from some other world) to this
accustodned, let us say, to receivmg and transmittiong

\‘Jmughtsbytelepathy.buthavmgagondmiormu&c,m
o listan to gur spesch for the first time, he would be horrified
at s imperfactions,
uqut;eb?m;mﬁtﬁm' o cu&ﬂmvﬁwﬂd

outr y 8t cettations

used by ithe i of the

He would resent thesa, as tnuch as a huan eritic would if a
vwhmtmthewumdthuphymg wmsndderﬂymm
bix bow and produce am " pnvoued ' note with the back
of the bow, about ence in every dozen potss. Our

fered in 80 extraordinary a way with the unity and melodic
Hew of the Jaryogeal ustrnment—why we were content to nse
[as it wensd) two eancurrent comages, coe of which was per-
deprecia.ted.tot'heutentufmeaoocpercmt,u
with the ather why we ted ourselves
tnconhnnr.thauseoispee:hwundsw were hard to hear,
lmpabhdmﬂmmmdmmnyh:kmgmvmalmelodyor
etnoticnal value. Personilly, I can ee oo adsquate afswer
fwhlm except that we had inherited this state of things,
were & gerugiomed to it that it seemed natural and right
' it wmantorostng to nobe that 10 the W dualect, s spolon 1o Fomenct,
the preater aumber of the 2 sownds 2re voicod w ma to bacomn K's, Wiols £
bumn'.lnd €h (0} taczmeen dh (B} ¢ has been chwerved that the
dawloot 1n battar for purposes than ptandasd English,

obatiy by reason of 1th crwpatebive fresdom fom anvorsed soaiels.
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CoMrLEXITY oF VocaL GESTURES

Another thung whith wonld assoredly puzzle cor wmtor,
would be the extracrdinary complexity of the vocal gestures
with wiuch we express even the mmplest element of thought.
More than half the ™ words ** we nse consist of two or more
syllables—yet there are literally thousands of mozcsyllables
whuch maght be made out of the vowel and contomant sonnds
which we employ, and which we do not yet use as words  Here
there 1 evdently an immense waste of time and soesRy wich
had better be put to other dses,

The case, from our visitor's pownt of view, is even worse,
for hr would set at once, what we are yet apt to ovetlook,
namely, that 2ven our syllables are far from being true sound
o I{mai;ds:nursyuablﬁf ]mhfmmthepumtofvmwg

ures tures of wl are com] or
the pr;nss'bmatwmg::d changes of m‘hmgal pitch m these
postures and gestutss produce (by the effects of vatuble
multiple resonance) we find that each syllable constats of two
oF three separate actigns of articalation,

Our classical methed of division of speech soundsintoeyllahles
is pejther fondamenial nor trustworthy—ihe word ™ eats ™
15 just a% much a polysyllable as the word " sater '—it takes
just as much tume to say it—ts thythm {if we listen to it without
prejudice) 1 ooe of two beats—a loog and 3 short—muncally

it would be wntten J J. (Fig 129) ; why them do we call
it a monosyllable > J_ &

Here , it would be difRenlt to axplein curselves to our
vmsitor. Still he bas served has turn in raising these questions,
which we may now thmk ever at our Jasore ; Jet 0 take omr
leave of hum and wsh him & safs return to his native planet |

MusitaL TRANSCRIFTION AND REFRODUCTION OF SPEECH

Wi have seen that the resemgnces of whispered speech
are simple musical effects; they are faintiy heard owing to
the relatrvely amall disturbance which 15 st op by the mere
flow of turbulent ar the cavities. Simes thay cansist
of muscalnotes, it follows that the resonances whach constitute
whuspered speech

iption in crdinary m; 1 notat
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duction by a combination of snitable rnasical st
The mstruments for this purpess should proferably ba of the
whistle type and be capable of producmg ghdes or ™ porta-
mente " effects, ance macy of the changes of resonznce that

octur 1n connectad , are progresmve—Le, the pitch of
the notes warles . and ot by defined stepa as in
most wind instruments must also be capable of being
muted, 30 a5 ta give, what we have called a led tone.

Avasuﬂabbmstrumﬂtfwthnprﬁantpu:pmwuldbe
the Swannee Whistle, i which the pitch 1 varied by verying
thepomtmnofapisbouwhich siides wmmde the whistle tube.
The whistle-note can alse be romted—80 as te produce tha
" balf-whistled “ notes—wiz by modifying the chisel edge,
agamnst which the mouthplece durects the am-stream, and sty
opening to the ar, by the addition of plasticdne or
somewtias n.uularmﬂuclapb:élxl{: J.ﬁu’.’;é]” vioht:: e
samewhat & might
with unresined bows F k4 Bleyed
Hitherto st has not been possible to eollect the pecessary
performers, 50 as to attempt the productien of whispersd
speech i either of these ways For those of my readers
whnmuymshtntrythz:xpenmt for themselves, I have

here t d—for three 5 Whistles—the whispered
of Shal ‘s Iine (from § iz to Sondry

Notes of Muaauc) ™ I.mne. whcse Month was ever May ",
Thevwelsmtmoe wughourw.weweywaye

our awe ", which wes tmnscnbad in musical notation at
Chapter 111, p 4ﬁ,shun1dberepmduable mthc KAme Way,
by 2 pair of muted whistles or violms. The low F sharp in
lowernmmmofﬂ-ewurd“wmgh"nnghtbephyedasﬁ
to bring 1t within the viohn compass, witheut loss of
character,

Musrcar RerzopucTion oF VoiceEp SpeecE
To reproduce vored speech (as distinct from whispered
speech] o thas way, it wenld be o 1o blorw the whistles
Hiroegh a reed Like that of an choe or t. Whether any
eﬁsc:.hn:::u xesmbhng speech be cbtained when each off
reed, wngtead af all e B lcrele’z, it
e, nste bemg rgﬁ.edhy aing] earpmm
Itnmts:ggeatsdtbatchambetmns{cufthlstypeuu.kdy
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to sopersede that which we at present emjoy, thongh it is con-
crivable that instrumental effects of high emotional value
may be produced in the {nture by importing mto music some
of the sounds of Duman speech and song. At present the
knowledge thet human whrspered speech can be scored as
chamber musie, for a tro of wind or strnged wetruments,
may serve certain useful purposes—it may remund us of the
mirmcal nature of 8 —af its surpnang and unmecessaty
complexity—and of the present duty which Les on every
perfonner (apeclally of every performer m public) to perfect
hutnsalf 5o far as possible——in his art before infliching hamssif
on g audience,
Yocur INFLEXRIOR
In g , a% it ensts, 1w most of the Eoropean and Indan,
as i the Semotic and Corean languzges, the larynx 15,
as wao have faid, not an estential orgen  The mflexions of
the voice are quite nd dent of the 1 of gpeech;
thus, though the mﬁemns give emotlmlal value. and are elso
even nsed ior &gt a
by the ramng of the vouwe—these uses are at most zupple-
mentary to that of athiculatron
But thers 1 another well-k group of 1 1§
whlcl: wE have ahud)r given one mmple—-car!.ed. Tone-
all the Chmese languages (except
apa.neue, :]l the Central and South African languages
1].1] Buormese and some Indwn languages,!
h,e v s;eu:hmndm odspeechnl am‘ihm w]nch
tmea.lung: sound depends, not only on the articn-
Iation, bot also an the type of larymgeal e sonngby which the

articuiation 15 .
would seem, thmlom. {0 have owed more
m their bepinnmgs to the lanymgeal calls, and less to the
articulation than thrse of the IndoE

v, umless indeed the necesmaty for usng cifferent tones of
mfawzatmw:nmtwn foreed vpon them by the multi-

ullgrewllotﬂmgudua.llesao{conmnu.
IntheTon&lanmse&themelodyoi]ﬂmmtmmtledtn
the ar ol a parti pitch value
with a particul ...' laticn = v to deflne the word.
'Imx-mmmmd]mﬂwtﬁumhmuwuwTwﬂ-
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On the other hand, in the uninflected languages the sgndfi-
cance of tope wnflexon 13 either psycholegie—denoting the
frame of mind of the ~—or grammatical—as when the
tooe of voice iy to demote interrogation  Infexion
of this kind 15 apphed te a particular part of the sentence
Tather than to parficalar words,  In Chinese, on the other hand,
inflexyon 1= an essential of speech, and 1t consequently follows
that the language canmot be whispered |

The dependence of Janguage on tone adds greatly to s
compleanty, and to the dificulty of devimng 2 mational system
of notation for recording 1t In our own lanpuage, we make
a0 attempt, 10 recording speech, to record also the mflexions
of the volce—even Mough those mfexions may be of importance
for sndiwcating the emotional seltings of the words used and
almost for emablmg them tp be yoderstood, as 2
whale At most, we mdicate a rasing of the veice at the end
of a sentence by & question mark, ?, or we use notes of exclama-
tion, 1, or verbal detenphinng of the tone of voice used, to assst
the reader in mentally reconstructing the emational background
and consequent laryngeal cadence of the spoken words

Sinee the object of sprech notation 15 top enable the reader
to undersiand and reproduce fso that others may understand)
tllecmg'.mnl speech, 1t 12 ok y that the

of speech should depend m any way on an elerment whach s
not recordad 1o 1t nolabion  The 1deal axm of language shoold,
thezefore, be to depend on artcwlation rather than on the
" teme of wowce © for 1ts foll meaming  In that case, inflexion
{which undoubtedly adds musical beauty to speech) should
lollow some mmple muscal n.\les 20 that the appropmate
melody of 1nd may be med ' by the
reader witheut the need of a separate motation for the
prrpose

Livcumsnic CRAKGE

ﬁegeslma?endhumnspeechmlybeoim
m the science il tst:u. by affording a more directly
mechamenl of the phonetic changes which are
lmowntohavttaktn in the evelation of the present
langnages, from those of the past  1f the gesture 13 the essential

, rather than ths semnd, it would be natural that
different generations of men shonld make the zame gesture
in somewhat different ways, ding to thesr




man be a sailor or & or an acrobat, er woman
a dancer or @ mapnequin.  So it i with speech, National
h i lnce in

of artirulation. N

Trom this point of view it might be expected that wgorous
snd wncouth pations wonld make vigermos and wneooth
gestures of articulation, as i other ways, Ther consgnanis
wenld then tend to be full closures mither than partial, ther
wel postires wonld be fay apart—theon w Frequently

i . their They

gestore, but wonld cnly move sufficently to
wdicate it In this way p and b would tend to become f and
¥; nalsomghtbemmavw\r.lmdmsmbemtotl
kmdlmuhtbmneqlsm lecht, or ich) and x
Septs or German loch) respectrvely—most as they did i the
rubber tobe rments, menlisned in Chapier VI, page 108,
Itisalrmmew:dmtthtthemwtum winch, when
full closure, may produce
onl“\:wtﬁ:tn] Sosure ¥ made Jess vigoroesly.

bvigns tendency, due to les energetic gesture,
would be for the tongue to maice its coneonant gestures
nearer to the spot where it bad to be humped to form the
aRsocial nge Thuos, closure after @ bread & of o0 or &,
would tend to be made in a poaition near the saft palate, so
umpmdnn:akorlmhllclm.ur:ﬂn:’h}mx[mh}m
a Jess vigorous partial ¢losure, , the vowel posttmes
u{i.:mdl,wuldbendtobemtedmththewﬂ:—
lpondmsconmmtchmmt.ll.lmdﬂmrmced uivalenty
i, dygpd 4 Sindlarly, en asperated vowel moghttmdtnbe

3 Compara Jesparmen, Leapuagr, p. 357, last thres haea and . ¥70.
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Howed by a back c prod k—rather than by a

borp.

Iz making big changes of vowel poeitions, as frem { or o
bodﬂrmthhtﬂnsmofaleawuﬁm groeratien may feel
the need of support on its journey and touch the palate at an
intermedhiate spot, as 1 the well-known nge of the arbeulatad ¢
in such a8 here-and-thare o)l Ths m:um
myaduallybefdtbyhmtheﬁtslﬁngua]mgthe
and then arbiculating the words, se that the tobigue s
contacts with the undersde nltheﬁngummeaﬂo(mhthe
gentral portion of the palate, The sensation on the finger then
mggests, very definitely, the action of some one caubiously
crogang a stream, which is almest too wade to jump, aod
stepping Lightly on a stone in midstream for the sake of safety
m transy,

The dufficulty af articolating the nninlled r g readily explained
by the complex nature of the resopances and by the number
and accurate formation of the caviiies and connecting passages
which are nesded to prodore the resonances cocrectly. It 1
mteresting to note that in thix and other cases, where sub-
shtntadsuundsmunployedbypemmwhowtarhmﬂat!
the orygnal sound, the substituted smnds generally have very
mnnilar resonances, th may be produced in a very
different way, Thuos, if 1 substitute for the untnlled r, a srmnd
mtermediate between w and ¥, the sobstitube maintains, 10wy
wouce, the resomances 1366 mdw.w}mlllnalsuhmd
[with other additional components) when T articolate the word
“run " (ram).  The same cbeervation apphies to the substitu-
ton of [, v, for & ¥, thewr resonances are, as we have seex,
very simular,

In thess cases, mesonndehangesamewdenﬂ?mdeby
ear, oot by of ar
E‘:smmm whm.m“ysﬁlrmln;?m“b;th;

o, of & says Randon omr—in
ﬂl:wmthemmmy‘ 13 manly due to mutation
ol the gestures.

It may be gupposed that different races, with different
culturel cutlooks, will paturally pay varying degress of
couscimms attention to the sounds of articulation. The maere
mhscal rations might possibly be expected tobe more

! S Jeaparsco, Lanpuags, p. 200,
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intheaaund:andthalessmuwu]ormmpammhnictomly
mare on ther In this
wrtmaybelmngmedthatdﬁemntmm might develop
thuol:pumtemzthodsoffphwzhcchmge arcording to ther
respective cultural standards, and to the mteregt which they
tahlntheiuundsu[speechasoompmd'mhﬂsgﬁmm
The reader will understand that in what I have sud above,
astnthea hmoit.hcgwtu:easpactuispmhtn
speakmng 19 cor who makes no pretance of
any expert knowledge of that scisnce, I heve besn tempted
to venture thus far, enly by the 'Impe that the establisbment
ofpmntsu[wntactbetwems ofI.mgmstma.ndLhuse
who may and
gﬁtﬂt\e myheo(semnembothpntmmeluudatmgﬂm

THE IMPENVEMENT OF TEE TECEMIQUE OF SFEECH

It is to be Feared that the present tendency in Enghsh
B not ope that can be approved oo first pnnciples
It ssems to be agreed byphmeuuansthutaﬂluﬂatmuxsmm
slipshad, and that therc 15 a 3 to
for vorced sounds, owmg te the sawving of tromble mvolved
Thus, words Like eggs, sounds, rubs, wiich were normally
pronoanced egs, sanmds, rabE, are now often promounced
ks, lamnts, rape, with an vovoiced ¢ Thus appears to be &
really retrograde step, whethar we consider 1t from the prachical
pont of wiew of andibility, or from the arbstc and emotonal
mide of melodic or 1 value o -
Speech 15 ot present out wa expresang theugh
it 1 probably cur cnly wayogywniabe thnking, Without a
language to think ip, cur thoughts would be as vague and
fortrlest a8 pur weas ef quanhity would be without the aid of
numerals with which to symi and defiie the quantitus
in guegtion. Ifso.thmtheperfechngandlmpmmgolhuman
speech and 1 o to the p wg and
nnptuw'gofthchnmmpowem thwgh
lnTh:hn of i h;‘l:l beh:a‘}; with in a
ter but wemay surtably referhere to that ImpToving
the perfftr:ame of by mian speg:h udible speech is, a5 we
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tHom, and in the case of nnvowed soands to the changes of
mwhchmhea:dwhmtwbulentwpnsautbmugh
1 cavitize, Ar the

wundnl:yvarymgthenwnbermdmwmnmnftbecmﬂhu
threagh which it passes, even to the extent olmr.mupungthe
soundn altogether, a3 i the cass of the ' plesive ™ consonants
bk oelc).

1{ speech 1 music—of a very refined and elaborate natore too

2510 b abl to periorm s ensgtatly mell Yot at prescar
50 af to be able to 1t reasanal e, at t,
e e & g pricton o ity T

netIcians aj taacoept ev t
amuhbonasanewmdm{erutmsptadd:t?mbothmmne&’
tien of sounds of the spoken The new s
s taathfully recorded and taoght to foresgn students as the
most up-to-date eXpreusion il

Is this a safe athitude to adopt * Igtuscontmtonmmore
thtmo(mmc.mdasmzthatslmmhmmemunn
was pot only tut actually studied and
nndmmrdsdbythemmlmhuasthevuy“htﬁtthmg
mthepzrlmmanunfthawmh sayo(BarharBeeLhnven.

Lat us also assame that
were considersd a5 nhmreed evls, andnsmdu:aungthr.med
ﬁuraﬂmphﬁn:atmnoﬂhemmmwhuhtheyowurred We
should them have 2 very fair anglogy to the present attituds
of the pubbe, and of many pheneheans even, towards
epoken Enghsh to-day
In the case of muse 1t 1= easy to see that the attiode of
inddference to technigue would be fatal The great works
ammmmmwmhmmmwﬁm

of

ided- “mm
then be such that any child conld play of it without
difficulty. Musw would, n fact, havere:ﬂ;aillsseumd
ehildhoed,

Tee Furvae or ExgLizy

Wlthus.Euslisharﬂcuhhm{sru.umn{ VETY same
and we are rapidly losing sounds—substitutmg sumpler
gestures of wrticolation for the mare mﬂmred atid
uprrudvugmumodthepastandmm hucing
the numbers of colours in our articulatory pa]aba. The end
unmdnﬁmdtwmﬁthehmdemynmwedhmunue
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unchacked. English will lose more and mare sounds—words
which were previcusly different will come to bave the same
easy povnnd, till, like the Chiness, we ar nltimately left with a
ﬁewbeggnﬂyhlmdmdsofmmguhofmchhasmdoduty
as the soe remaining representative of a whole famly of
departed sounds.

Al of many h szl of doubt and
embiguity ; itishmtadbytheghnstsu!ltsdﬂd and ia a
standing witness to the dsgradaton and atrephy which
mﬂ;mmﬁdlwswhenmumbotahﬁwbleurwm

There 13, therefore, good Teason for urgicg that we shonld,
in the foture, pay definite attsntmn to the technlyue of
"mmtwn"uanmrypmo{mmhlm
zod development, and!.umtobahelnmtlsucplusumin

performang the gestures of our age with grace and sinll
Diwunethmwnl a.ng!’i:g“ mthefuture

as 10 the past ; but 1t 18 evidently t that, 1 the ease
cﬁahnguxseiomde-@preadas shmldt:kem
that the evolution of oo and uf s {on

s}m].ibacamtduutmaworldmdephn—mlnnammw
parochial footing

If thi amlzﬂtuthnm!-elm it wold ot be long before
the £ of became to citizens of
the Umted Siates, and wos verm,  In that case, the chiel
advantage of English-—az a medern werld-
havebeenwmtmﬂysamﬁwd It 1= m this respect that the art

of Broadeasting, if wsely nsed, can be of pnceless advantage
to the English- wrorld.

Alregdy, in England, a definite attempt is being made to set

articulation

of tion between all
munities, with the object of eventually bullding up a world
latien and

ratiomal iples of i leity, d

bnwty,oouinmutybetwemwwdmdsgmbo(.mdoflﬂth
other characteristics whick go te maks up e perfect method
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of bdmnghnmuthmghtbythetmnaﬂs(r]nﬁphﬂmtm
and articulation, and{z}ufmeo:dingthe tg 1 wrting.
Under -!?ndanm the stimmulus of the tniversal
interest of Engluh-spea.h:x communities, the Englah
language would takr o new step forward—a step
even greater (I bebeve) that which it took between the

And with this imp t in their language, the English-
nd mprave ;

d an

q’ =]
in their powers of clear thinking, an adventage not to be

present methods of symbohxing thoughts by the
gestures of artwenlation, which we call speech, have all grown
upoutuihandandothergwﬂmmnnhnsthel!mnnumﬂs
did. In thew case—as 15 well known—the I's
a finger held up, ¥ was an open hznd, x was two han mssed..
end s oo Caleolation jn thess symbels must have been
extremely cumbrons and elow.
et of butna hooght by a Sstemanc Koprveiac of
ue of human ematic imprevement o
23 the inheritors of Latin mgamedlg:'lvmmucu]
ty by the adoption of the (so-callsd) Arabic pumerals,

SUPPLENENTARY GESTURES

In oma respect, the earlisst languiage of man has probabl:
mmvedtothmdapmmetymthemumdhm];:heag
wfutmhchaﬂmhomsﬂﬂmploy,mwlﬁ&w

‘The hak 'thehtadlomdlnata
anwﬂhn. maybe the substitute for ash.l] earhe.r " waving

with the method of words.
Tt has been said that the mere highly efvilized sations
depend less on these gestures and more npoo speech ; certainly
in our own age and ﬂy.thsusenlgestumlmd.unhmn
. A public speaker who made use of the gestures
whkhwuldbemlnraltoaﬁouthemEumpmnwtﬂdappur
to an Englsh andience to be the&tnulmdmmm
From the paint of view of ae of meord,
mﬂmo{mmmumﬂhnn—stmdmﬂmmnkgwylsvml
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mtonation : are a language without an alphabet, and
Dﬂtt.ﬂmm{om, to be avoided in all speech is intendead

recorded 1o wniting or by phonegraphic means  (ither-
wise the mecord will mot adequately convey the speaker's

depper mranmg

As betwren man and man—or man and woman—the Iangnage
ufgestmm]lnwerbeausted speech, bowever much it may
beperfutadmthefntn:e ]a:dmlr.belhfuuldgrda

* gpeaks volumes * —utheumgoes—udia:mm
ehqnmﬂythnnanywm Thelanguage of lovers, even the
meat ervilized, wonld mostly meke tmt poor readmg of taken
down in sherthand and pnbhahbd verhatun | yet, between
lovers there 18 a mnm an the subtlest
emotions, and 2 more and mutual mnderstanding
of mentality, ﬂ:lm'betwwu very best of the arbculate |

It will be o disgrace to human speech of, after all, it should
turn out to be (as I beleve it 15) 2 branch of hutnan gesture,
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VOICE PRODUCTION

In the presant chapter, the attempt will be made to wdicate
the bearmg of the observatiors and expenmental results,
which have been already descabed, on the arts of veice produc-

tlﬂﬂa!lpﬁadbﬂ and somg.
confessed, at the cotset, thumboththeaereupects
thm:smuc.hwhtc.hremamstobedmmvued,hy
cheservation and and
with models. Still, there are certan prnciples, oot hitherto
ymmgmztd.whichhavebeenmblmhed,xndwhmhmy
be ugefnl to those whe E ther as
pupils of exponents—-sn arts of speaking and ungng.
Tosuchasthauthmclmpmr:sparncnlnrlyaddxﬁed
In speech—more 1 pubbe speaki the
of clearness and mtdllgil:nllty depead, almest mmely,onths
accarate production of the vocal resonances, winch, a3 we have
seen, are natble for the audible effects of ™ articulation .
When a pul speaker is mcomprehensible (which accnrs
even at the meetings of the moest Jearned societres) it 19 seldom,
if ever, due to the fact that he 15 not spealing lowd encogh.
The human ear ia 50 senmtive that 1t can hear and wnderstand
speech though ite loudness % redoced to ene-milbonth of the
normel  The ncompechenuble speaker 15 not understood
because he i3 not makang ks vocal gestures, and consequently
his wvocal rescmances, sufficienily precwsse.  Thus, clearly
whispered speech can be heprd and understood
audmm.m{ulhvehadmtoptwe]mm
hall of which the acoustics are knewn to be bad for normal
vorced speech.
Aga:.u excesxive phonation—: &, & tov loud larynx note—
d with bad artical may be even more difficult
hmdﬂshndthanﬁlmvnwlmugyhadhmmd for the
v(y cause echoes and reverberation, which
mlsktlmchm scund due to artenlatien.  For agdibality
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in public speaking, the moral i5: " Take care of the vocal
gestures, aud the voice will take care of itseli”

Ome or two other gemeral rules may here be referred to
though they form no part of the present investigation), such

Frop of thew changes, if we are to be certain
asmth:::mming,ﬁomdﬂriwm;akthafunwmg

rd {ie a.nlveraﬁ
of uetmdutwuuyﬂabluperwwd}—wlnchmyeaﬂly
sp:v]km a minute

uat bear, not merely the syllables, but a safficient

in half
" The problem ving telephone service Ix qoite
differsnt from that ?

the manwiacturing induséry, the man urer, for imstance,
is in a pomtion to exercise very dwect comtrol over his
actties. In the telephone jndustry, . . **
Hﬂe(dlhavembeﬁthmcmecﬂy}thmmamchangu
af the T40 ayllables which form, the 74 words.

atana 1ate of 526 per mitmte, Actually they are formed
mere quekly than this, for the average rate does not allow
for the pausea which the speaker makes between his phrasea.

per
dmrm&ntnpaechthanmupostuhﬁdxﬁwrdspﬁmhnm},
these will be mierfered with by echo if the

about 1,100 feat par sceond, mthatmeehn“l-g" of a tenth
of n second, tx the effect of an echo-path—from speaker
to wall or and theaes to the livlener—of 110 foet. Inan
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auditorium whera such length of echo-path is possible, the
speaker must therefare go more slowly than 150 words per
mitute—otherwise, if the ceiling and walls of the acditorium
mhud(mastnuluraﬂmmntmmd}mmm
e difficolt to understand.

Another nseful mie—qome particularly for speakers with
an ear for musc—s to avoid, 1o speaking, the use of alarynx
mg&mﬁtaﬁuaﬁuﬂmtmﬁ&ew
insde Puilding. When & a note is pregent, the speaker's
hrymtonebecmm:uddenlymagm.ﬁeﬂand bu.lltup"

b ity §
mththato{themrmthebnﬂdmg ontheoﬂmrhandlm
lrhculah;yu dumseslget ne ldvantage “and. hef.omes

whether m ot orru:"‘ x(where
tletrical resomance is uummrmly mtrodoced  intentumally)

a speaker should phemate bass and articrdate more than when
he 8 spealang vnder cenditions of less resonance.

Srzpca For tE: Daar

Themultsnowuudwwumdmhnnhaveabeanngwhch
may ba worth of tha deaf
tospeakbgmul]mdmtuaiobmtmmnfmmhuspeakm
It would appear that, since the sysentialt of speech are all to be
found 1z the whispered form, 1t would simplify tha proklem if,
in the first mstance, the pupid were introduced to whispered
#peech a5 a separate art.  There are 50 many sounds m which
the vocal cords are oot used, that it must sirdy compheate
the mmal blem 1f these sounds are treated together with

the vocal cords ara used. Whispered speech,
mtheoltherhand If wt d
apeechwmtushtmﬂmﬁm‘.m theartnfphunnhm
then follow naturaily, er could be taught concurrentiy

as a sepmhe subjer.t it cocld then be applied :o the two

af {m the case
mphthmpmdvucedmmmts}mtheonehmd and of
vocal inflexion oo the other,

It seems probebls that, by dividing the snbject in this
way, the deaf pupil mught obtain a2 much dearer concephon
of the pu fophﬂuahoh{asdlsnmtkomarhcnlaﬂm]
andnm\lmbeﬂer of the princples of vocal inflexron
—onthemneclmolwhmhthemtmhmofspeechmmy
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langoage or dialsct 5o lazgel: Speech learnt without
the ad of hearlng could y'beeommaiuntﬂthe
pupil had leamt fhung of the art ion s & menns

ofmpwumnghmwher:nwtwnﬂsb&te I bebeve that ths
art could be learnt, o as ultimately to become metinctive.

I have been confirmed fn thes e by the retalty of an
aﬁmoouspentmthempanyoi Helen Keller {to whom

t hay hemmndz] rn 26th Februsry, 19z7,
at her home at Forest Hills, New York Miss Keller learnt
to speak by the usuat method of combmng artiwlation and
phonation from the start—she was nat separately intercsted
i phonation, and her vocal mflexwm 13 consequently

it 14 d the g with her and found
her keenly wnterested.

It appeared that she could whusper, and she recited g shert
poem first i voiced and then mm whispered . ths I
wrote down and “ scored ™ for wocal inflecon by dawng o
wavy Line which rese and fall as my own vowee rose and fell in
Pﬂmhmlﬂpﬂketél: dable to the touch, i

soare Wik made rea to the to pnckmgnjmﬁ
thewavyhneﬁomthebukofthepapersowt}mtthehm
pitcked holes apptared 10 relief  After 2 preliminary practice
m g and falling vorce inflexcon, Miss Keller was ableto
repeat the peem, naing the nang and fallmg voice milexon ey
recorded en the “ score "—with a conseqoent gain in naturzl-
m?“dem:lt;:mmbg;{hn this has been put

t setins mot
totheteat—tham‘ h ug:ithe et 3'“ e
o{arhmﬂahmnughtbzmadambythzmu{modﬂs
mdicating the general form of resorators to be amed at in

case

In Miss Keller's case she was able to recognize of
pitch in the larynx note of my voue by feeling the whbrationy
of my throat For those whe have sipht but net heanng,
much the better plan would be to adopt some wethod of
making the ptch of the larynx note visible om some sort of

* frequency ' scale.

Cme instroment of simple constmction for thy pufpess 1
the Phonoscope of Proclmm— Jab. Forchhammer, of
the X Scheol, C w] was o pracheal

ussnnaaﬂyasls&;t In ths, the tiote whose pitch 1 to be
made viuble 18 sung into 4 meuthpisce which commumicates
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the vibrations to & sensitive gas flame.  Tha flame, thmion
vises and falls with the vibrations of the note sounded.

light of thus flame m thrown onto a vilving cylinder, mwm‘.ed
ob a vertical axis and having teenty-one te " acale
prnted round its @rounference  Each consusts of a
given number of equally epaced black squares with white
spaces between, the t scale having the smallest number of
black squares and econstquently the largest spacing between
squares The scale next above has more squares and the next
stll more up to the twenty-first scale. ‘The cyhnder 18 umiormly
turned by clockwork and mnder these condibens éach seale
presenis @ diferent nwmber of black squares passing undermly

sctond
lm-‘.ll'heeﬁec‘lcr[t.}:ler:l:y'tll:'.\:.mi!lsl'ﬂ.in:lne'ﬂn,g'Il.i'ght:|at’.cnl'.tlheLhe
sealy whoge number of squares passing per tecemd corresponds
with the number of flickers per second stand out 25 +f We
wmduﬂ(ﬂ-ewﬂl—hwwnm’bmeﬁeﬂ] winle
all other seales af Hurred of 1o motion. The apparent
moton of the scale 19 i the duecion of the actoa) mevement
of the eyhnder or m the contrary dsction—ascording as the
note sing 1 Satter or sharper in pitch than the
piich of the scale o goestion.  The scales {of black squares)
actually nsed correspond to the vibrahons of the nates of a
chromaty scale extending over nearly two octaves, With
thy apparatus, a deaf perton can ses the sffect of 3 note
hummed nto the apparatos and can then match it with a acte
ddhli:rm dewices, nerving th rpose with
mare tacent £ Same P wil
greater exactness, are the Optical Sonometer of Adam
Litd., Rochester Plare, Camden Town, Londen, N'W., r.he
Oslsonillr_] WLesgoiﬂleAnmmWestmglwuseCu
TﬂleOsu"wusuﬂdhme{mRuMH Gault,
FhD.

Vowce PropucTion 1v Soxe

In seng, cor aim 18 1 many ways mere comnplex than in the
production of speech, There 13 ertweulation—as 1 spesch—
combined thhlaryngealmﬂman—nsmmr.edrpeech—bu
the i and formehzed, 5o that it
mlongecmznandlﬂ]ls ufu.chbyp ve"tfhdnn”,
but by defined steps or musy armover, the range

3 Archons of Ciofarymgolopy, TWSuA., Fabs, 1088, vol. i, F. 12185,
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or com| af inflexion, and the mte of change of pitch ere
bvthnmwl as coampared to most pormal speech.

The: propess of song—as comparsd wrth speech—is to appeal
more especially to the emctions. In song, the emohenal
language appears in A new and starthep guise dressed in its
beat, mmn&lﬂmﬂyﬁm:flmalpnmtmpem—u

mrﬂumncdsmglonpee:h—minnsvma]inﬂnﬂouu
concerned—is therefore very similar te that of the descnptive
dance a3 compared with the common actrons which it portrays,
of to the relaton between the same seqoence of 1deax ag
e e oas tougae aad g covemanly soroet the

] L AHr ily repest

ﬁw which produced the mn{::. on whlr.l’: lhgmrhyme
15 formed Poetry.lmmthspomto{\ﬂew.utbemofpanm

i

uua&mrﬁmﬁﬂ ] dance 4 b hmerather
thminspm—bytﬁeachmﬂthawlmds.
Aﬁ:rthermm, mn%;a:d secure an increased amplitude
gr mtengity,* oo the ooe 0 a3 to reach a larger andnce,

‘_ range,
of amplrtud be‘mththeartsnffphraang

oo many ferms of
r.\mtml. and cn the artistic and emobional character and
power oi expresmon of the singer.

In venturng to make some remarks on volee production
in song, I wounld peint out that these constitute at most a
eommintary, made in the light of sich expermments and
copclesons ax seemaed to have a bearing en the sabject. My
results are far from being sufficient to enable anythung

+ S L A Ruchusds, 1m Payebs, Jaly, 1907,

whuch af hay W,
Tha Art of suraq;' s i
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# i complete theory of woice production te be

tupatthupmaenttum They do, howrever, pomt to
certain facts, some of which are directly contrary to views
whnhammomorlmcmm t amemg sngers and teachers of
singing.  In order, therefore, that truth may further prevail
ufonlyinamaupanoitheﬁsld}mfauuwmuwbe
made tc certain of these corrent theormes, in order that they
mzy, J posble, be corrected. They are as follows '—

{1) Thet the lungs are & resonator ;

{2} That chest and head notes are due to selective regonances
in the chest and head ,

L oltrs fallacy [not generally corzemt, bmt widely
Ul that the wveice s produced by resonance in the

{4} That the bard palate and teeth act as sonnd-boards ,

(5] That sound, inside the mouth, can be thrown or directed
of backward, up or down,

Theae five fallacies may newr be considersd in order.

the ehest-—and trunk gmnmlly—ma be ielt to vibrate.
This is no doubt due to the fact that when powerful vibrations
are set up by the vocel conds (amplified by resnatea in the
voczl cawities) the atr 1s set 1n vibration, both above and below
the point at which the air current is thytiomcally internopted.
Thus in the model shown in Fig, 143, a tescnator placed behind
the rbber strip larynx, was found to operate mufficiently
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tor a vowel sound in combination with another resonator

sinng, is to mupply ar
at the rignt pressure, of the might volume and at rﬂ
tHme, tn the voeal cotds and organs of articulaticn,
windpi m winch the lungs act a3 an open end—may,

ve Emid, have a resonance of its own, though no
nhmctm.”;ltchhumﬁrbemde’tectadw{thmmty

Aradnofss. A9 the resonances behand the larynx
are ot variable, it follows that the vanations which produoce
chest notes or head notes, must be sought elsewhere  They
will be consideved later, in comoection wth the resomances
oﬂhe\mcalca\ﬂly

{3} ¥ by % the ie. the
nasnlcumyanditsmnm Asmthmntlsomlynecemry
to pont to the that ph 1= due to the

action of the vocal cords.
Ancnrd.lﬁyto Dr. ¥. E. Negus, FR.C.S.—who has made a
1a] gt of the yocal organs of men and anmals—the
ryme was onginally a means of breath contrel, mther than
oiphmhuu Its purpose was to act ag & valve by which the
arr could Be locked insde the lutyge, 8o as to gtiffen the thorax
and thus grve a more ngd anchorage for the nvaseles of the
am;and!hwldnﬁ(wthmeqmvﬂmt}wﬂmaspmﬂ
lar efort was d of tham. As to thewr present
uuonmpmdwngphmumthmmbemdenbt
By the of Sir Arthor Keith, I wax introduced in
Igasto'.Dr va;l;umthmwwhngattbeﬂoyﬂ%ﬂege
and wl the Jarynyes of
mmaE{mdudlpgmmheymdm} He showed that by
at an air sapply pipe to an excised larynx, preserved
mﬁfﬁpﬂvﬂduwmtmdﬂwutnhﬂemmﬂ}
#t wap posable te make it phonate. The experiment wis

f2il
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medﬂlhlpmpamﬂonoftmgneandhrynxasshﬂwn

v

ly, in section in Tg. xazl.h:rndl found that, by

varying the pressure (by hand) on e of the exciged
larynx—nu topmistheedguoﬂhevocalmd.l or less
b [by blowing

thahrgnxhymguﬂlﬁmug‘ﬁatube],nmpumdﬂetom
the larynx note by at least an petave and even to meke it
hum a tune.

In this experiment there weart 04 resonztors and no ginuses,
et there was a iom, due te the comb
of comtrolled ar pressure and laryngeal pressure.

Tomgue ——+

Eprglator —

.Fciw
wocal dirds ———
Veeal rords ——

Fie. 132 -—Secton fepprox) of propared todgoe and Tarynx.

The range of the hvmg vocal cords is very much greater than
those of an excited laryna—due, no doubt, to the great vanety
ofad;wtmentxoilmg'th.mm[pmblya]mnindgemedge
presstre), thickmess, ete., of whith the living organs are
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e action of the vocal cords may be imitated very ximply
in a model by cntting a tranaverse slit about § to § mch
in the wall of an indu-rabber tube, of sy § mch inte
dinmeter, and closmg the tube near one end of the shit by
means of a solid plug, as shewn in Fig. 123.  If air is then
blown intg the tul bymothermdseth&htfmcesmwly
cut through the st 5, it i1 poasbh
Icmhetheedguoitheahtwbﬁtemutnpmd\we
& musical note,

The adjustments required are (1} as to the temsicn of the
edp=s of the shit and (2) as to the resonant conditions of the
air tobe or of the cavity (f any) intn which the slit opens.
Thus it was found that, with the slit open to the ar, mo
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Th

ﬁ U&r Tll
Fio. 123,

phonation could be chiained wth any vanations of tensipn
—yprodoced ypulhngthembbertnbefmmeltberenﬂoflhc
€lit, as shown by the two arrgws—unless the air tube was of 2
puitzble length, or unless it was parhlly stopped (by means
of a piug Finserted wn the tube 30 ax ta form a comstriction
to the zirp  at the correct d from the sht, and thos
m;lg of the right frequency m the air supplhed to
the shit.

Byad]ustmgthepmhenolthestopsnm“heshtmted
at mimmom tengion, it wupowhletorawethepihchnfthe
nete produced by aboat 7
increaze of tenmon of the edges of the sht, wlb&uutl]tenng
the twon of the

pote produced in this way was pure and musical bat
uppumﬂylmhngfnwwnu it was foomd oot to be sa
for energuzing a vowed. model as un organ reed,
wuthelatmﬂywhahngmbbernhpwhnh&:swdh
the sardier experiments  Bath the alit tithe and the prepared
tman laryox were much less sensitive to changes of wir pressure
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than the vibrating rubber strip type. Formmple the buman
laryta gave oo of pitch from the lowest air presture
at which phopatien began up to about twice that pressure.
Mamoﬁmﬂnuﬂeﬁﬂmptwhupwammmm
gg:osmmnu The rubbar slit was sven mere constant
v:nnlums, the note merely becomung louder as the

wag increased.
Ommchmdthealrtube(]mnhdmmmﬂ)whdlmppm
the prepared buman larynx, at a point 3 to 4 inches behind the
vocal cordn, lowernd the puteh of the nots by & seritenes ; the
lowering became less as the pomt of constniction was further
Temaved.

ErFzct oF TEE LARYHX on Vowel Scuneps

In experimenting with a slit tube grtificial laryns attached
to & vewel-sounding model {of which the two rescnators were

e vibratmg rubber steip, and that for this mason the
inbe laryox will ooly give clear vowel-sounds when the
frequency of the reed is related (within hmtig) ta the
TESONATCES ; thins, in the case mentioned above, the

WHA
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So far we bave takes the view that the larynx is net an
organ of apecch, but rather an organ of phomatin  Soma

indead quwte coboavable that the vocal cords may adiuat
the.msdmsoasto;lveamtemhmthe trivetbonea
the which the

tnngnamdhpnhaveprepared[nrthem

THE RANGE oF LARYNGEAL NOTEE

Ihavemadclnumbuu(upmmtsmthr.nngeoim
noteg at dufferent trmes, lmmv\mn:hnappea:;
t‘hatitva.nadunngbut:eday On naing wn the mormeg, the
range is preatest—about 4 octaves and 2 or 3 seutenes—m
the avening the range is redoced to about 3 octaves and g
semitones, im:boutls.qto#f”m Le a reduction of §
or b pared with the The
muunumrangemiarremdedls4octammsemllm,
oo nd November, 1534, Such a range 15 atmormal and 15
dur to the accidental uetion of lugher fzlsetto metes
(a'lxwe k“’ B12)} by soroe conditions of the wocal cords which
ueed at will. A mofe sormal maxmum was
4Mam6mtﬂnes.lmm#d38toa"36:
Latee s ek v & comas bl Fot ngl 1o
t a compass suita )
usetheluwwnommtw tandtheup:;mmtmldi

mufmhmmmmmwbmum
over a very wide range of frequency.!
3 Sir Fabx Semen, io & dwcaure b the Boyal Ioahtohen o 13 March,

1881, d;:n‘l:sth: MMI?WWMM
ongp 4+ . goe Pagnel ,
el exow, pp v meconded & ange of B octmves,  Sor Gager and
Schaal, v, p. 4658, g:’hn. 1
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, the normal range of the Jimmen voice
utzmmand:mtonuiorampﬂnn
xu:hvemsmxmneuimaoomﬁ]towtm,lmwgm
mzsmrabaﬂ.tmn. and 3 ectavey ¢ semrtones for 3 baws.
Broadly spmakmg the vocal cords get Jonger and thinmer to
produce lugher notes, whils the cawity ainto which the cords
opeugmsma]letormmopen-mauthed
WDices CeTiIIN TEMEEs wf the ootes are made by a
st Etl‘wdm‘ af thickness,
oishtudbmmo{thzvomlwdx nnd,fm‘otl'ﬂu‘,ﬂzcan:l
shape of the ey them ;
these difierent methodsudad]ustmmt wmtltutet.heso-called
registers.  Ther achion 1a not fally understosd, and 1t i
ewident from photographs (taken with the laryngoscope) of
different subyects that the methods of adiostment used may vary
mdividoally even for the same type o vowe—soprano,
contralto, ate,!

LaRYNGEAL TONE {QUALITY

Inthe i 3 investigation
ot’there.g:stmhasnmwlbeenpmﬂblc bt 1t may be of use
to place on record the follovnng wolated observations

A vowel-sounding pipe, copsiating of an organ reed and two
resonators of vanable capacty but constant central aod froot
orifices, was get to give the vowel & (men) It was {found
that w:th z ﬁxed reed note {271] i mde nmge of duferent

of 6 head notes,
chu'tnm,u,ebc—mnl:lbepndnurlbymaﬂchangranf
rapacity of the back resonafor. Dnrmg these changes the
Yowel LE ined apy It will be
vhserved that in this case the reed remzined nnaltered and
the resd note was constant The change of quabty in this
Parumﬂarnpenmmt,thndnm was due to diullerences of

resonance,

In ancther senes of experiments, a 2 inch diameter rubber
tube waa attachsd to an crgan reed and fitted with a cork
“ tongue * amd set at 5 inches fram the mouth of the tube;
the vowel-sound was a. It was found that & louder and more
" forward ' productiom of the vowelsound was given by

1 [Er—— Freach,
Bm%?‘shrmmhauhpp !IHD' d

»
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bending the tube 50 as to constrict it behind the toogue, thus

lotm::glthndmomtmgu\rity ve of tha action

sfuglottum the human pharynx. A very good o {calm}
atward producton, a

watha was given by substitating

T

Fic 124.
wtop 5 for the rubber tube consiriction C, the toogue T
in rontact with the coniral meuth of the stop 5, 80 as to rednce
the size of the cavity 2.
The resonancey wers of the arder of b6 for 3, 1932 for 2

Fra. 125,
and 430 o lowes for the space between 3 and the reed. The
mounth and threat heard on Tung o (as if for

Fra. 120,

with those of the rubber tuhe model, In this case ale it is
probable that the addition ofauvity,ugiﬁngamnm
of the onder of 2000, was the cause * forward ™
production.
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Amrthwmmtmadewnhthembbﬂtubemw
deseribed in Chapter VI may ba ientioned in this conneetson.
mendlthe mbml;e 'b;“ wm{nctedd ke:tlm' by an elle‘rl'llls{
{ of i means of a cork tongue, so as to glve
the vowel Pl(ﬂlm)ltmmundthnt,ﬁmtubewufurthu
puchied immediately in froat of the openmg of the reed tube,
a definitely nasal twang was given to the vowd sound  This
confirmed my persoral observations thet the typical

Amenean twang is not doe to nasal rescmence but to g oo
striction of the pharyny.
Thereunbenodoubtthltlgreatdealoith:quahtyufthe
buman vowee depends on the pharynx, or rather on the
rescnating cavity belund the tongue. The greater part of the
energy of the woice 13 kmown to Le in the lower resonancea
oiitswm.lsmmds[m!m example the expenment with
" Rado )—-sodo!tland.lblechambennfmhnesw
“* for Hebidity of tone would seem to
4 almnstd:m:tlymthevnlumeoithebukmmtor
The wp‘litwm ha\lre ]lust been described, though
much too meomplets to constitute prood, appear to support
the view that rescnancs is an impertant elmzl?tem the quabity
of tha vowe prodoction apart from its function in definmg wewel
character. Tn the haman vocal cavity it 1 sven conceivable
that the false vocal cords—which produce a small camty
immadiately jn foout of the vocal cords, comparable with the
cavity 3 of Fig. 126—may bave some share i determimng
the quality of the sound produced, apart from vowe] and
consenant charaster.

(4:ud{5)5wu&owd¢m of patals and tesik, and dsvechon
yound sm thz mowth. Ttisa ascertained physical principle
twavu—whatber smod m an or on the surface of water,
or of Light 1n apace—cannet be reflected {so as to take a definite

Amreﬂeclﬁilghtbemmedmpuﬂshadwdm but
only so long as jis surface is large wm})aredtothgmve—]ength

the mirror were made
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of the lipe than the dwtance between one wave and the next,
will act as & barrier, andthewavgmllbemﬂmadhmkby]t

Io woice production, the wavelengths employed wary in
length from between 14 feet and 3 feet, mt'hewsecilban
woice, to betwern 4 feet and just under £ foot for 2

Iibya" dboard * in voice 15 meant & tor,
snnhasususpendedompulpltslnthmwt’hespeakmnmim
down amongst s andience, the mlate of a bassa

pm{undowwldneedlommzoimatm way (if not

mm to be effective om Tus lower notes. A esprang might

tummagemthapﬂhteof %y, b feet square, and testh

gudtbmmtobemcluded} the same length ! The sound-
refiector theary 15 therefore not tenable.



CoarrEr  XI
MOUTH RESONANCE IN RELATION TO LARYNGEAL
PITCH

Wi have seen, from the experiments with models, that the
eavities of the mouth (except i the case of ugh-piiched
behave bke Helmholt One

of the qual, ims of such a 15 thgt 1t shall be gmatl
compared with the wave-length of the wvibraticns which it
.\ Tha mmde of such a ressmater is then entiwely
fillzd with palpitating ar which presses thythmically againat ail
parts of the contanmg walls | there can be ho directios of
sound aganst ome part or another of the tenor of mach a
remonator. And so0 it generally 1=, withoot doubt, in the case
of the human mouth. If the resonator 1= large {witlan the
nznble limts of size) larger emplitsdes of wibratim may
82t up than if 1t 13 smaller, though the muscal pitch of both
resopaters may be the same of ther onfices are properly
proportwoned to the volume of ther cavities
When = resonator 13 bewng emergized, the amr mude 1t 1a
stured mnte by the thy i duoe io the
achon of the vowl eonds  The vigour of sts
then depend, to some extent at least, on the relation beiwesn
thiu:“:;yw'bﬂ L Ht_‘l']lil-‘hﬂ_mwinmthem hmrte
na. vibrate ven 2 =ingle pu the rate per
mﬂatwhichitﬁﬁ%ingmlﬂylﬁdm‘peabedlypushedby
the laryngeal pufs. If the resonator is tuned 50 28 to be 1o
proper relation to the vibrations by wiuch it is mmergized, the
will be greater and mere continuous than if 2t were
not 56 tvmed
Thia fact probably afiords the explanstion for the role that, in
sunging, the tongue and throat omst be kept mobils. So far as
reronance pire and =mple 18 concerned, flexihiity can be of
no advantage—indesd the more yieldmg the resorator the
less effichent ot will be. Theobjectodﬂmbﬂia in probably
to ezable the ergans tc hont instinctively for the position of

2 Sor Appembx T,
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best resenance ible limits of variation of the
vewel rescnance! atuchmeod’thshrynxmtemmy
given vowel, or et each chuage of vowel om a given nate,

The of forward p ion may thus be due to the
fact that, whmthgrmammprgeﬂyad]mled a'l:usgw
amplitude of
wibrations of high frequency whmhgwabnl.l.lmetothavmoe}
i felt within the front cavity of the meuth. Snch a kunhog
actwn of the tongue a.nd throat Gf it ?ctualty occurs] wonld

very smalogous to the eperatiom voucing " an crgan
pﬁpemutoget&lebﬁt:elahmbetmthemedandm
ruonam'

t may be mentioned here, namel:

theactwuurf pnhtemwmmchnrnwlththe it
farmsg of production,

Ii, whllemngmgl vowel—say a (czlm)—en the same
nte all the time, t'hudmmct:rnldmvmce ucticn be

asgumes many different attitudes. Thess can be easily stugied
h_yﬂ]ummtmgthexmldeoftlla mouth with a smell electne

light.
“We ahall refer again to this matter very shortly.
Nasar RESONANCE AKD VOWEL PRopucTion

There hae bean and still 15, great coniroversy =5 bo whether
or not the passage to the naral cavity should be opsned (by the
forward and dewnward movement of the soit palate) dunng the
singing eof wireel acomds, Whmherthspesaageisoﬂ;p:norshut

g
%
g
14
£
g
§
g
:

thnlwhmmenmwudoeedbythawttpuhte

thmmmappncmbleluakngeo{!mmdlntathenaslcamy

and that it is essentially inoperai
D!thaiewmﬂ-hmdmtﬂwithwhnmlhnwtnedutbm
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of these experiments, all have proved #a to be wsing the nasal
uamty{.nvuwel of

ﬂpmmtmmed adding a numl cavity to a
phsucmedmblemm These was a appreciable increasa
of sound {especially if the nasal tor was m tune with the

TEEODATICE Lhwghmthsomclassofthl

Inbtte mnan\éwce, it m’gpmbﬂble that %r?tert\l!lblumc
ma; obtained by opening nasl pastags, but at the cost
oi{ddmgamstLtgmupoimsa}mtcthmu(
every vowel sound.  Thm, to my ear, gives 1 dusagreezble
mmotonytoa]lthnvwelmds

On the other hand, it may be pesable that {as 18 clumed by
Mr, Weston, & veice-trawner, of Bostom, Mast , with whom

nasal conscmants m, w and y (og). It is well knewn that these

the case of one of the rabiwr tobe vowel models, ®, o and 3 {ng)
were all made withewt the use of a nasal cavity, y by
nearly complete closure of the tobe at the front, cemtre, or
tlnoe to the recd opming, and that the continnons hum—which

thehwnmmhs,hxtthnnﬂmh change {8 certainl’
lmdeﬁnedthmwhmthmmdstgmadeummrmly

Tohuttheeauudvaﬂaﬂmufmmu, ungh:ﬁ
o, was mads with the 5
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stop and interma] jamop, already decribed at p. 138, It was
found that when ™ was intoned without nasabity, the palatal
;ﬂmmdmummmmw&
juchon was to a =,
Gothw—hemgnlmwed.l{thebnsemddﬂwu
uptuapumtasmF)g 128, The two figores mdieate the
as seen through the window ai the mouth stap.
;; expenynent was also iried in the case
of the varous consonants, 25 nsed by mysalf m normal speech.
Itwimdth:tm[ua!mad menticned) was normally
nasal, bat not always: for example, in the word * transmits "',
where I make the @ vety short, there was po opening of the
to the nasal cavity. 2 and 3 were always nasal, B (a9
mtlus; was variable, e g. mm the word ™ that " ¥ was occasicnally
nasal, ta the extent of an almost metantanspus * tap ™, formed

! in hi {hej,

I (hod) and brt (hut) and pou-nasml n ke, b (s in hm-)anéhl

In my own voice H was nasal with the vowels e (not always),
(notalways} a fnot always}.l,i.l(mnanyj

not nasal with the vowels i, 4, o, o mand ¢ In

myomvowe,\‘.hemwel——

u bafore x or g 1 generally nasal.

& hefors 2t 85 I ** articulate " is generally nasat.

= before m i not nasal.

w hefore 1, as in " and *', is nasal.

Araxin " by " 15, sometimes.

These experiments show that many of the comsonants, m
which nasal resonance was obssrved when whispered for
exparimenta] purposes, are oot nasal whez employed in normal
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rpeech they further show that the presence of abmmes of

mmnudoummahmyappuwah}ed&ﬁnmutothe
audible vowel or consonant character of mest of the spesch-
semnda

As 3 test of nasal rezenance in singing, the following nonsensa

¥
mduhnuldbeupableeibemgeqmllyweﬂmg,wﬂhm
nestnils free o pinched, by smgers who do not employ nasal
resonance on their vowets, Om the ofber hand, the lagt four
lies contain a nagal conamnant (@, o or 3} 10 every word and
mAy ®erve as 1 test of the extent to winch nasal resonance
ix necessary 1n Angng these sounds,
I [wethowt masal comgomants).
Hard by the shores of far Brazil

wll
To brave each nsk, to fight each foe.

1T (wsth nasal comsoxanis).
Mo roaming more | In tume nugh spent
Mere strength grown funt, new prudence strong ,
And now from home my mien unbent
Must amble near my mate—in Seng [

In eompanng the action of the toogue {in vowel formation)
with that of the artificual constrichions made 1n the vowel-
soundiog models, it has hitherto been assumed that, m the
human veice, the central onfice is entirely due to the positton
and shaping of the tongue. Thus assumption 1w oot strictly
trae, for, In certain canes at least, observation of the dlummated
interor of the mowoth, shows that the lower parts of the soft
palate—aneitherudznitheambofvhichtheumm

may perate with the back part
oc{th;bungn: 1nthasnenmt'henmtm1m1ﬁnz:sﬁmmudhy
the palatal arch itself, wath its fonndations resting on the back
of the tongue. It 15 only in certam forms of production—namely
these of a more strident or natal type—that this astien cecurs ;
it peems to be asgociated, in the vowel o (mlm), with the

tu{ah:ghpmimd.mmnoezs? uﬁ:

with pormal vowel rescnances which are but littls altered
by the changs of attitude oi the tongue snd soft pellars or
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mhinnnlthempahtaludt. Fig 24 indicates reughly the
appearance of the palatal acch and tongoe during thisoperation;
the cotrespoadmg sectonal view (taken from the Jelt-hand
side of the mbject’s mouth snd exaggerated in height towards

the front, so that similar parts may be jomed by dotied lines
in the two views)—may enable the organs to be more eamly
ideni

trfied
Ancther question in connection with the nasal consonzots is

3
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te drawn forward to meet it, them @ obvipudy pa
uv:tyl\mlnble

bable explanation (thengh at present, so far ag

I]mw it confirmation) seems to be that the high-pitched

tegonator ls formed between the back of the tongue and the

backn{the;})pef?ﬂu[thewﬁpnhtewhiuhpmdmm

cavity mark
LEAKAGE 0F S0UND THROUGH CAvITY WaLLs

There 1 another phenomencn slready refesred to, in eottnec-
tioo wth the models, namely, transparency to sound, which
myhawabeanngonvmcepmdnc Tt will be remembered
that it was found feasible to listen to the resonances of mierlor
cavities, by forming india-rubber sheet wandows, through which
the resonant pitch conld be heard  The felluwing experiment
showsthat a consuderable velume of sound passes out through
the skin of & mpger's cheeks and throat.

Pinch the nostrls and keep the lips closed ; 1t will be found
that under these curcumstances, a succession of farly loud
nites of short duration can be made—the ar from the lungs
bemgforcedthmughﬂmlarynxsoutoﬂ.ﬂthemuthatm
oote and being retumed to the lungs at itz wnsgln\::ion. The

leakage through the walls of a rescmator iz eguivalent to
elargng it orifice), but the effect may be neutrahzed by the

volume mven to the bmek resomator, by the maore
erect athitude.
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maxfrmm of reasnating cavity and the minimuom of passage
between rescnators.

In the acoompanying Figs. 131 and 132 (from X-ray phote-
grapha tiken by Dr. Russeli) this pniociple 15 well (lustrated.

Fo. 131,

In Fig 131 showing the vowel d sung, faizetto, on {* (342 ~)
byabnntm.ﬂwreuaverylargekmt anfice doe to o well-
depressad tongue, A rapid convergence to 3 DATIOW COnstRICHON
]usubwel.heepugloths and a mmilar rapud divergence to the

cavity mnmediately above the vocal cards. Even 50 it seems
poaxble that by humping the tongne more directly towards
the back of the throst {instead of somewhat uperards towards
the passage lrading 1o the casal exvity) 2 forther ycrease of
velume in beth month und pharyns right have been obtained.
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In Fig. 132 showing the vowal 1 (eat) sung, faleette, on &
(513 ~) also by the same bantone, the tongue 18 well bumped
tamdsthehmipa.mn,snutnleaﬂan ‘F;:mremly}md:
deep between the tongue and the palate hack resonator
s wery large, but 18, 11 this case, constneted i an
myatlbaﬂlmmddlebytbebackmrdpzo]edmofm

The front forms a diverging fannel
mtathehotalwlumeo“hetmnatm;ca\nhﬁmdthe
of the mouth jtseli, I speak wath less certanty thap
us to Ihnpeoﬂ.herewnatm
It peems highfy probable that, to give unik y of produc-

apening (to air) should vary as htila as posuble between
owels

The vowel chenges then become thoge due to the shfting
oi the central cnfice, together with the additional lowenng

of the resgnances bromght about by partully clesing the
ﬁmtmﬁu(mmth]iarmmn(am.umdu.

As to the degree of mouth openng to be nsed, for all the
ather vowels, it may be said that astummg the cavibies to have
been made as large as poseible, and the mouth gpening at
least as large as the central enfice, thers 15 oo acoustic advantage
in openmg it wider. Such further apemng will, 1 fact, alter
the tunmg and cistort the vowel soond by rauing the resonant

pitch,

Flexhibty of the tongue, soft palate, et , it will be remem-
bered, was conmdered to be of use in so far as 1t enabled the
vocal cavities to retune themselves avtomatwally at each
change of larynx note or of vowel sonnd, so a8 to obtam the
md:hmuofhestmmm Actually if a singing exercisa

be performed om a singls vowel sound, the tongue will be seen
to rise and fall shghtly in the month as the laryms note is

Taused or lowered.

From thia point of view the fixed rezonator s=le, advoeated
by Dr. Adkin! would not appear ta be desfrable, 23 it
ieczmeeivable that o simple fxed mmiwunhvkul
would give the best th
scale, The ments of Dr. A:.km’zmethndwwldappaurtnbe
(1) that by drawing the singer's atteption to the audible
Tesmances of the volee, the snger s led to increase the size

i Se Chap. I
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dthermnatmgunhesandwdmetbeumpamwau
the shown Ly at A,
uthﬂfhmthoeeoiB {s}thltby!epuatmgthguppwww
mmmtuanmmmlmale. secufes & more defined
and distinet series of vowel pronunciations than that due toa
B gl u‘;ulm every of the laryngeal
ut to give the IEBODARCE ON note
scale, the resonmtor scale itzelf must be capable of being
trankpocad o same extent.

AR

VowsL SouND 1IN RELATION To PricH oF LaRYNX Nere

In Willis' > early i x—seferred to in Chay I—
hefoundthtwhgmhmmedmhlgh somp:e:“he
vowels berame inposcible te prodioce.

Wiilis recograzed the cause—namely, that the reed impulses
were more frequent than the natural rate of the aw pmlses
un his resomating tube, and he also recoguaed that the same
M@ﬂeﬂ ocrury in the hpman Wthc Tmere paﬂbchmuhrdh;hu;:be cass

omen's Vones, to
notes. To hﬁt mpmnt furtherhgm ?o]luwmg elrpmmenhqnlt

thus artificially made changed progresuively from bu
in book), bo bo [as in boss] or be (boxe) as the larynx oste

LS p 18, Wills, oo, tat , p, 24T
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was rajsed, whila the vowel postore was kept s far as possible
comstant. Tabulating the results, we have :—

Frequanoy. r Fowsl Heard, Obsarvabions,
5I2 ]vuin{nat] 512 is a lower resonance of o
483 483, " i
430 n tao (lﬂ.\
456 en first of | gob " w oo

drpht

342 vag i fput) | 342 ,, " .o
2z nasin fwhao)

Unleas the vowel was artificially Ini ed mn the way

:les?;ll;led,th:wdldnotnohw logs of the ¢ soomd ; it
y recogmuzed that the tongue was etill in the © postore.
f?mmhbelytbatatmeumnﬂmbemngmmymte

above, sy, $g" 4ob ﬁﬁnﬁa resenator caonot

be ied by impul L than its own—
]ustasabaym:wmgwuldnmhekeptmgbysmn him
a surpsssion of phsbas at 3 higher rate per minute than that of
t'hemturalraheoﬂ.hewdng 1, the . good promunciation
is required in mmgmg, composers shoutd not demand of the
vom]mthntmywwdmouldbesungmamehjghaﬂlm
the lewer resonance raoge of the vowel w queshon, For
bams vosces this ruls rases no difficalties, znoe y all
the notes of 3 bass are below the range of the vowel resemances,

tenor shenld nat be asked to nce an & (0o), @ {who),
u (pat], i{eut} or:(xt}onlus notes, whils the comtralto
ia sl more limil anRynsopnmmmnotbe

to pronounce any wwelsemeptperhapsc(ulrn}andpwm'hly
a{np} 7 [not), and m (hat) on her higheat notes ; it would seam
te be a physical impogbi tytodnso.
band expetiment with medels shows that the
vowels of bigh upper can be
mamudnnbewhchhhigherthmthu:lawm
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Io th case the vowel 18 recogmzed by it upper resonance
wlone

Moest anging at the present tune would appear to be Jearnt
byinntating{t&;wiudvti:lteanhu thmnghunmsamm
tion upl's OTgAnA, 3
observaticn niothe:mg!npu . %Y practics 4

Tt cannot but be of advantage bo the art that its findamental
prnciples should be better understond ; 1t is hoped that even
tha very mcmplmommso!thmehaptumybeoi
Bome help towards laymg the foundaticns of a more rebable
theoty, and that they may stunuiate other mvestigators

ABNDEMAL SPFERCH

A aermdentm of the pmw\plu mvnlvud 1 phonation
and arhcol! and of h of models, can hardly

i affect
was duced by snply hing a pluin rubber tobe tll its
ndes touched, and blowing through it, gives the clue to an
interesting ense of meovernd phonation after removal of the
]arynxwhx‘hlmpnwlegedmmmt:gatemNew Yark

1 May, 3

nﬁeﬁl a patient of Dr. Lee M, Hurd, M.D., was
mnunad.byx-rayi and:tthmappearedthatheﬁntdmw
uir into his pharynx and the upper part of his gallst




LARYNGEAL FITCH ug

(uophagus} heﬂm:hnmpdihcbmkn{thiutmgm
the back of his throat, mautolmpnwntheur,mdﬁna.lly
lied 2t between the edges of the hump of the
tunguemdthebacko[thathmﬂmutnpmdmameﬂ-
action at this pomt.
The exhalng action was produced a downward and
inward collapse oitheho;;esan of the u?;nt—tha daphragm
duning the process of phonatien,
The reed-nots thoa produced was low pitched (somewhers
about 64 -] and was oot yet variable, but it was otherwiss
quite patural end effective for vowed spesch. The sobject
was able to artieulate all the vowels and consonants {except
h)eﬁee.un{ As to b, 1t sammed hkely that, a3 k was produc-
ible, & scund sofficenily near b would be phramed by a partisl
clogure st the same point as for k,

P 19, Fig. 130
Similarly, the sindy of the rescnance essentials of the
warigus vowel and consotant sonnds may be of serviee m the

woite—or speech—traming of persons safiermg, from abnormal
Bom\ahunoi or mjury to, the organs of articulation. Thus,
2l of the which are required to o

ﬂnmiwngspeedlwundamaymuttuthemulmnr
alternative ways of producing them, or new ways of producing
simular rasonances.

Take for example the simple case of the lisp, in whoeh the
subject substitates a § for an s,

The typical regonzine of » is between foo0 and Gooo ~ —
made by a small, short cavity formed by the fongue just
behind the testh, the gorrespending resonance of ¥
isxﬁzj,maﬂnbﬁrlm cavity due to & Jower and
mete retracted ing ok The 3
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an #is to Tase the by of the tongus towards the front of
the palate 5o as to reduce this cavity till the s resomance

The consonant k iy made by a clogure and releace of the hask
of the tongue agunst the palate. Now let tha
be tried of malong the consonant t (with the tip of the toogus
:ﬁmﬂthepalate, just behind the front teeth) and repeating
whdemormgthepnmtod’clmnfuﬂhunndfnﬂhn
bnnkﬁnmthemth. A wvariety of t sounds will b fermed in
this way: but, by the tame that the point of clovore is as lar
bld.asth:ﬁpnfthetungueennpoﬁiblymch,thcmmm
sannd will be feund te be not t but a quite recogmzatble k.
Sirmlarly, while 1 is normally made by tomching the palate
with the tip of the tongue and tharply withdrawng it, a sound
almst:dmhﬁlmthlombemade protroding the tongne

Ammmhalsnmi'mxaﬁeclmbepmdmedmthechdm-
phooe (s=e p. 24z) where plozive sounds, whuch womld uot be
posaible to prodece owmg to the leakage of am past the
aperator’s fingers, may be imitated by closing and suddenly
relessing the afr supply behind the arhfical larpax simol
taneoualy with the moment of relense by the fingers which take
the place of the tcogue.
This method is identicnl with the production of the p and »
soundy in Professor D. C. Miller's organ pipe groups which
uoedmtonedvmlwwd:‘ The clotare and release

of the air su tieedd the same consonant
uﬂm‘tani mnut'hsoi ‘them bad been tovered and
Thu u: 1 d has been explained

by resonancs in the small cavity made bebind the fremt testh,
to which, strictly speaking, shonold be added a further and
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11 co-operabion with the ouiszds of the ak te form
wlike sounds by partial clogore, or sounds hi orubytu.l.l
claostere,

In thus may be d the

i forcible
of an utvoleed [Le whmspemd]vmbo! urolawhspuedb
inte p, by apphang external ure across the front of the
throat just abeve the larynx. ?I:e
eﬂéhmgdea{mumthe“' b the Tled
vmcuhnd

in
In mnu{tmthammmoimecamlm—thmr
nse and both m pitch and in volume of sound—which
determine the speech soumds that we hear,

In cases of sorgical expidem of the tongue [in whola or m
pﬂt]mo{tbelmmdntedietﬁutollterﬂuwr}themtmﬂ

tmtmentmcnnmdthelongnem surgical eTCEION
are becommg, rare, . X

An eppl of the lex ol ar
mderahnnmalmﬁmmmmthemoi\'mhﬂnqulm
Hete, th:mmoh]ectmeﬂat.mtnpmdmdmmuh
wthwlvlaiblemwment! the speaker's lips, cheehou
1Immmb&rwmmfwmwrynum&n

Mmrmw ﬂmhﬂ.uu thy al  patiant
lem;h{hﬂ.!; Tenmark Hill, Leadon mihpen e
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threat—in other words an ehjsct opposite to that of 3
speaket who desires 10 be undemstood by the process of Hp-

Since, in the matter of vocal resonance, we are dealing mainly,

hag been brought together or sepamated, In this way @, p and
formed without visble ip movement. f and v which,
have seen, mre produced by partml closmes, cofre-
to the 1 1 and releases of p and b, are
e o e T o o s
mhw.thh uﬂdnaroﬁ?\l:pperhp
Teat of iiarn eomcerned

hegx are coming from sotne other scurce than the perfoymer’s

‘kwl.ih:lwnd&nl otmﬂmm
L apertwrn of abant mmmanr

:"‘m“"&?‘"“‘““ urvnh!h:snd'm wng:,‘wﬂdﬂﬂl -lvhm':hw
ths reeooscos,
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CuartEr  XII

ARTIFICIAL SPEECH AND SONG
meltmybemmblebummethatwmeodthemnlh

whach bave Been P will y

be capable of practical applicati 1t must be =d i that
bonsm,asyet,mthwmfancy Stall, #5 " infant

welfare ™ 1= now a8 werthy of wtensive study, an

account of the first attempts in the use of multiple resonators
may be of interest.

general methed of producing speech-like ds—Db
mbmngtwbormmmatmmmesnﬂ{urpﬂn]hi

the =subject of the aw m"a
Bnu&hPahentNo 214,5811 ‘The same documeat, to which the
interested reader 1s referred, illustrates typreal methods of
reproducing thevnmusvweland mnsomntwnnd.smd
e e oitllkmgmgnal n mhﬁ
an the eomstroction or motor
mbymblmmeds,mnsmwhmﬂe&wby
pplying the principles lzealmniac‘rmleo{mwgm o
a same to the man
mﬁm mnstopmducewwdhhemuﬂcalwundsg:'p::
oys designed to mmutate human spesch, orlmmlluum In
the]attermse,themmt ti
mththehumanm the ammal-sound in question, and then
cbserving the vocal Tesonances when the same sounds are
repeated in a whisper
Nnuttempthuyetbmmdemdemanmtmmem
capabls of d speech lly . The
mnlmﬂyofchang!suimnmcewhmhammqmmdmr
this purpeer would, almest in
1f the mach pmdunbonoiwnnectedspeech
3 The coroypmbmg U 5.4 Patont 1w oot yet mened (Sopt 1829)
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1= required, it is obvicusly ximpler to start with hwnan speech
wnd reproduce it by phosographic mathods

The first crude at atthearufm:lpmducuonu{l
sentence, by the which bave been desribed, wes
made 1In September, an " crchestra ™ of seven
P each ‘ijﬂhb{ P mewth-blown vowel

or The salected (os wthin
the capzcity of the models available) was " Oh mother, are
you surg yoo leva me ., [t was performed in this way :—
Oh (o) bypaﬂmdmmn!themnmn!theomndd
blowmgtoglvethebmmm!.vwmd.

Mother hy ipalatiom of & model p g the sonnds
th, b

arg bj"thel[cahn}mn\ill{ﬂle!nntbmnig ))

Fou by elosure, during blowing, of the i (eat!
moﬁr':;lgmabummﬂl.

£are by an ib medel, diately fcllowed
byavmeedeelmtheomodellthernotbung
sounded).

you a5 before,

Jove by memipmlation of the 4 model—the | bring made

by a fliclong of the thumb in the mouth of the
{ront resomator wnd the v by an almost cormplete

clasure of the mouth of the model
me by manipolabien of the 1 (eat) model
Sigrar. Homrws
One obvious appheation of the method wag for the production
of t sygnal hormns for vaneus purpeses.  Thus for motor-
enary g talking hor a; to have certam definite advantages,
The hitman senss of iy probebly more alert to vowe-hike

spunds than to any others, and it is a common experisoce of
motonsts that, mtiahstmwt z shout is often more effactive
m attracting attentien than a much Jonder and toore raocons
blagt on the horm. Tt seemed likely, therefore, that a signsl
hom, drsigned to produce & voienhke ™ Hil', of any loud ery,
myght be made actually less neisy and unpleasant than an
ordinery hoto and vet be more effective
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From these used in cogan , that the metal strip,
mwumﬁm‘w“amz&
atiffer in the motor hoon type and mqaloe a higher air presrore
mm;.: N ads with types of electricall
imant wes made with vazious
actuateddiaphngms,mtutwhﬁhﬂthmwuldbewbﬂituteg
for & reed to energire the air of a multiple resonator, attached
in the place of the horn. It wis fonnd that those in which
the was 3¢t in motion by percussvn of the slettrit

AMALT
uf a Dern, which was supplisd by the courtesy of the Clear-
Hvuoter Company, of i (England), The fost
imvental (hand I ted) hem to be made with

ele‘d.m-mqmﬂ: "la.rym‘l" wag to arbculate the
sigral . 1" The srrangement is shown o Fig. 135,
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mwhxhﬂremmatonm}rmshownmmum The double
resonater was made of , boilt om to the cylindrical
metal socket, to whach hmnnomalhraxbached, The
Wr&msnlﬂnbazkmtwmnd]med,mulnﬂa
the resonances 193z and 456. With these 1t was found it
the vowel

(@) = was given on full opeming, by hand, of the fromt
resonator.

(i) » was given on nearly full opening.
{nl}nmgcmonpargaldwm.
(w]uwugim,mmﬂmrw,mnm]ymplﬂ.edmum
Tha succesdve tions, iii, iv, #, i, then articolated the
word “ away " is model [\uI was afterwards dismantled,
hrutbm—expenmmﬁs} onginally shown at the Britah
at Liverpool, om I ptember, 1923.
The arbcnl was guita izable, ot wag
overwhelmed by dnectlea.ka,geofmund{mmtheba:koﬂhe
duphrag:m thwughthethmmetxlumwhmhendwedth:
g In later models thig
bection was largely by d. g the camng
ax & whole, but, sa far as artirulation 15 toncerned # wimld
appear that the reed-actuated medels gmve the better results.

Vowzr-soowpme Onean Piees

rﬁmatwmethoﬂtomganmpes at the organ buldmg works
of Messrs, Rushwmth&[kmpef.ath\m‘pml. To them must
be grven the credit for having carmed oulk the first pioneenng
wutk o applying double resongnce to Grgen pipes.

It 18 true that organ ppes with a central constrietion had been
tuseed Before, bntmer{orﬂ)epurposedlpmdmadaﬁ:me
vowel sodnd, or wath any
tomed ravites. Thus urithetypeshmmﬁsm
have been usad by gz:an butlders—wn tnm
diaphragm, prerced by a small central hole. Tlleo of the
dmphxagmmthmcmtmlhokm[ulm by
Megars, Rushworth & Dreaper) to reduce the volume of sonnd
of the pipe, and the separate cavibies formed by the divsion
‘were, a8 will ba seen, oot stream lined. Snch s constrichon
woald give but Littls vowel character and, mdeed, was pot used
for that prrpose.
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Anotier ferm of constricted i the better known * comad

inmiuandmom in made in wood or organ
pipe metal. It was found that good vowel-quelity could be

tone of a nvetal pipe could be made to approximate towards
that of 3 wooden pipe by formung windows in the metat wall
and covering these with leather patches.,

It was foumd that the ion of two tors in
senet had an unsnypacted effect oo the reed—in making its
uate stable over & much wider renge of frequencles than woold
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otherwise be the case. Thus it was found that in one case

bave been various points of metability and discontmuity in
the series of reed £ j 8 the «fh I
Jemgth of the reed Was progressivly reduced  Typical pipes

Fic M1

made at thas time Movember, 1922, and May to Septernber,
mga3)mahownm?|gs mmdug InF)g T42 the tumng
was adjugted the shown. In the

be mdependently tuned by varymng the apevture of 2 “ passl "
Orlﬁu.shon;ﬁtheluwb{hembklmp—mﬁ;qa
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an lupphad.by)lm.lhnhwwthmd
Dmper.ntthaBdthhAmodnﬂmmeeﬁnga]mﬂymfumdbo

with 2 ponding set of sox Memana papea for
oo Thear—see Fig, 144—tzmulet of TRSON-

parison,
aters, with an adjustable mouth, they were found te
glvelnmhmnudandlﬁsvwdhhmthmthe
double The vowel ch was nand v

Fo 42, Fae 143
It iy possible that resonance behind the reed, viz. in the meta]
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wﬂmftmmadcmthammmrﬂh
of chtaining wil

#4 larger d i thmthnsedthehumplw
mum.h It was foued that though vowel-like sounds could be
obtained by larger double resonators—the vowel quality was
not 50 natha.tofthemth-ﬂzximod.els owing to the
Rt of in the larger cavities.
Fegonances of high pitch such an the 2298 of f {eat) could not

Fic 1.

be chtnined with 2 front resonator of greater depth than about
33 mm—-gay 1} inches,
W:ththep]ashmamode]s trial was also made of the effact
add:mamnluutyﬂf:mﬁwndthatsefuuvulmed

H The
uﬂlydidmthawmmuhdﬁeﬂmthewwﬂm
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This caincides with the experience that, in ginging, the vowels
magbe with or withent nasal resonance.

or practical chlization of vowelsounding pipes, two
alternative methods soggest themsalves, {x]AoompE:shp
amwmmjght:hmmmmmmmﬂlmd
to give (80 far as posail the same vowel throughout the
wa!s.el. {tz)ﬁetwlv:su}rﬂwnudthemv:nﬁghthe
dividad up between twelve separate vowels—the samein each
octave. Thus the chromatie scale might tun ax follows :—
Note c £ d 4 ¢ i H g S £ b
Vewsl 7 o v o o & wv e ow 3 i
It 18 evident, however, fram what has already been chserved,
as ta the relabon betwren the larynx note and the vowel

Frc 143

regonznces, that in the higher octaves, the vowsel scunds will
not all ba of aqual efficacy.

A bew experiments were tried with other metheds of mungizing
the resomaters. A free reed of the harmenium type—as used
in K in's eriginal experiment tested witk o
lagtici tuned to the of o {all)
hm[mdmgiveavuwelchuchmtmatuﬂa]lydﬂarmt

DUTE08E,
arrangernent, which is shown in Fig. 145, conssted of a doukle
resonator m plasticine, tuzed to the resopances of u (who).

¥ vowel-ananding frss wid enstgued by & whirthe
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been removed and rephaad

by a whistle mouthpitcs and chisel-edge (also in plesticme) ax
ahewn. The resonances were 406/812, with a faint additsomal
1933 heard on tapping or blowing acroes the mouth of the
front resonater. It was found impossible to locate the 406 and
B12 resonances, ag they seemed equally loud fn either resonator.
The whistled note was a raellewr 4ob-—with an n goality, rather
Tibee the call of mn awel, This note could be raised by nx semutones,
m574,byfnlmmg additional holes in the walls of the froot
ﬂ;ru;omtnr. uaeopemted]:betheﬁn@erhulzsofmomrma

komuto.l.l:tha
boles were ancovered
A simular model was made, tined to the resonances. 6451149,
correspondmg to these of » l]. Inﬂ:ismode.lthe
Tesohanne was eamly the lent resonator, thns
mdlcatmgthatthepﬂ:ho{thewmlﬂgm
myght be expected, mtbatn\fthemsumtwtowhmhltm

Fre. 14¢

durectly attached, The whistle ngte had an appreciabla
woewel character. Mo weoden or metal pipes have itherto
been made on this printple,
WeBTLE-MUTE FOR SWaNNEZ WHISTLES, ETC,
th the foction of whirpered

were made of vanons forms of mute for converting the whustle
snmd of 2 Swamee whistle inte a breathed somnd.  The whistle
‘was not eagity mutad, and it was foond necessary to bridge over
2 large of the whistle hole vwith a plarticine cover,
ﬂmwmtggmmﬁhgat;ny pa;::’ﬁ
ﬂw-mﬂhﬂi © uuw
with a barrel of al twgp‘:lm Memalpn‘ﬂ“
diameter, thnbuteﬂmtwasnbbumeﬂbyam,hl a
mﬂsv:malntledopemnggto4mm.b ym,ﬂﬁﬂng
trver the whistle hole, a5 shown in Fig,
With » mnte of this type, a single Swonnes whistls could be
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Thas. Itu;umhkthn{tbemmynitheplaynra mouth
myy bave acted, to some extent, 23 a lower resonator.
Toe Wow-wow Mure

The so-called ™ wow-wow ™ mutes for cornets and the hke,
whchm:emtyeanh&veappmedlsaddmmtotheymed

annmle,smﬂd:dﬂthanemﬂmkﬁng.mthat it can be
made to fit tightly inside the bell of the mstroment | the other
end ix made re-enirant, 0 as to form the bearing ior the
tubmlar stem of & heymsphencal froat resgnater, which mn
therefore be set 80 as te project more or less m relation io the
cylindrical cavity.

When tha cornet, or other instyoment, is blown the larynx
note 15 determined b thcnmmoith:playwshpsmdﬂle
efirchive Jmgth of trumpet tube. The wibrations thus
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ApusTAbL?: Vower-souwnine: Monzns
It was thought that if a simple form of moltpls rescoptor

oouldhed:used—snrha&thata]mady:lm‘fbedals bo—
could L y and

aod 1

in Fig 57 7o) had the vantagunfmablmgsmlu——i’or
setting the caparites of both resonators—to be marked om the
of

tonsthot, wrespective of the am pressure at which the moded

is blown and {to a certain extent also) of the pitch of the reed

note, On the other band, phenographac records of vewel
e

Tpe CHEmMOFECNE

(o g 8 verubl coy oo
a vanaply cav
to that of the haman mouth—might be made by the human
hmdswthntbyumnwmsﬂwuﬂtywmﬁmmufm
Thns.llthetwhmbeelaspedatn@tanglﬁ
mmmm.hermnswumlesethn]argm ble volume of
uir withun the cavity thus formed, mdthuseoondtb:dand
foaurth nger of one haed (say the right thandolaﬁl—
persan) be withdrawn mside the cavity, but still
sida by mle, these three fmgers will wdethccu\ulymmtwo
mdwbhamy&m[omedmy'hemldﬁedu
analogous to thet of the human mouth and the thres fingers
be made tn function {mere or leas) like the human tongue

EE
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T]m:mldthethmﬁngm—whlchwemyunthg
* tongue finges "—towards the palm of the hand to whach
they belong, b nenparabile to d g ihe b bnc.k-

he shape of the cavitisg and the poaition of the air
supply sbould mot be prime importance. The artficial
was therefore mnerted, for between tha

The Jarynx with which a1l the sarher experiments were tried
was of the rubber stnp vanety ; 1t was mounted at the endofa
romucg] metal tube—to provide an ar capacity behind the
read—and termmated 10 a short tubular handle, desgned to
Egheldwnhmmughtgnpbetweeuthethm;;mdﬁnguoi

tomgtio hand a5 already explained arrangement
was as shewn in Fig. m,lthamr&:mlﬁ:yn:bﬂngblm
byrm";m wmndds "“""“:‘.3‘3’ ted by foot bellows

n later an was
substitated for them:egnz;l:th-blmmrubber strip reed—the
wrrangement of tubular handle, to form the pharyax of the
cavity, being the tame ag befare.

LheEnghnhvwdsmuldbeumMedby“muspwhm
Sage of 1o s Tand, & 1nd b Beog the pouret sne. 1he
te a u
vowels of ium resonant pitch, e, w, ¥, &, 9, being the best
in quality.

* Box Eorthar rractuzel detmals, ses Brehsh Pateot Mo, 3597 318,
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With the t d, no ieed sounds could
be produced, as the larynx was always in cperation, but a
pumber of voiced consonants weare produced.

The attitude of the two hands, prior to clasping to form the
cavity, is shown in Fig. 140, where the position of the hollow
handle it indicated by the detted ring within the themh snd
frat finger of the right hand. In this pesition the chasped hands

P a mouth pointing ypwards with jts chun towards the
dight,

i {eat) was made by a very forward posture of the
fingers, 80 that thewr bips were within balf an inch of the
“ lipg,"" formed by the arciung of the thomb against the frst
ﬁmniﬂupahuhuﬂ,mdalmmthmu:tmthm
" onlate

ui (hey) was made slightly raismg the knuckles of the
temgne fingers, so a3 to the front onifice between
their tipe and the sorface of the palate hend.

men) was made by bending the tongue fingers rather mere
than for «f, 80 2 to the front cavity, the central
cnfice bemng nbout the same as for { 2 ¢. a wroall prifice).

i
i
g
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.l{up]nquuedhudlgu any change from » of the peature of the
t the pelate fweded to be lewered ws

u(calm)wasglven‘byﬂmnme ume. of the palate hand as
for 4 and m, but the sde of the second finger of the tongue
hand had to be pressed againat the mouth of the
tube, 50 as to make an extension of the tube, other

two fingers byt beld ag in the cane of & (up], lut with the

kmockies somewhat maore raised.

® (pot). In this case the attitude of both hapds was the same
asfuu(cﬂmj,oﬂylhtwmmmmﬂngmiﬂm
thord and fourth) were lowered towards the palm of ther
awn hand.

a (all). Far fhis—the most difficult of the vowels—the second
of the tongue hand was held as 1 neing 4
gghﬂ]'mhehmmu. gﬁmo:l:humﬂat an:mc}lﬁﬁ
) agunst ea I
tawar%sthe ;L{epa]abeha.ndbemghddasmu:i
cage of § {eat}, 50 as to make a large cawity wath & medwm
mlﬁmm&mtulthcbnnkmﬁy,u&thvu‘ymsmcmd
orifice, formed by the tongue haod.

e (o), Thik sound was mede practically like o changing
intc v, only the cavity of the tongue hand was made
{sc far as possible) larger while retanmng the consimcted
cnfies 5o as to lower shghtly tlmbac.knsumme The
bmmlusonudmmademlhtbepaht shd:ﬁ
g:fngmo{thuhmdmthcdu‘;:u&nofgh;ﬁ:cm

hand, while kesping ] tn
handmg“ptuud agawnat the outside of the thumb and the
surface of the Gnger nadl of the tongoe band. Thas had

wand umnldnotbepmducedchnly,mgwthempms
of forming ths requmbeluwresonmca. soun;
made es d for the " diphth
ou (noj, was the nearest attanable appmu.h to these
vovrels.

As to wmnh,lmeanlymadebywnmngthe
‘' palate ** with the sscond and thurd fngern of the tongue hand
wnd sharply withdrawing them. A good uavoiced r was made
by nerly closing the mouth of the pharynx tube with the sds
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of the bent-up second finger of the tongue hand. Thia effect
li'bwmdsnpaatedmthapluﬂ:mupmthanmll

by a peatd made with the knuekles of
first joints of the three tongue fingers agmnst the palate,
o was given by complete of ihe three tongoe

the untnlled ¥, but made clemang finger parallel
wi&lthemuthoithem?e.wastoopenanddmltmth
& pustem-hie mohpn.  In the 1 closure atd relegse, thempvament
dbgeﬂmwmtmmtothemmﬁthephmx
tul

The plomves, p. b; t,d: k, £: could not be well produced
the hands aleme, gwing to the difficalty of obteming the
clomres withou soands depend.

wtheut keakage on which these Tae
best p and t sounds were ot d id
the afr supply by cxternal on the ar
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The following bave been producad {in public)
on different ocrasione :—

*“ Hulle London ! Aleyuuthue?“

* Oh Leila, I Iove yen ™

* A bappy New Year.” Fa Am']

“Iho;pa have all enjeyed the Paper.” the sentence

wggl in the dentist's chair):  Easy there,

ymlm on ﬂmm Associatien Paper o nature
of Terento, 1524

The mampulation [except where gtherwise stated) ia not
diffienit, but practce s needed dor the prodoction of new
pefitencon

‘The air contrel, by meuth, is very much easier, no
doubt less dramatically efective, than that by foot s,
It was remarked that, with mouth Mowing, the pich of the
robber st:np reed could be quite instinctively comtrolled by
varying the Inng pressure—so as to meke the reed hum e
recogmizable tume—thus indicating that = simdar control
mmﬂyhmﬂiﬂgmﬂmdvﬂmmm

Ths:n‘g‘ L “sﬂectm can be dueed withent apparates
by the ex) ] amed or artifeial b
mymdmmwrm Lips. lhusrtlspmhrgléumtz
a little d note, due to
by "’,y.‘“"ng The ot 82 o ‘élf e bt

lzensl.onn W
4 (Jr[thearrpe from the lungs.

Ittbeupmtor‘shpsmhd.dagmsttbeupmmgbetm
thethumbmdﬁm‘.ﬂngwn{hmtmgue—hud and are then
causad to p lation made with the
hands ma; qnltel{{e-mmapud:mds Afterna-
hve]ythe{\pw‘bﬂhommybepﬂ'ﬁwmedmmmdﬂymth
the aid of & coroet moathpiece combined, as before, with &
surtably shaped hollow bandle. A device of this type was
mgss at the Glasgow meeting of the British Association in
T

MiraToRe Yowsl-sounmine Monkis

idad the correct were pecursd by a pmperhouate
redmumdmlﬁmmoompmnbehtthemdmodmpamy
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of the fore made with wax
m'&laauuna mndals of much mduued seale—ihe amalleat

uebemglboutme—tenlhorlthehfemmmua{tbc
human mouth ! With these, a ks breathed or whispered
vowel sounds were obtained, bat the vowels of low front

simmilar propos-
tons but to different scales, the volumes of the resomaters
will vary ax the cube of the scale of dimensiong, Thus, of one
medel be made half the size of the other, its l=ngth, breadth, and
will all be halved and its cubie capacity will therefors
by} % ¢ x f.i2 ()% or § of the capacity of the larger model.
the amall model te have the same resonances as the larger,
ltsunﬁmmnsta]sube #of those of thelarger model  But then,
ﬂthemlr.u{themﬁmnmﬂmed like that of the resonators,
tod, theareaofft'heonﬁmwﬂmhrberedncedby} xt= -l-,
instead of 4, whie the length of neck of the arifice wall
e reduced by only 4. To mauntain the resonances, 1t 1 there-
fore neceseary to reduce the area of the ondioss as much agun,
wa that the arass of the smaller resonators shall be i the
right relatiem to the tofumes of the resonaters  Te give an
axample. if we compare two models, one of 8 ;v length and
the other of 2 in., i.2. & reduchon in scle of 4 ¢ 1, the capacities
of the zmaller resonators will be a3 47: 1, or By s 1; the onfices
of the smaller resonators st therafore be 64 tines as small as
thoze cf the larger model, though its all-over dimenmons are
enly } of the frst,
Itmﬂbemthatmthmmatnmmodehthemﬁmhewm
small with the s0 that
therﬂumlgmwnmmwhmt On the other band,
arall increpges m scaln of size produce a mrcspondm;ly big
increase in the requsite moe of the orifices to grve the same
TASORANICRS ; ltuﬂlﬁdnnnotdlﬁmlttnadlustﬂmscakoc‘
aze acconding to the purpass in hand
In Fig. xso are shown typooal miniature models, giving
vowel aonnds,  These were from S0 to 57 mm.
(ztns}m:hes}mlengﬂl and ther onfices varled from % to

1% mm, in diameter, first of these was tuned progresuvely
Sl e 2 21

O Garman,
frimmood to iobabit the Quom's mﬂ
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ve 5, o, » wnd v, by small warlations of the froat ocifice

£4

&) g the vowel are 10-I2 (1. (4 to 5inches
{for the hugh resomances of i {eat} and § {it). It was found
actually not fegmible to make an 1 sounding medel with & front
rescnator larger than 4 cm. deep by 6 ¢m acrose the
mouth Ifﬁuﬂxv!rhldrea].lybeen as large as he looked,
mgﬁ mtbol..ﬂhput hl.sspeech«swndswuklhuwbeen
fa the other hand, if the Lilpatians
wmmﬂyasannﬂntheysumedmﬁuﬂlm.ltmpmhubls
that they could only talk in whispers !



Caarrer  XITI

THE ADVANCEMENT OF LANGUAGE AND ITS
NGTATION

Smnriey, in his Promebens Uniound, wrote these words:
* He gave man and created thooght, which is
e v sl s

Shelley makes kold clamm for , and puts it even
before thought; whether In thus was guided by poetic
mmght orouhrbypoehchwm,nbeywdqw FrEsent

putit, " To thunk 1s to speak Fow. Tospeakisbotbmkaloud“’

‘We have seen ihat speech 13 estentially a matter of symbolic
pestures of the organs of articol ntual d
gesture code—by which we stnve to gave outward and wsble
form to our thoughts (or some of them) so a5 to define and
symhnmhaethemmou:mmdsmdmfmmthenmd:oi
o

From this point of view, words beat much the same relation
to thought that pumecsls bear to our ideas of quantity Iz
frimitrve language, the wwords used probebly representsd
w of tlung: o mmple qnuhu;t—ahsm :deas mey Im-e

in cultore alldpow!rui ﬂmuglﬂ: be needsd—and consequently
devised—a more prectse and elaborated cods, wherewth
to express himself Unfortunately mar, even in his more
cultured stages, was largely of bis own probk
hsmpwdmmmasitmspomwmfﬂlmw
its imperfechions and made the best use that he could of it.
Greut thought hes, 1n the past, been given by the best
nﬁndstoth;analyﬂsdmmdmaﬂhemm

* Zaciwrsn on the Scnce of Langpungi, vl 3, pp 4388,
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chunge by which new languagss are developed. Yet there still
kmhtﬂeuhwmwtlm:nﬁ:? problem of making
the existing languages mare pecfect their purpase—more
directly expresthva of the thoughts which they connote,t

ARTIFICIAL LANGUAGES

Efort of this kind hes besn mostly cn tha
nvention of new artificial langnages, such ga Velapok, end its
miccessors, Esperanto, Ido, ¢tz Some of
Esperanto ang Ide—have made somuderable progress, and are
wsed {more or less} by large ymmbers of people, but thers Is,
Ibeﬁwb,muemdumthatmmoﬂhemm\hﬂm
Langnages will becoms geperally used 25 a "nnfversal languags ™.

Esperapto and Ido are both
derivedkumthsvaﬂoual!’.umpeanlanguagu—tbeym,
therefore, from = linguistic pamt of virw " old-faghuated
hnguageslkeadywtoﬁdatel Nevertheless, the study of
thue a.ndothﬁ syn languages may be ofwnﬂcem
maismg £ the el of the old
mmmpulsun wmith ther new s:mthetlc tivals, andmt\mung
the munds of thinl the
nfhowbestlo end record the results of human
thought.

The:d.aalUmvwwlI.muasewuld—wthehghlufu«r
ptmtthwnﬁ—pwblbly be one 1o which the words were

Inthumnecuonmybemnumedthemnithe
Association, whe, in 19:9 appumted s Cummﬂ.tm

Britih
"Tosturly:he.
the chairmamhip nnSeuBtnryofthaRoyal
Smty(Suw B.Hl:rd ﬁn]hwm;ontheappmntmeut
similar committes by Internativnal Research Counnell
athmhinthemyw. This latter commuttee has ity

parters at the offices of the Natisnal Research Conned,
ashington, US4 Someoithusubjectsundum

'Imlmmpl'nl !ﬂ‘ﬂllﬂ?‘“ﬂ.

Sharl Mydory #ha Infevichonal
I:;inN ka.
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by this committee—for sxample the new sciences of *' synthetic

or applind ', aft of duect mterest to our present
mmmpmymmmmmwm
at present, i8 cortpinly ot ) that the best of the
prepentlhnguagumupabha[,mdmdmddmdngat

TurzoveMENT OF Existing LANGUAGES aNT oF METHODS oF
Notation
This wdea wag more famohar and acceptable m the past
than it is now  As early as 1664, the Royal Society appointed
:nim: of hI)enmbur ot follows : T T{‘sngguteﬂ
te THmk a5 t bemg
that t'hm?:rim semalmd mmwms of the Somthel genius
WaS o
and mmm for philesophacal pnmrpm 1t wag vated mst:at
there be & commuttes for & Englsh L
audthattheymeetatSvPewaycheslodgmgsmGﬂy Bﬂl.ll
Unlommarmly this committes ssems never to have prssented
13 report

Dl]osNWn.lun's
A mors 1 result followed the 1 efforts of
Dr. john“&lkj.na—whmwrkhnsa]mdyhemrderredm

1 Chapter I ‘Willans pted to buld uparat
D6 also tn 1mvent e 1deographar notatian far hyman
tlm —Le. a notatten which represented the sense (not the
orithe:d.eutoberewrded Wlthsuchanutlbou—

whmhnny'be pared with the

mChmamd]apan—pmnstllhngdlﬁemtlmguaguwu]d
all read and understand the same seopt Inmdmgrtllﬂud.
they wenld " translate ™ the
mxn into their own lauguage. Itmagaﬂantlttempt

useiannw topumtt'heway.mﬂlerboﬂmnwmmnuﬂhe
parfect gynthetic languags, or to the sclentific im] of
those which have already grewn op without consciong
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At p. 378 of his book, Wilkios shows o serizs of thirty-fomr
fates (with the mouth and throat in section 1 most cased) each

Thua:—» {our & as in no) has the " lesser figure "
Vjowaorvaswmwhoorput]

o
@ {our 9 o p 23 m oot or gll) " G
-7

1 {ouriar1asin eat or it)

¥ {our & as i up)

o e
Prn. 151,

Yoiced are distingnished from the pondi

iced sound by 2 proj at the back of the mgn for the
tongue, thus —

nu:@‘ u;ia@—
CF e S

Pz 18,
While it must be admitted that Willina' " Jesser

] g 2
gutnmdamuﬂmmandforﬂuipeechmwwhich
they give rise, Wilking also went deeper and endravoured to
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amlyulnd.damtheidmwhmhthqmuudtomvw
and\‘hnswbmldupamﬂmhuﬁllowphiﬁl
Hethmiunudthatthemhng gluaged (he speciall i
Iatmmby T dang in what
docleosion, gendts, “"“3‘ .. R“ii’a"“‘“ﬂ“?'
tax s o, ey
3{: consequently
Wﬂ]dnsmsnmgma] sodeaxmlnnvﬂmanﬂseingenbus
hit methods that degenibe hie work m
de‘lall-—butthatwonldomloadowchapber

ALEXANDER MELVILLE Priv's VIaiE SFeecH
In much more recent times (1867} Alexander Melville Bell,
mededPhyﬁohgy,LectmwunElocuhmmUnb
VErEHy Latwion, s Fisrdie the
Scepnce of Umaversal A and his Fi P'uwbk
Speech for the Milhon, 'snutatwn !J.heWﬂklm' " lesser
figures " indicates—thongh in & clearer and mere conveniomal
manner—hew the tongue, Lps, scft palate end woeal cords
mmwplaﬂﬂibofmmthcvaﬂmnmnehandwmts
Thos: the symbal (™) denctes what I bave called the
humpnfthetougue then@:'bemgnsadmdm:‘rmtpumhm
different or
closmmlmmlhdmedtwn.rdsthemdu‘sng.}:t

(=

Fie. 184
le, (T —directed ds the hack of the
thmt—dmotesshmpmgtm:ﬂsﬂm‘bark ‘The additional
symbel § oonwntiona]lyiudmtuachmm,sonhnd
reprasents the consonant k. The same symbol in the position
TJ represents the point of the tongoe up {n contact with
the palate) and represants . In the position [  the symibol
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‘nftlm n closore of the lips
(matud tmgue]amthusmprmts

The zorrespondmg * voiced ™ conscnants are denoted by
the wame symbal with an added strcke, thus :—

-« J-0o B-n
The same clogures with soft palate open aze denoted by s
wavy hoe, thus - -

The vowels are all denoted by o vertioal stroke {which
symbalizes the glosurs of the vocal cords) with the additien

of a tonguesign =~  or =+ in the appropriate pomtion, Thus
xlit}withtmguehumpedfmwnrdandhlghmdmnmhyr

while & icalm) in which tha burnp is backward and downward

is rep byJ'. Lip-roundmg is conventiopslly, end oot
very appropnately, depeted by m cross-stroke Thus"l
tongue humped hagh at the back denotes » {as in -tion, -twous,
-er} while q iz the same tongue postiute with lip ronading

represents u (good).

Bell's system, thoogh it was highly prawed by the eminent
phemetician Alexander } Eliis, F.R 5., and by sther contem-
pmryluthmm newrﬁmmtogenm‘aluse Bell laboured
under many there were Do X-ra)

tographsorphaqmgealpemmp;smh:ﬁy andsom:ofhg

hich sound coaid be recorded to be
R i mﬂm".‘;"&“"“w""’
npmhmdabutmmmhum]phnbeﬂcﬂutmﬂnﬂmu
a yiwn, s hiccongh, o wheezing coogh, a growl, or a clearing
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of the throat and noes | As 4 gewral notation for aff human
wch.Bdls\'mﬂ)leSpeuhumnmiuﬂympﬂlwhmy

euled nlphabet which can be evobved by mere mod:fication
afthe which w= have mberited
from the distant past.

MUSICAL, ALPHABETIC AND st-nmu. NoTATIONE

The al method of spesch, namely, by
wﬂrdlngthemmmchmgubywhmhthemmmnud
arumhtmnmmhﬂruugmaed—nmdmﬁwlttnm
out. Our ears are oot yet tramad to analyze speech sou
umunﬂleMmdpmbﬂNyoﬂythmwbohwawﬂy
good ear for musie could sver learn to :dentify mouth resonances.
hslll?eu'nlm the ﬂt:‘uﬁuuon of them::“l.:;lalngrumm
al cartait wa ogtal
wmd.,:twuldy mdﬂmy bletbt::n:ﬂnymehmdphuwnehu
should be tramed t¢ make the poalyss by ear. Incdentally
ltmybepmntu!.outhatmouthmdnmmummmnsl
tanly heard when the d, so that
mdenlmgmthunnjamﬂmrspurhmnnd—mth;casaoia
voued smund it should be apalyzed and tavght, firgt m the
unvedeed condition, and then vaiced after the correct whispered
ax‘hcuhtlwl:mbemmred,
The confusion and atnbngmty which shill exists 1 gur
thods of diog and fymg xpeech scumds is mdicated
by the Proposal s of the Ci ik Cout which met 10
April, 1925‘ 'ﬂlmumﬁctnowm—wlyanumberuf
attempta to extend the zmﬂ.ngalphahethyﬂmmvmtmnod
or by the of emsting letters.
It is thus nocessary to know the speech sounds by sar before
m?mmgd;‘!?medtha the oh-peec.hsounds
1 can t ootation
should be such that any reader who is generlly acq
ﬂththenohhmshould{reabletumdamwnnd"at t"
50 ax to be able to reprodace 1t {if he s ekiliul enough) w
having heard it before from the byps of another speaker,
Thete are, a5 we have geen, two poeaible methods of forming
such g potation.
lx)vw:irstmﬂcnmumiotmm lip, soft palatal and

pustnmawmovamen
* Pragorals of the Copoehagen Confrrmer, Oxdurd, 1026,
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(2} A musical record of the resonapcs changes which the
¥ or & d
The prasent hotations depend oo neither of these methods,
though they am at ding tongue Bte.,
namely, by reference to those of otberwell-kmown speech sounds.
SCIRNTIMG IMPROVEMENRT OF LANGUAGE
S0 far an existing 1 ges are 1, the arg
for applying scientific methed towards thew tational mprove-
ment, Taay be put thus: Any imperfections of an =nstmg
which eavse difficlty (whether comseious or tngon-
poious) in the process of coding thooght into speech, or decodmg

[w] r ol or writben) wto thought, am a stumbimg
k to the intellectus] mnd al g of the
who speak the language in question. The greatest pawer of
clear, accurate and theught and pe il
to the communities w language moest by follows
moat 1! bolzes the stages of themght

If the argument is & good one, it follows that we shall deo
well ta gtudy pur own Jangnage with a cotical gye, and not to
be too content to ald forms which ar manf;
anorpalous or im) t, o too conservative to adopt newer and
better ones, 1f by these means the language may be improved
for cur use.

The absence of & word meaning hisor-ber, or heor-sbe,
bas been frequently felt in the present work—the need for
new words commen to either sex becomes greater as fields of
actavity become mere and more competthive. Smulaﬂdy,ﬂlm
is & cryung need for words meaning he-she-or-it-Aers and he-she-
or-it-therg like the mses of Me and iz in Latin. Take, for
example, the follewing re gI¥en In an examination om
the techmguoe of Tofant Wi T—

" When a baby has finfshed ft5 bottle, you should screw its
{lnuﬂo‘fl.ﬁmehlhmghlyunderlmup{mdputnaw

B .

“ 1F a baby doesn't thrive on fresh millk, you should boil it."
ai]g‘:ethefnu]tmmaﬂwiththemdldam—thnpovmy

Ianguage iy in to blarme.

Tt has been perintg;ﬂwt. for example? that whereas the

1 Quoted by Lord Asquith im o hrowdcart fafk from Lendon, July, 1928,
o :Trqqnm.wc.mMnMI,n.m ehibon,
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conception of being in contact with the surfnce of unother

nbjechsexpumed the word *on "', we have no correspending

ward, for contact the under mrface ; such iostances might
be multi

Anymwhnhnsmnﬂmpﬁedtndmﬂxmmﬂs,m
the mmplest strocture or shaps or movement or incident, sg
that thers may be no amlugmty m tha descnpiion, will have
pealized how poor language still is aven to reprment
which, in themgelves, are relatively simpls, Todeed, it 0
mbnblynotan:nggumhn tion to sa; thltofaﬂm:{m!r!.

by
mmpthuhmlustofaﬂmb]mhﬁitnthescmhﬂcmﬁhﬂd
of rabonal i
Grtaketheclassm‘l{umophm ﬂiemgmofwhmhwehave
Professor ) that Hameo-
phones are not chyectionabls nniess they are of the same part
of speach, thus, he argues that know and ne, knews and nose,

a possitle nsk of mistake i To give an : there Ba
certain dsadvantage mn the use of the same v {0 deaote
the vowelsound m no amd the amthmetical symbol called
noughlorm,mmthenuofthesymbdsl I, v, #c., to
denote altp Roman numerals. In using these ambiguons
symboly, ibe mind has o be on the lock-out lest it be trapped
into g symbalcfpun—sifeannot give its whole attention io the
thoughtandupmutmﬁnchwly.

1o be el d, there will be scope
ﬁwthemmhgnué:mymmd:mthwhi:ihtomﬂ
o o instances 2 small change
um""‘"iiﬁummﬂmm pro

jand doubtheny

of
moototherhngu:gu)nﬂmmmrylmgthnimyw
and the gross oeglect of monogyllabls. I beve peinted out
elsewhere ! that with the thrteen English vowel-oounds {ie
excluding the indefimite o es o sols, or the King) and twenty
of foore comscmants—each of which may be used et ithe
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begmming, o &nd, or both, of any of the vowels—thers 3 the
posubility of formmg over 5,000 words of one syllable, very

{mngular or plural), person (mascubne, ferunme
or neuter), cise {nominabve, accustive, pemative, abe ), oc
tense (present, past, conditienal, future, etc ). The languages
from which Engleh was wat: hi

diffierently inflectsd at almost every stige  But when we come
to the thurd person singuiar we stil say he " goes ™. Itis a
useless and unreasonable tien,  If " go** will do for
all the other persons and nombers except the thud sngular,
why pot Jet 1t do alse for that and anenber—as it does
mn the case of the word can: I can, you canm, he can. I will
only give one othar ammpla—the present tense of the verk

& G, M. Trevelyam‘s Hul Chap. & pp. 131, 132,
'Iw,h-im'.p, ,mw-&wum.

Loadra, Li2J, p. 7
'y R.Lvnuﬁ..dm"yﬂwh,l‘ﬁnﬂu.p.m.mm&mmw
German . ‘" T luoguagm Bxa soch w wiel geaics for going stom. fopemest *f
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to be, which m our pressnt standard English runa: I am,

tthwaﬂ]yuum,heu.wm(yem}wum.theym

‘What a mokeshift we havs here—and hew mbeior to the

West Comntry form : Ibeyoube he be, we be, ytbe
e

auyngphﬁedm direct and 2 Infoc

theuuuallﬂmofonrrudumdathmhasnotbeenkzptnp.
Literature, and above all the mvention of privhog, stepped in,
and, like ths Gurgm'sﬂmdbeﬂumthacmmdl’olydmes,
turned all who saw i to stone.  There have been hardly any
assentin] improvements i Englgh snce the tima of Caxten,
while in the matter of spelling, we have gome measurably

batkwards.

Only off the beaten tracks of Literature and grammar, are
improvements i the troe English spint tobe foumd ; * be do,”
inatead of * he does,™ hke “ 1 be " (of which T have alrendy
spoken) are simple cases m pant.

When the fowndatons of a better Englich are lad—as 1

t00n may ba—by a scientific examination of the
ments and deficencies of our language, in all im fomms, 1t
will almest cartamly be found that oor standard of
to-day has much to Jearn, 1 bnguistic scence, from many of
the romel dualects, whach it 15 apt to despise.

ARTICULATION AND PRONUNCIATION

Let us mow leave the forms of words and their order and
meatung, and tum to the question of pronuncation
We haveseent'hal even our vowel sounds—as promoymeed
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acti

i connection war shonld be waged on such degenerate
tendencies ax that(lowhmhattmtmhanslmﬂybmdnwn}
of & in the £ sound of such words as
cabm, sonmds, sggs,]uam lgathes, etc,, 5¢ that they are made
to end in an unvouced hiss, tberahonldwemuﬂgetha

q's " andtustudysystﬂnuwl]l how the
pccplu:annlmmthegmteﬂbemﬁtfmthmhmmgeou
commen We have a splendid foundatwn to bald
mm—as oK Jacob Orimm, and such impartial antbonties as
Professor Jespersen and Professor Haclgren have not hesttated
1o admit, Thuamthzhtﬂebook{SMMdSymMmChm)
from which gquotation hes already been made, Kargren
dﬁ:nhuﬁnglhhu“themmmndm the most * practical '
of gll the Indo-Eurcpean stock.”

We cannot {or ever amest our jangnage—et ug see therefore
that we train it to grow in the right direction
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ACCENTUATION

mmﬁumﬂunm%mﬁmdmmtmmm
it
{whether in duration or in Joudness of artienlabon, or bath)
of ome or other of the syllables of a polysyliabie word, is &
o that b:yumei tinspd!mg
to objection our notaion,
;pv:m' tion of these stresses. If theyare tobe
and ratguned, then we shonld, m reason, adopt a sysiem of
added accents to mndicate the siressed syllables. A far better
way would be to make eccentuation serve a really usefol
putpase, tamely that of dfeating the first syllable of every
word, In connected speech we make no systematic pauses
between words—we make ther between phrases and between
sentences—and we frequently run our words mbo ant anothar
just as closely as we pack our syllables m the artrculation of

words

I then, the rule were that in all werds of mare than one
syllable, the accent shauld be on the first syliable {as in fact
it Is In a large number of English words) the accentuation
would be of great assistance and advaniage mn markmg
:a\nmnsf between wurdsm and saving the listener (the mental

ot o 13 e v ol
gyllables s:t:nfhﬁ: correct verbal gmupssmngl‘hm can be no
duubt that of the tendency to meantnate the first syllable

I woald become
easnr to nndmta.nd It 5 Db?ected.. T kmow, that certain
pelysyliables (lice * lat ¥ ") are difficult to understand

second (thus, " labératory ''). My reply would be twofold:
o M word bmtwy:spmpwlyarbcnhtad. tllemis
oo dificolty at cil m und it or m dwhn

from hvatu‘:{l;:h(zj :.ilibuntwyls too duficrlt @ word bo
ecticolate, then let us adapt ity cemrmon
abbreviction *lab* and use this instead. Abbreviations
which are unambiguous, such as bos for omgubuy, ke for
bigg:l.hﬂ:lndphomiwbekphmhawmmm
m L

15m of thi BB.C. [
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IntheUniIedStltummdency seems to be to accent

the single accent on the first syllahle would seem to be the
Heal arrengerwnt.
Yocar InFLExion

The question of accent leads natorally to that of vocal
or micpation—tc which we have already mven
congideration. The argument hers is that, as it 1 of prime
importance to keep onr system of language ootation umple
end g% we have at present no notaboe for wtemation,
rightly do not want e have eme, we should avoid an mllm
oo tone 45 4 significant part of our speech  Op the gther hand,
o varintign of laryngesl tone dunng spesch 15 artistieally
most desrable—for the A of t These of my
readers who have seen the Capec Brothers’ play “ RU R, and
hemed the effect of the monctonic speech of his Robats, will

have po docbt en this t, Intonation should therefore be
smcouraged 28 an & and decorative art in speech,
bntltnhuuldbebasedonnmplerulﬁ 50 that every foreign
reader with any g to ) dge: of the wmay
be able to “ the i intonatron—

without the need of au;g aumnliary nm;fion‘ﬁurtthurpwe. ™

Noranon

We nerer egme to the thommy subject of notubion and
reform. Our preasnt-day alphabets are derived, a8 1= now
imown, from  prehistoric writing. In the so-called
pl v oy e m“’“ o descrgie syl whos soariog
own L] ek a

e by e ptrve meaning

The Chinese :d.eognpln and the Fgyptian hisroglyphe

wﬁgboth dave.bped m picturs writing. hs wsed
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by diffarent nations almost suggests that their emigration
from the cradle-land may have started at a penod after the
invention of Pictography. See for ple the sgos for
meuntain .—

W A, Masoo, The Art of Wiy,
N. Amencan Indian ﬂ_ Mo Tork, 1920, p 131

Egyphan ~Hully Congkry m ditta, p 21T

Bty /><\ datts, p 286

Harlgren, Stund wnd o
Chanse m'm cm, London, m?;.‘; o
Fie 151
The invention of numerals is & hranch of the same art, and

refers to the gestures by which the numbers were expressed.
Thus the early " Ambic " symbols (ongn uncertan) for

1, 2, 3, Vi |ZZ 1 bhave an obwous relabon to the
gestures,
1 =tongue held up—giving the Aryan word on, Semitic ahod

) -*Wllpﬂfﬂme‘ﬂ W om err:.:- w

2 _tmgmbetween lips " td, . thl-
The symbel 4 is related to the Indun Cave-inscription sign
4, the Nan2 Ghit sign ¥ , and the Ghobir agn
LY g

These, it seems t¢ me, are &l forms of the mgn for 3 hand
with the thumb tlmed across the alm {the hand, 1 the
Ghoblrsi;n,hunghddpﬂintmgmthebodﬂ The gesture
waord agsocated with this sign appears to be ka (hand projected
forward) + at (barred across) = kuat.
Similarty the sigus for five, 1 (Devanaguri) end Y
[Gholdr]) are conventional pictographs of the hand as » whole—

¥ S Buere. Brit, ol vol nx, p. BT
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giving rie to the toot s, Semit. pam (M. 200). (Compare
the old Chinege sign for hand ! & )

The sigus for 6, £ P(Nlanhlt}mdﬂnuwn‘y\ (4

mwt-dmmp,mmmmmm

beld uwp thus @ ¢=5+x.whxh by azalogy

should prodoce words like e, b or v, These, T believe,

wg, while Semitu: has sd. Aneamrappmd::stheﬁud
word Khshvash which sugaasts kb + guh, e 5 + I.

The signs for seven, such as {] are not suggestive, but
Itmay'beno’oedﬂutx + % + T onght naturally be proocunced

ol Of s-abn
Fight—the divisibl S 4

making a
manth cavity 9, o of e—and doidhog at in the mddle by
tongue gesture—mving of, ot, elc.
chegu&nenmdewuhmmhnndsdmthﬁngermd

gpmbel Y%y or & might readily he derived.

3 Earlgran, op. nt., Scund and Symbol 1 Clemarr, p. 4.
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The D i i ing 8} seams to suggest
d:glcaﬁtyhlhed.m < :lm .
im—Sanekrit agvin—suggests an earlier +
—&enhhﬂmpmﬁngthgﬂmmhm&pﬂml&l

$in kuet. The symbolinm of the signs— ‘2, 3,¢"89 —

isnotevidmt,mq- reprrmlff 5+47

Ten—derived from early forms like dak—may well refer
to the two hapds held togetl ‘a:fwwm

cornpare our word deck, German {roof).

In the idecgraphic stage the ing of the 1 became

Dver B [reCIpice means dang
‘Then comes the stage of the syllabic pun—in which the symbal
is used pot to express sm object or actwn or idea, bot to
denate the sonnd of the word which 1t sigmfied, The
thmbmﬁlﬁgnﬂwamd. Finally comes the

g
E
:
:
?
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the

word ; i
(wiuch I doubt], should be called 2 palsc-
logogram—a writing of the ancient form of the word. It as
though 2 grown-up parson, regwinng & passport, were to present
a photograph of himself taken at the age of two as o means
of identrfication.

SpELLING RETORM

It 1 surely obvious that this state of things cannot be
allowed to continue indefimtely—for if it were so continued,
we should arrive, m tiros, at & state where the spelling bore

would appear to be a twofold one , first, we d allow and
enconrage the utmost freedom i spelling, woch as our
[Elfzahethan ancestors enj 11 the heyday ol Engleh speech ;
ph::ntu: alpﬂ::;th Jmhe tha tﬂ?amlthew.:.tﬁ
brue as t ol nternat
Ft to has already been made.
Vm—yywngchuld:mshnnldbepnmthﬂlephonma]phabet—
1t s immensely easier for them to learn and encourages an
immedizte interest in reading and wntng ~ without tears ™.
Whmthechldhuthmlaamttbeplummotrwﬂmgsnd
wnting, it will be time enough to introduce hum to the imparfec-
tioms and aoomalies of our present metheds  The differences

RoCUrRCY in
student will have Ltile difficulty m shouldenng the tmrden
“ﬂbtht;.gv’amgehﬂbatba shall have planted the
t t wh Ve
uminmthgr‘gmm&mmugmwupu]:hcm
plant—a rational spelling, which wall enable anyone, of any
nation, mmd‘Enghuhatmghtwthltltmaybeundwstond-
1 ask the reader to congider how great an pmpetus
::!mth;l b:i:;m m%wo&m,:ma
t, m B Mrst
epoken Ianguage, it wonld ke well pigh universal bulhrt.hi
extracrdinary difficalty of learming it from print, and of
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it in writmg—owing to the ancmalies and incon-
sistenriss of our spelling. We owe it to otr language to be
nt.uvelymtmtudmmwdimmdadmm.mﬂ to take

fundamental
five symbols—a, o, 1, o 8, it abont goe gymbel to every threse
wowels, or * three men one vote ”. Let us translate thus state

of things to the of Aritimetic 2nd see how we should
fare if the ten numbe:sﬁnduq‘l:samlwma]luwed
but four gymbols between them. 2, ¥, bemg somewhat

similar in a 1,6 gand o
Sk ol 5 it a3 3wl bohs b 3. W'y and 5
would share the last symbol, 41 There 15 no greater abeurdity
1z thes scheme than in that wi we puffer daily as a matter of
eriirge m the potaton of oar vowel sounds.

The attemptz at spelling reform which have been so far
made—moce especzally in the United States—do oot seern to
me tv go sufficaently to the roat of the matter  Theu i certanly
better than through, bat laber 18 oo better than labour a3 a

for the word in any of 15 common pronuncistins m
or Amenca

For thus reason I do not advocate simplified spelling, or
indeed any gther partwnlar system at the present time. 1 plead
for a pened of Liberty, coupled with thnteachmgofthe phamtlc
alphabet to zll Enghsh-spealong children, and the m
the foundatiens of a Iiteral * Umon ™ ed

P e 1 and the
tard, of 1ts | datton.

Can we de anything now to arouse mnterest in the problems
oilmpuuunswrhnguaaeandmeﬂmdoinoﬁahmmdmmk
down the wall of ancient custom end scholastic authonty
which, at nt, sepaﬂtsuu:hmgeandspelhngkomﬂm
living doiscumueandpmsrus .

‘What 15 needad 15 the of the 1|

method
—ﬂ:emmuhngdmmymdsmthem’blemiw:hnw
been of

mmrngmmtolnsdenuﬁ:nttﬂndemﬂmpaﬂdﬂlhvm
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imague the formation of a real ar fichtums tircle of narrative
Story-tellers—comparable in form, if oot in matter, with those
ofthebmm,tbecmraks or the onginal idea of
the Pickwick Cluob. Thetr avowed obiect is to make practizal
mﬂsmthemhmalmpmwmurt glhsh, and to embody
thmmthd.rnmiu. ‘{.}m hx.lndesomm—mqupert

¥ OL ear
Eughsh aﬁomgnstndmmt of rmrlmgua.ge—who wees dlﬁcnlhz

to by one or other of the 1h the Circle
ob]echm.andrunlmouamnedywhchuthmﬁertobe
d in all foture
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tubeyunngiwbolmtmw:ter whose has become
aparturfhlspm'sommyandmzﬂmdso! tbeuseoim

forms aned new words coald present intclerable diffienlty, Stll,
there is plenty of youth to be found in the English.
world, and adventure, fit for youth, i the expeniment mgelf.

Eovcamion 1IN Encrisy

‘When, snd by whatever means, intersst has been finelly
arpnsed, so that active steps may be taken with gemernl agsent,
Syt of et gl spiaLing cmemcoben 8l oy o

ternin e
xmltmhanﬁnnat pmmt to the history and npﬁ:yﬁm
of thew owe langnage, and (o the broad pnndples of linguigtic
ecience and 1c£.  That every child should begin with the

upmthamﬁ.uemstudyolthm:mhngu , ItE
andd.ewlopment and foture needs, sothlttheymybe E
to exprets themeehves in the present, and see how to do it yet
better in the future. In this way, we shall pave the way for a
seientific and ratigmal colbivation and yepoovement of otr

mother-tongue, which will make it as much better Ehan ut
present, ay the modemn soimidic breeds of wheat are better
than the wild cereals rem which they eriginally descended.

Lixcuisric REsRazcH

‘What mwanﬁ.wn&bﬂwhntmﬂmtuaﬂyhemﬁed
tha time iy bmnslynntyetnpe}mnotsnmuchan
demy as istye " Board of I i

for
ang nsesmh "—a Centre at which the fundzments] relatiory
of thought and spee:.hmy'benndmdsymum]ly,mm
especially m relabion to our own tongue--as for exam
thehnﬁwggeshed'hy){r‘&m&o;dw oi)lagda.lmaCollage
Catabaid ot the Si
tion of English. At such a centre, theﬂnmnlkng]jshn‘pee:h
* Fyyeka, Apmt and July, 1928,
Tha Midiriig of Muoung Logautic thectm of
s & o B PR
ook 19 prven o b vocabmlary of mliktle over 300 words.
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will be cntically compared wmih those of other tongues, the
mlhdu::mhngum laid bare and the remedies

=chuwprcposedwlﬂaﬂbebuedwmmn—nmm

authantyormlugywﬂuywﬂlbeguﬂedbythepnnuylu
mmm,oﬁmumaluumy,mdolthubuutywhnhm

Tt st ?emndlmtbed. of eourse, %i:;luwhmt:: change
our present age, our to that extent
bewmeanuquamdandabssmutif,uhasbeenpwtuhm
wemake the study of Englab ene of the subjects of all eduea Hon,
everyome will be able io read and enjoy the old books, just
ak a present-day reader mbmmﬂetmbleandasﬂ
glossary) read and ew E

It{amt'hno dsslmiutmd.lmlahansa that T
have d these have 1
ﬁurguttsnthepwmbahmtthus:whnmshmwhmawh
kesp cutside. I beheve Armly that the mmprovement of
langusge is one of the great outstandmyg nreds of the homan
mind—that it will grve to himan thonght an inereape of power
such as the wbwtuuon m‘Ara'bu: for Roma.u numerals gave to
arith or the d has gven to
suenne.andthatwesbﬂuldnotdlowcmvahmormdolml
dishke of change to prejndice cur mmds against the tnal,
at Jeast, of the i3 to which I have referred.
i e of o provemment T apeakan one o Wl kmowatgn

IrnprovEmen| a8 noe W
e L T
it o

g:mmougndte wrdweltm mimmdmg
plead guilty to, if anything, s an over-strong conviction
need of agive effort to ulate * that inductive, ssthetic
theory of langusge which bag still to be developed in a troly
scdmmtific spint ,! and an over-confident belef i the benefits
whg::mhﬁcmpmmentniwhnguangﬂdbnng
to the Hoglsh-spealmg
In conclusion, I would meke ome final quotabon from

espersend to stand
hngtﬂstni{{th,mﬂdmyhnpeﬁwthefntumoiﬂnghx{

i Jupewn, p W, b, P44
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*" An ideal Janguage would always sopress ihe same thing
bythenme.andamﬂarthmgs?‘:\vymiarmeam any
would be bamshed ; sound and
senseww{dbempﬁfa:thmmnny anynumbuofd:llm
shades of meanmg could be expressed with equal ease;
poetry and prose, heputy ang truth, thinking and
would be equally provided for: the human spoit
bhave found 2 garment com! freedom and gracafulness,
fitting it clogely, yet allowimg play to eny movement,”
Hboallthmwtuesweadd—ulbehewwe)usﬂymy—
the gdvancament and danfying of thought itsalf, and the
mmmpmnfhmnanmnthmmmlywemydmn
that the active search for this 1deal = a pussmt worthy to be
undertaken by us, 1n our generation, and to be handed on, a5 4
hagh jdegl, to our cheldren.







APPENDIX I

A Ncte on TEE Dounce-REsoNaToR THEOEY oF
Vowzl S0uKDs

By
W. E. BENTON






APPENDIX I
t Tz DoupLr-REsovaTor TERORY

In Chapters TV, it 18 shewn fhat the emential charmcter
of 2 vowel i3 wdependent of the Jarynx mpote which may
be used to amplly st. The vowr! sonsnd 15 due to the resanance

uencies emted in the cawities of the mouth. Further,
vowel is charactenzed, in gemersl, by two pzmupe.l
rmmﬁeqmm,whmhbearnomplehmm
one to ansther,

We have seen that in the preductinn of vowsl sounds the

umnfthztumqueandﬂwdegreeufopenmsoithemauth

tobe the deciding factors. The tongu
tﬁ?m whels space mto twe volumes, whldlwmd us the

front and tear cavities, separated a formed between
the tongue and exther the back of ti t, urthemfofthe
mouth. We also know that m utf.enngu
pohnwwelthenpmmga“hemuthmybevmeduwra
comsiderable range. We have therefore a form of double-
resonator consstmg of two cavities of vanable size com-
oruncatng onhe vith aneother by a passage of unknown cone
ductivity, with the external air by an opening capable of very
large vanation, mﬂmtht‘hcwmd—pa‘peandhmgs‘bymmm
of a very small also of

We Imavr, howcvurgp 228), that all the yowals can be
articulated wltham{zu.llablychmn] sze of mouth :{ening.
Where this conditton helds we may also assume with some
confidence that although the indlvidual sizes of the two cavities
vary with the position of the toogme, the total volome of the
Tesonator remains constant. We will now try to use thess
data to explain the dual character of vowel sounds.

2 A FIRsT AFPROXIMATION
Consider a model (Fig, 156) m which two volomes 5 and 5°
are contamed in a npd cybnder of total velume A, where
A =545 andsepmbedunekm:{anoﬂmrbyammbla
dlaphtegm containicg an aperture of fived conductivity ¢
The volume 5 with the bymmlu
215
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of & very small opening of conductivity o, the volume 5’ by
means of a pertmod’cmdm\‘.mlya. It ia pur
problern to determine how the patural modes of vibration of
thewmtbemmtwwryasthnduphmgmismwdahm

method, due te Lord Rayleigh, which undec
wrhmspe\:nlhnutatmm {which we will examine presenily)
can ba apphed to this vessel, Let nba ooe of the frequencies,
and Iet ¢ be a quantity related to m through the squation —

oo
‘Forrea]valuuoiu. wﬂyna]udnegnhwvaluﬂoip‘wﬂl
be of # may b realized

|

L] ;-1 G -4 y

g, 188,

mare eleary by remembering that s denates the number of
complete wibratioms performed in umt fume, and that i
these vibretions are of ampls harmonic chamaeter the rectilinear
muhmnianypaﬂldeoiaumthcmatmmybemdﬁed
as the projection oo 3 dimeter of an imagmary creular metion
of comstant velocity, the centre of the magnary
mutlamth;h:ns mg posttion of the :ea]b?&v:mmt. w
would Tepregant tntalanghsweptnut mn:
particle in upit time, where i has the usual meaning of 4/ —1.
If we mse Lord Raylegh's method, we arrive at the iollowing
eqnahonimthnnatnnlmoduu!\nbmbm
. sffates fatis] ot
U+ S +53. aey+ afect e f =0
. . . Equation (1},
whers @ denotes the yelocity of sound in air, Le, —




THE DOUBLE-RESONATOR THEOQRY 237

o324 ]

i‘\/ﬂ'[f-‘rs-‘-'+ %}l—%{ Wt (c.+n)]

Gty =,+=. ]
5
at €t [ [:c +:.c +c,l:
M i/ . 55 R
"'Fa

58

In crder to avpud the ocrurrence of the square rooft of a
negative guantity we will assune that —
Catbr, Gty
5 T F

el

+c c.+:.

‘l

vz Cyt fny _ st e}t 4o
O -+ &
This transformation shews that the double resanator has m

gl iwo natoral frequencies, and that these are releted io

those of the two simple resonators from whuch it bas been

formed. Scbetituting ior $Y, we have —

(‘*") ("“‘

]
Tbewhaluuﬁs:tduetojoininglbetwclﬁtmlstbm
mmhndm&zlmﬁ,iurﬂnl’nmnd.emmumpamd
with 557, wa have tlle appreximate solutons :—

et a¥ e, -t
e 4- S""‘"'F(i?'.]
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That 18, §f %, denote the greater, aod my the smaller frequmcy,
we have (approxmately] —

" _zi,‘f':ﬁ 7]
-

5
”‘_LV‘M
2w £
andthmmthgmtnmlfmqumuesoithahmvmlswhnh
form the denble lbemg thatmmahn}
or g the iy

Ret.urnmg to Egquation tz} 1t will be cbserved that since

S—guawpwhquuhly,mﬁectofjomgtbetwo

mmtm!snlwaystomlsethegmawkequency #y and
f: nowtryﬂlseﬂactufmnvmsthedmphmgm, Te do
this we omst antroduce the condition that
E45=n
Let oy wm g, &y m WG, £y = Mg
Leat 5" = a8
S+8 cf@+yS=A
It will ba seen that the position of the diaphragm in the
cylinder 13 best defined by means of the quantity
I
p-l +a
Le. the distanes of ¢, from ¢, ta the Jdist L
cpand £, s mmity,  Substituting for oy, £y, & 5 and 5, Equation
{1) becomes

{(1 + g+ (%ﬂ"}}
-i(;_;;'x_ " G+ md+ f!’f:;ﬁ)}.
~ -—i—[ﬂh-é- my {1+ m)}‘

< {3l



THE DOUBLE-RESONATOR THEORY 279

From this eqnatinn the two values of #,——n, and n,—-may
be calculated for any value of a, to & known
potition of the diaph InFig. 137 thef i
obtamed i thiz way for a typeeal example :—

My =20, = 5

logarith InFg, 1571t the
t'hgdmp'hmgmmtheqrhnder whmmFl,g 65,thcym
the foll series of vowels Since each wowel is charasterized
byadxﬁmbepomlmafthebmgne.onemghtahnthnkofthe
abscissae of Fig. 65 as rep
the tongue in the mouth, Inbvtbcamthmuppeurwbe
in general for each potition of the diaphragm or tongue twe
natural frequencies, related to tach other 1n no ampls harmore
manner. We have eshown, 100, in the case of the cyhnder, that
if the conduchvity £, is small each of the two frequencies
zppears to associate itzeli with ome of the two cavities,
miuch the same way as we speak of the front and back resonances
af the hurpan mouth  On tha basus of these resamblancey the
buman meath has sometimes been comparsd to 2 resonator
of thrs type leg. Irvng B Crandsil's Diywamzcal Siudy of the
Vowd Sownds, January, 1927). We can test this idea m a
very simple wey. 'We have y scen (p. 45} that the two
jrequencies 1 the vowel resonances can be brovught very close
1o one another, and that possibly a mngle resonance can be
heard if the attempt 3 made to bong them yet closer, For
the same condition to be satified by our artificial resonator,
equation (3) must have equal Tootg i n

e {frema+ (B2 4[..., +omy (x4}
Pe af (T4 mg)t -+ 2a {meyt —my —my —mmy) - (my - mdt=-a,
The condstivn that thia shall have real roots is that —
(e — oy — my — pymiyl® 2 (Tt )" iy o+ )
ie pnl—mn—my— sy 3ok (T4 My (4 ),

which iy imposzbla, mmaﬂdm.mdwysmlmdpwhw
fractions, from which it follows that the two uencisx can
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[
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never beequal. Ifth imental result Ty dxfinii
e wotiMd have here an nteresting test of thig theary. Int'h:
circumstances, however, we must go forther and examine
the reastuing leading wp to the eqneticn, and in partcalar
the validity of the assamptions used.

3. Tuz Basrs or THE Resonaron TeEDEY
In the human meuth is contained a body of air capable of
vibration. It 15 clear that the greater part of the movement
perorg in the nerow perts, e thenwthopwmg tllegup
between tongue and roof, and the opening of th
Ideaylwshsﬁntammptmnmobm-sEquatm fx)
i that all the movement ocers m these pastages. He plctures
the two volumes of air in the two cavities acting as springs
mamtafning the motion of the air in the namrow parts, And
agan for mmphficatyon he assumes that no time is requred
fnrthepcusummrbeﬁatﬂnrmktobemmtudhuaﬂ
parts of the cawity, an (ption which ean

Fig. 158

be expressed by su; that * the dimengions of the resonators
msma]looggaf{:’gmth:hequmwlmgthso&me
‘ﬁnltant tones th‘l;hmwnh u‘Z-ha.'ammpt1t:||1bn::'g|alﬂ:|appfiled ta
DarTow Wi
u rigd P“ﬂtﬂﬂp?:umﬂm\‘.alne\i in mhm air on either side.
In chtainng Eqnuum {1) other simplificatiens are made,
such as the negleet of friction and dissipation, but the twe
ussumptions described above wre the more important, md
tusetherdeﬁnethnlimltso{usamh’lmdlheequlum
The pensral form of the kind of demble resonster we bave in
mind {of which the apparatus shown in Fig. 186 1= a particular
cane) & regresented in section m Fig. 158, vsmg the same symbols



28 THE DOUBLE-RESONATGR THEORY

for the vol and itieg. P that at sy
instant the total smumnt of air whath hax arossed the central
plane of the A in a given direction (2 g townrds the
1eft) i X,. lanetic energy K, of the motion throngh A at

thiuinsmntvﬂlbemmﬂtnlhenqmoiihebﬂk
¥ P

ie. Kamp Tl)’

E ]
1
orK—*p(%)
3
where ¢, is the quantity to which we have hatherto referred as
the conductivity of the enifies A Since Innetie energy is of

s

. . M "
dimensioms | ——— |, andt
[ n
AL I¥ ;
[?:I,il follows that the conductivity £, must be of the

nature of a length, Thus is perhaps made more clear 1f we
imagine the ar m the passge A tn move, &k 1t were, 1n the
form of a piston of area £, of length #, and density ¢ v be
the hnear velocity at a given instant, the kinetic en=rgy, K,

]

i
Now fu 15 the volume transference through the passage in umt
time. Hence the eonductivity of the passege, €.

=f m [Ara

Length

The motion in the passage A is maintained by the poteatial
epergy, P, of the afr in the cavity S, and since we bave assumed
that there is na disttpation of the znergy of the system, we
bave :— K 4 P = eamstant,

Wow consider the eperation of prod the volume displ:
ment, X, fram the patition of it In sound nihrath
thzmwunmtsa:evujr:ﬁld- ‘We wil therefare azsume that
thera {8 1o ectpe or of beat during the motion,
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ie. the and are adinbati I.etuathmk

ﬁ,mmmﬂmm will be

ymuerically equal boyﬁ'r.whereﬁ 15 the atmospherse pressure.

During the com) the work dooe over any small glement

i tatee oves Wi 1t spphed - TS T
¢, Work done =72§-f S Bx

Hence gver the whale mevement the work done

=L fra =il
=Hﬁ§

-W‘Fx;—
where a denotes, as before, the velocity of sound in air, and
¢ the denmty,
For the szmple tesonator in question, therefore, we have
the equation of energy

5
‘},Tx+;p¢l£s'=mmtnnt.
Difizrentinting with respect to time the equaticn becames ;
X 2X ,
ip Xy X=c
;&
Le,x+—s-x-'°-

Thin clearly depicts a motion of mmple harmonic character,
with & natural frequency —

W
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Applying this reethod in tors 16 epch aparturs in the double
Pesatintor, we cheerye thet the motion in A 19 maintained by
the excess presure in S, whmhai:lpmpmmmlto:bedm
between the X, X;. The equation of
hmwmmmgmm:e:— : i i
{p +}p¢"x’_x ! = comgtant,

-l
and for the passipge C.

p.A Xy —Xr
h‘hc—: +ipl‘—'s¢— comstant.
- (9
Thgmotmmthepasagqusmamtmedbythepmmual
mergyo!bothuﬂm Th ion of energy is

‘}p% +]p“( X! +,'F“,tm_§_x.—:’(,} -~ constant.

.5
RetmmgtquuaHonu}wemdem'ﬂ)ethemhmdthe
i 1n the passage 4 at the instani o we caneder the
mmm;nenusnteofchmgeoftbehnebcandpomhﬂ
energies of the Bystem  Regarding X, therefore as a
anddlﬂmnhatmgwlthrupe:tbohme,wanbmmthaethm

e ;‘.X.H.eg-z LA AT AT
and hence the equation of medon —
Jf—“ +ah —--g—[x‘ £ PN @A

and mmilarly for the passages B and C.
f_;l+'l{xl_xl+xi_xi} - . o]
%‘+¢‘gLE£l]uo .. g
['I‘Immethodur(wntmgduwntbewaqmﬁomfarthe

m in oot strictly eorrect.  Lord Rayleigh
qrpcmtbe potential energy of the resonetor as ——
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see{(Bg %)+ (B
andt'hewhnlekmmnmugyas—
X, x.F
ol 22
and heoce cbtains the threc squetions of motwm three
gun.ldlﬂ'mmﬁom. Cn the otiter hand we think that the
act method hay, puhnps,t.bevmueo!shwmg rather
mors dearly the p of the

Adding eqnalkmstngcthm- we obtar —
£‘+‘£’+L-o
| 1 Ca
and hence by {ntegrabon, and the use of mtwl conditions
X, X X,
T e T O

On eliminating X, we obtem :—
X+ 5 [(=,+c.]x,+_x} .z

]

X, +5,{(c.+=,)x.+ 1 ’-‘G}—O -]

£

Xy Ao
X =B
where £ and B are constants.

Heoee cn sgbgtitabon iurX‘,X.,xl.lndX.m (mg:nd [x2)
and elmmation of A and & we obtam t! et -

» +p'¢‘{“+T°'+“—;',—"}+§[c.:, Fer bt c,)}=
which we have alreacly uted as Eguatwn 1.
4. A Mecasnica Awaiocy
Thee is another wey of demenstrating Lheeﬁect Bfwuplmg
two simple \n'bratmg whuch

Eysteme
comparison with Lord Raylagh's method. Cmder & system
in which a mams m, displaced a datance &, from 1ts mean poution
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hsnb;e:tedtnareswing fmuupamllel to the direction of

motion and of | foooes aet on the
syatem, the equatmn dutmmmng ty moticn 1w ,—
d'.ﬂ
+&x=n
d':n L)
12 F+;ﬁ=o

which represents simple harmenk: mobom of perod zr‘“”.g_"

Similarly & second system of mass sy, displacement x,, and
restoring force kex,, Wil lla\re an equation of motion
d‘x. ¥

——X.—O

rqmsnnhngalmpkhmmcmohono{pedudzrﬁr

2
‘When these two systems are coupled together the motion
of each 18 aﬁecl&d'lly l_'hat of the other Thbmxmne:rmwhlch
the metion will by ds mpon the ph
of the particular problem Intheuuuitwopmdulums
from a coramon non-pgid support, the effect of cach
Bystem on the motron of the other Ispa.lﬂ}fof the form of an
added aredl partiy a forrs. When
mmmhom.m]mdbymmn&aeenhal
conductivity the effect 13 to destroy the oond.mm that sach
with ar at
’ﬂlerat fommmcbsystmualteredmadegmp
particnal to t.'he finrte pressure (above or below atmospheric)
11 the added resopator  'We may thercfore moggest that after
couplng the resonators the eguatwons of motwn become —

Ax
w ot b e = o ci13)
F)
w5 bk g =0 N 7]
Difieventiating (13) twics with respect t0 time, we bave :—
[ o
d‘"+h AP .. A=)

and em substituting for "t ‘i"" X4 i (25) itn valne i {14), wehave :—

Lis &,
ml‘;.:T‘-l-ilFf'—i—‘i.s. g,_g.‘ -0 L. (T
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znd egain for x, its value io (33)
o, &, £, F o
«,%+h7;3—%;?’1+ ";;t'ﬁ+;:*:7’2=°v ]
. & —
o e P

‘Let uB again assume that the motion 1B of smple harmone
<haracter, and that we cin express the diplacement in the
form — x, = Der?
Ther by mubstrtatwon In (18)-—
LY i h i — gy -
Py _+“_)+( — Y=o .o g
H we make the foriher snbshitutions . —
g — gt
& — gmriat
kl
— =gyt
. 44y
we oblain the equatwn of frequences —
Xy
ut— ' ind 0+ n,'u.’(t %
Now the preduct of Lord Raylegh's methed, Equatioa (1),
may also be converted to & frequency relation by means
of smilar substitutions —

- )]

Plem — 4t NY

aiey, + ‘i_ el N 2

Sleted o
prapafaiie e, Sletamra) o

Le. N— NN NG + NNz -2 _C!_;.)) =2

]
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mmmpﬂng]:qunﬂm [0} and !ax) ltvillbcueen that
the two methods the exception

thallmﬂRaylughagumnmlphymninluelnth&mnp]m;

X84
The limitatiams ragtrizting the usefulness of
ubso ted in the method of E%q\lltlmsﬂl:lgr;

represen
‘Iltui:ngm that there i3 no inertia i the la,t

ing the restenng ferce of the system, and that the latter
ingtantly responds to the moton of the wibrating mess,
conditiomy which are mathematically dentscal with those
imposed by the frst method,

Tanry [
%, = Frequency (No. per ssc.) of Front Resopance.
n, = Fraqueacy (No. per sec.} of Back Rescuance.
Ay = Wave-length in em, of Front Resopancs,
Ay = Wave-length in em, of Back Rasomance.

y ! | &
Fowdl. =+ -
H % * )
1 [at} 2439 | 3.55 cm. 330 26 cm.
1 fit) 342 3bo 258
o (hay) 2170 305 470 zh23
« (men) 1 44 | s | 163
m (hat) 1tzo0 47 bl 1225
w [earth} 1530 54 470 1828
* [sofa) I4g0 575 o1 405
& {up) . 450 475 765 FTE )
afealm) . Taxs 6 & 750 z0-85
» (not) s 768 700 T272%
22l . 885 | g8 355 | I8¢
wi {no) il

730

965

L5 36 238
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5. Dmensionz oF TEE MooTe-RESoRATCR
‘Wa hava already seen that Eqoation (1) would fail to explain
the production of two equal frequenmes, of that were ever shown
to be axperimentally possible in the human moath. Let wsnow
see how fer the latter satisfies the important condition that
the dimensicns of the resconator cavities shall be small compared

divisible inte three natural groape, with the "o"asa
soiitary * boundary " state betweez the second and thmd
groups.

Groxp I, or Fremt Fowels. Luvhum
Int.hism%‘vaﬁel from 3-55 cm. 1o 47 am,ie %‘n

of the same order as the length of the Eront <avity, %‘m

fromn 26 cm. to 12-2% em , dimensions very muoch greater than
those of the back cawity, Heoce we may asmme that in
resgnance the back cavity acts as a spnng, the condensaticn
at any pven moment bemg umiform throughout the space,
:hmsmﬂ:e!:wtcawlyasystamofmtmarywamu

Growp 11, ov Middle Vowels. wm w2

These vowels are ct ized by en app! tel
%‘,dtbemarderasthelengthuitheh‘omcawty(abﬂul
7 em.), indicating the prebable ex of statiohary waves.

%decrmmpidiyﬁom-ma.hﬂishmewmpam&with
the length of the cavity {about 106 cm }.
Boundary Vowe, o

Thisvwelisuupbonalinthﬂ%(&sm.]iaﬁtﬂcmm

than half the length of the front cavity (ro-12 cm.). "f
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{ro-Bs cm) ix large compared with the langth of the basc
cavity (about 4 cm.}.

Growp T1I, or Back Vowds, o, 0, m, g ©
%mm?&mmxlgm. The series Ix
charscterszed by the progressdvely deereaung mouth
which 15 empleyed in voicing thesz vowels in tum
tow. Itis prebable that stationary vitmaticn of » very
torm exists in the front cavity, and the high valoes of
indicate unfform d ...-bd:mﬁthetme.'[‘hm

vowels alone app to the d by
‘Equatioms (1) and {10).

-"l

6. STATIONARY VIBRATION

So far the general aame double-reconator has heen tmed to
embrace any vessel which exlubuts two patursl frequencies
of vibratum, but our squatigns have only apphied to the ideal
form (Fig 138), kmown as the Helmheltz Double Resonater,
in which at any moment the condensation i wmform throvgh-
out either of the two cavihes When this condition 15 not

tisdied, and the i/ varigs from powt (o past,
there exists m the a form of ¥ vibratien
‘We have seen that by the exermse of great care 1t 13 posable
to constrmet for any given vowel! & double-rescnator which
will pve 2 good wmtatwm of the gound, and from the shapes
dwmauﬂ‘hﬁemoﬂehltmclﬁrthatsmummﬁwmum
st be taking place.  Only the members of Groep 11T approxd-
mate to the shape of the Helwholts donhle—rnsumbm, The
vowsls of Croup IT represent a ™ half-way stage " between
the ideal Hebmholiz wessel and the perfect pips-resomator, in
which the vibration is wholly of statio . We have
wryﬂtﬂehnwkdgncithewduch\rit::{nhnginghﬂ:ﬂe
wovrels, and thersfore st present any equations Tepresenting
them would coutain e number of noknowns

InGmupI,hmm,wﬁndltypeolnhmbmwh{ehhu
a distinctive and peculiar character. There wre five vowels,

fwu:hdwﬁch%ianttbemmdﬂuﬁel@gthﬂm
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&ontu\dty.md%ugmtuompmdnlhthelmholtbe

back eavity. obeervation 1f i3 eamly seon thet the general
aftbs;ﬁthuommtu ym&mberdthe

I breathing the vowel i the Hp of tongue resis
behind the lower testh, the tongue arched to leave a
broad but shallew betwwens itself and the roof of

shallow curved
funnel, and 1t will be observed that the hps and teeih form &
natural contimuation of the walls of the funnel at its outeard
end, These vowels may be uttered over 2 consuderable
of month cpeming, but in every case the tongue adjusts ¥
to maintzin the diverging tubnlar form of front cavity.

¥ R = © i T M T ) LT JE—

Fie. 188,
change from ®» to ¥ B vary marked, the tongoe becaming
mw,pmgamtywwhohtheteethfwmtbeedguol
1 natural front onfice.

In order o introduce the conception of stationary vibration
e st use A methed which at first sight appears very different
brom that of our former examunation It wall be shown, how-
wver, that the results are in accordance with and an extension
of car former eguaiions,

Let us oomaider & resonator of bottle form, eonsisting of o
pwrow parallel tube 1 communication with & coamal tube

tube of equivalent b and rading . Let x and # denote
dutmu ;h:ma.mm?dhmuthe]mm andtlme
ot & comd ¥ g

outthguymmwehnve*

Displacement in Open Pipe:—
-y md mum(i—s]oosm.
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Displacement m Closed Pipe :—-
gty m B gin s (% 4 3] cos 2wl
whmm-%‘-’, A being the wave-length of the vibration, and

A and B the maxfomm dhyplactmnents in the naprow and wide
tubes respectively.

At the junction, £ m 0, it is cbwicus that we must have —
{x) Condstion of Displacernents of Equsl Volumes —
1 A cos mh = 15 gin mk s {za)
{2) Condition of Equal Excess Pressures :—
#i= —EY = EmA un b oos amwd

=P-=—B%'=—£nh‘nusmlwsm

IR 4 mn nk = B cos mk .o 23}
Combining (22} and (23} we obiain:—
tan wuh. unm-_,; o)
This §s the genersl squation detetmming the modres of vibra-

uomoith:skmdodmmmr 1f both & 2nd & are small com-
paredmth),wumaysubshtubumhandm&fmmnhmd
tan mh respectively, by which we obitan :—

u'.i.i==’£,

wih
VT

re = 4/%

where ¢ 1 tha condoctivity of the neck and § the volume
grth;am NI Sgrth‘sepl t»:rﬂt ) When th
- m Nalura, et { '3
dmmensions are small compared with theq:‘;wlensth.

] mode of vit mthatofampleﬂelmholtx
resonator, the whels of the parrow tobe aching as the con-
ductrwity to the large reservoir,

In general, however, & camtchion must be applied for the
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finlte length of the neck. A better approximation will be
given by the equation —

end when mi 15 amall
tnn mh =k + 3 (nb)t = 2y

Let o9 = 5" = oS, wherr a is 2 fracton. To a fist
APPTOXITAton ~~

!
=33
1e [M]'-."l? =n

ay _ mt
1e.mk(x+§)-ﬁ
= -_E
Then "’Rﬁ+d3;
This correction was Bret applied by Lord Raylegh
The elfect of the Gmte I of tha nack 1 to add one-third
Mthevdumeoﬂhenecktoﬂmtuithemvmr
Thus solution 1 that of the fund. 1 teme of the
Thsde’bmmmhmufthuﬁmtothmefmmﬁ.qusﬂm [6]15
mud:lm factory. As A d

atready mmall, dimimshes still further As & rough

(26)

EJ
appromation, therefore, we may wnite —
tanmé =0
A =, 2w, 3, ..
- g
g =% & 34
L

That is, the first over-tone is approxxmately equal to that
due to a paralle] pipe of equivalent length b, open at both snds,

A morm sccurte result will be obtained of we take account
of the finite value of 5.
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-
o wh = o
ﬂuv+% approwimately.
.=v+75"“— by a second approximation.

—
-
1 a
imam (3
smglzs s @
Ths result, in a sbghtly dufferent form, was alse given by
Lord Rayleigh.
Trenoting the fund 14 by #, and that of

tbeﬁntam*—tuneby!,,weobhm firstly, by a very roogh

"

] ‘ fi + 28]
P8 1 ;'F Vi

and secondly, and more secmrately —

2—‘:‘ (x +£|)

a L3

§;s@+9

- (-r+:£)'\/’.5_-l-E .. 28]

In Fig, 160, the two relations (28) and {2q) b
?ﬂy.bywhthﬁmlth&ird.lwgwu fmmanother BWa
is glel
Ifmthepmduct{mn!lmeldﬁmupl‘ the mouth operates
ay a doubls resonator of thux form, ane should be able to predict
the musieal miterval myfn, from the ratio of the volmmes of the
two cavities, The only dificulty which anses is 1n the estima-
tiom of the tota] end correction to be appbed to the length of
the front cavity, The dimesdon 4 ™ in our equaticns is tha

22
'
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N
\\..

/
g

f

%

E ¥

L
]
F1a. 180,

Kol + Tho seuatuon for thn mpper élrve sbomld ead

- ]
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equivalent length of the tube, andmllmr.ludeanaddiﬂm
at.le{:hrendtotheacuul

i
ammalythattheutudlengthaﬁthgﬁwtuwtyuoitbe
mdernt"‘whmthe qurvalent Jength 1 app

equal to ’ﬁ,

A few models were made in plasticine, each conssting of a
wide cylinder fmned by a flange to a short tube (Fig, 162}, Tt
wuy mmediately found that when the front u\ﬂty wns a tu‘be
of circalar section {Fig 1618}, no good vowel sounds
chtamed. Onﬂatmngthuaechmmtnammn’lgl:h‘ﬁ)g 161::}
the charactetigtic vowel quality aj
afiect the truth of mequatums,mv‘unlyappmnthmugh

Fin 161,
the ship of the larez  The fact, however,
draws onr ettention to the wnportance of the amphtudes of
the components of a vowel sound. In order to exaie the

““scale ™, Similarly we obtan the m&:u:ed. strength of the

made by addmg to pach ¢nd, whers d s the * equivalent
dmmetlg“ !.e.g:dlmterniau:ﬂeo{equal:;a. Thus

tire that & lete mpen emd cofrection
lnrequ:mdtnthamnrendm[thsmbe and that the corvec-
ticm to 2 flatten=d tobe iz equal to that requirtd by a circulay
tnheutequalmtimﬁ Experimental exarumation
of these amsumptions i needed, although the errom wvohed
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are certainly not very great. In the following table 5" denotes
the cocreeted volume of tha fremt cawity, § the volome of the

rear cavity, ¢ the ratiq %

Undnrthehuading:-"'mgiﬂnthemnmpmimmtﬂwlw
of the musical interval betwesm the eomponents, and also the

ratios oltained by ion of a in E {2B) and {29)
Tanre II
Hato of Fregueooes «
- N/t
of I
Exta. From | From | By ez
ben | Vowar 5 5 o |Eg 28| B 2% | penmemt
1 e | 123 OIS Bl e T4
By A T 1|5 |7 k] 1% | a2 64
1ot [T s | HE k- £l 8 4€
W |18 o a3 40 LT 48
By Lo lades | 2pec! 021 L 7z T
Reed | 1 138 “w - 58 | 82 B4
| LI 138 N L -3 ‘0 465 16

Tt will be: been Irom the table that Equation (ag) prrmnde&
2 better agreement than Equation [28). Beaneg in mund the
tentative assumptions which have been msed, and the lunits
of accuracy of expenm@nts(abontzperwm] it would

q:?eartha.tthethmryolthcbot pedrmbor
= fawly ion of the f ¥
mthevowe.'lsdﬂmupl
In the human meoth thers are departimes from the ideal
shape of the resonator which we have conaidered The rear
uchwtyﬂ:m:ghwrysmaﬂ must be induded i the
must be

tbemdmmcﬂonsandtheeﬁectotsu
restrictions. Thmma.lsothnq:fnmn thg oun:tmhnna

pmdmed 11 the hnman pharynx pm]eehm of
the epglotts, This projection tends mmlias
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amhd&mmm:,mfu{,drmlsemq&mda
¥

the reed (voce] eords) at ¢, ’
It hos been fomnd that even better models of the Front
conical

ment lwm and

Anupelmmhlfw:t of great interest: is that the value of
”ﬁﬁm' a given vowel is capabie of slight vamation about
1

a mean valoe withoot less of guality. The sar judges a vowel
by the form of the compomd wave, The ratzo of the amph-
tudu is pogubly qmm 18 mpmta.ntns the retio of frequancies,
a vowel when
buthmhosmbeupmdnned. It:spmlme too, that in
the front vowels other over-tones of very fugh pitch help to
gve the dishinctive character to the group

. CoONCLUSION

It may be geen from this hod investigetion that the use of
mathematics in this study 1 subject sclely te the value of
the inrtie] essumptions  The theory of the Helmholtz doable
Tescmater affords an anteresting comparison with the resuhts of
experiment, but the assumptions on which 1t reste are too rigid
for it to be of much nse to us, The general theory of the
mplm;o(twwhatmgsyﬂmmyh:ufuse,huww,in

the infloence of the larymx oote cn the resonance
tomes of the mouth cavities, By mtrodoung the conception
ni;tatiomrynb_ntimlmmgeneﬁlnhﬁonhobhhed,

groups bave cnly indicated. The dificulties attend-
hgthwmvm:gubwmmuuhgmmthmthmwhxhw
experienced in examining Group I, bat surely it is nat too
mnchwhopeﬂmtmtnn::heyﬂw weld.boy
W. E. BayTON.
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TamE or FREQUENCIES, 1L.E. NUMAEZ GF COMFLETE
VIBRATIONS FER SECOND, CORREFPONDING TO THE EqQuUar
TEMPEZAMENT SCALE.

Co | €€ [ eiw e a]| e
] 1 | m | 64 | w8 | 2% | 6 |14 | 20
o L E] 85 | 135 | 371 | 541 | 1084 | d3ER
o MR R RERER R
o 1] » VA 16 | Wb | 008 | 121 | MW
) w | w | m Lm =5 | eib | Lewy | 2ETe
Y T 48 | B[ 171 | M | o6y | lms | ZreE |
14| 25| 45 | % [ 14 | 38 | ved | e | 206w
[ FEEEEE R EREEREERES
w6 A e
1 T7 | B | 1A | 216 | 4w | 88l | vz | Ben
=l e | o | Ia | za | s | mz |0 | wab
3 | = | 60| 1] 24z | dfa | esh | lasg | amd

Fig. 18



APPENDIX III
AUDIOGRAN OF THE AUTHOR'S HEARING

The Chart on p. 3o1 indicates the anmthor's hearing,
a5 measured et the Bell Telephone Laboratory, New Yook,
for notes of pitch varying hetween fiy vibrabons per second
(low C below the bass clef) and 8192 wibrations per second
an octave above the top C on the piana. The shows
normal heanng op to 2048, followed by a comparatively deaf
spot al 4006, and e return to about mormal st B1g2. Fortu-
nately (for the anthor] the spesch resomances at sbomt gogh
are yelu vnimpeatant—the vowel resonances are neer
nﬂheiuwﬂkequmcyu@letbehtghfmmﬁofﬂﬂnﬂ
are mostly above 5000,
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APPENDIX IV
PaceT AND (LAY VARIaniE Vownn MopDen

Froot Back
I.ﬂn.‘lbh ¥4 Yowe] | Hemmapso Companmn mth
n | Length iz | Yowsl wth voioe
ma. mm. Eoepd | Cbesrved Rosocances.
e -8 uwho ( BI2EM a T can be muade at
SIZAM.
121 17 D oot Bl.65T = whispered vowel wath thess
Topmances 13 B uachmng o9,
a7 k2 LR 2456 | & clearocan be made at thwes
Pomonances.
na 47 ono 801 406 | wnihup chartsd range.
13 n o paat BILIET wourad U cAn Te muuds At thess
TopmATten.
bl 15 donm | 148845 | whapered vewd cae Do pro-
Produced At thas  Teson-
ances.
T a0 o aprth 120054 oan b annly produced.
L 15 & wp 1386 861 dath
4 47 & men | 1415458 dattn
4 L ol hay | IB24430 | ditio.
-3 (L] W bat | LANALT | wibop charted magn.
u L fat TERANM | & wharpersd 1 can be mado mt
18349827,
B L] loat 1993304 | wirispered 1 oun by tada.




APPENDIX V
Sowit ExreriMENTS wire TubsvLar VoweL Monpecrs
A nurcher of tubes were cot in ted leagths of g6 e,
I3-3 om,, I35 om, 206 cm, number of
mrkstmg:mg(mt‘hthewaﬂohhetube} tieular apertares
of 2y mun. X 7 MM, 23 X 1L 24 x 135, and ® 185
Tespect ée F;

3 g T64.

The atops were ftted ax befors with wwe bandles, by which
to edgust ther made the tubes  Intermediate szes of onfice
we got by addmg plastiane to the “cot-awey * partlon of
the corks,

When the hest posttion and mze of stop-orifice and length
of tuba for a parboular vowel had been determmed, a new
stop with central onfice of squivalent opemung was
—itha general srmangement heing as shown m Fig, 165,

Fiz. 185,

mm'lﬁoemthecwkmcntmutoglwafuﬂym
lined pussage between the front and the back resonators.
The best length of tube, sise of arifice, and posbion of the
digphragm were found by trial and eror.
An olated experunent, made wrth a long tube (61 ¢m. %
39 o) ma{dmrwnm‘tlan. Wlﬂlthutnbe,w fitted
0 the roed, i i by tapping
udﬂums—tss(whdlmheudonblvm.amthe
mguth of the tube but was also the reed note), and 203, 406,
683, 966, and 1217 heard on tapping the tobe at different party
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in s langth, When the reed was blowzn, the vowel sound was
hmdtovuymththepltdm{themeﬂ Thus on changing the
from 406 to 228, the vowel was found to vary
in the followmg way'—d +u—ra—+a—+i—+t This tuba
had po stop and was therefore comparable with Wills' sarhy
The reed and socket, when blown by them-
selvu,almgavnavwelsnundod’a"thm"chmcw the
wiwel being 4 to & with two resonances 1290 to 1217 and 7
it could ba changed to v (oot), o (a0}, co (o), and u [whe)
varying degrees of closure by hapd, The axplanation, so
doubt, 15 that, with these particular dimensions, the two
resonances were lowered agually za the front apérinre was
w.imtuMmMWMNMWlmmu

Ashmlength—g3m—ultubemmtoﬁandtmedll
projection beyond the mouth of the socket

Vanous degrees of
At z-03 {mmpondmgtnﬁan} from the mouth of tube torear

end of cyhndrieal socket) a good a (calm) was found, with
appurmdyaunslematgﬁﬁ. Ths, at first sught, sesma
confirm D, Mller's single mtun 910 to I050
(Smm of Musscal Sonndy, pp. 226-7), but mmym\-mne,
hen produeng o {caim) at there is also an audible
“‘366 lower resonance, though
mud.\blethxwghtheuppqrom may yet have basn present,
mvmlwasnnlalmadind:mdabyallenngthe
resanance behind the reed
Witk a g 6 tube, projectmg 86, and a stop conmsting of a
cork dige with 12 mm, dameter hole, nght back in

s from 5-2 to 6, the lower resonance
m%tnm,whﬂetbeuppermmm:n?

lnxm
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A weries of experiments was tried with different projections
of the »-5 cm, tube ang different aparteres and positiong of the
stop—the resonances being noted zt each setting. With 2

the

e 167

With 2 similar setti ectien 6 cm., but stop set
further Back), st was iMmu;gﬂEg:o]parﬁal closare of ﬂ]‘:piln]:
aperture, by means of a cmical plug on the end of a wire,
vaned the resenances of both cavities exactly equally.

Inmo{ﬂ:ed:&mkyoﬁmntm]lmgthemmm
pendemntly, the was tned of red the sectiom
of the back cawmty by lu:ung it with plasticing, It was found
that by reduring the mteror bore of the socket 1 this way
ti2 20 mm. , with a further constriction to 18 mm at the mosth
of the socket, to form the cemtral omifice, a back resonator of
267 to gbb was cbtamed, which comlimed well with a tube
extending about g cm. from the central onfice  See Fig. 268,

Fua 164

In this way a good broad n icalm) was produced with
resonances Tozdfhgs—though, as will be seen, the resonances
were actually withmn the range of » {not), which, even in the

chart, overlap thesr of e,
It 12 certain that o ordinary speech we commmonly nse the
mnemwmnmtadnd\zlym‘norn.mwhchmwedu-
thetwvuwdsonlybymmdmﬁm.n(mjutasu

known) always a very short-tived souod in

For the final model for u (calm) the ¢ardboard tube was mads
long enough to extend to the bottom of the cylmdncal sochet,
and was Uned with cock, so a9 to form 4 passage of 20 mm,
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digmater from the reed apening to the centrpl orifies of 2 mom,
dizmeter at 102 on. from the open =nd of the tube. The
totad lepgth, from mouth of tube to reed cperung in the back
rescpator, wes 155 am,  The rescuances were now Xofly /683
and produced a good 4.

Tt was found thet the substitwtion of cork for
reduced the resomant quality of the model and that wwei.
sound was not so clear as with the comgtruction,
The lower resonance wes ddficolt to hear, A denser lining
material would doubtless mrve a better quality.

For a model to give u (who}, 1t was ized that if it was
to be of comparable length with the rest of the seriea it pust
be given a reduced mouth opening. It was found that with
& tube of 123 om. a geod n was obteined with o cemtral stop
of 18 § mm, aperture (mrvuiag), set =t 8o mum, from the centre
uf step o mouth of tube and a mouth stop of 17 mm. aperture.
It was alsg found that, with a lenticular orifice 27 ® 12 mm,
and a plasticine cap, giving a 14 tom. front ordfics, & 194 em.

tube gave a good w, whether the stop was sei at 64 cm, from
the open end ox &t 12 5 e, In the first case the resomances
wa&zs}amnﬁmthemdmm—th\smﬁmﬂng
the conclusions arrived at in connection with the
vn (o) models—mamety that the same vowel may be
Ef!mdmtwﬂmtwwh@upmm
formed exther in the front or the back caviiy, while the
e bt pmm‘bymmng. m:ht{ from
X T U WS 5
stop to mouth of tube, mdtheﬁnﬂmde]wmﬂdgp:::hm
in Fig, Iﬁg,andgnvukd&uruﬂthreﬁmanmanfm
& (men). A similar series of trialxs to these already described
wag made with a toba projecting 9°5 cm. from the sacket, to
find the hest orifice and setting, Finally, a shop was made with
cemtral orifice of 2o mm. Lb:sat‘(.amu:mmmmd
stop to mwoth of tube) the tobe itsel projectng 9-3 em. from
the socket, gave a goodnn!!?ﬂﬂfmﬂndmadnpbedu

_g
538
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307
1 feat). With o tube pro) I1-I em. and Isntical
dsqxx;gmmausmﬁrwufuudmtomwm
tube) a good L of 24347342 was got

-l

For the model, a correspondmg stop of 76 mm. circulaz
aperture was Made gud when aet at 3T am, {from centre of

stop to tobe-mouth) gave & goud. 1 2298342, This vowel
wap not quite 50 good as that with the tongne-shaped stop, bat
Fia 171

of the two resonatory for this vowel, a preliminary maodel,
giving o 812/430, was bult upmp!ashcme and its nlpauty
{negsured with water, A tubular model of mmilar capacity and

onfces was built, is in Fig, 773, 1t had cork stopsat centreand
medth of tnbe, numodﬂwumnndtnglv:m.;oﬁ,mmd
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of B12/430; the upper resonance being foor wermitones hi

and the TeAfmanics ana samitime lower than that of the
iine mode]. This, ibough Dot Tecognized at the tume,

was probakily dus to the Jiferent of the matenals
tha

original plasticine. The perforated stops too, bemg of cork,
should probably bave been made smaller to compensate for the
transparency of the material.

Lo
\—A—d

Fua. 173,

To lower the upper resonanes, a tube (1B cm.} was
subatituted, and, at & projection of 16 cm (beyood socket)
with a 24 % 135 step at 14 3 from the meuth gave a far o

At thiz stage the experimenis with the plasiicene 3 medel
were Tepewed, in arder to obtain resanances of pI2f541.  This
mdmn—?;adjumnentu&immmﬁcemdlmthodhck
resonator—ibe form of the model being then ay showzn 1n

A cardboard tube of Tr-5 em. {projecting 14-0) with a 13 mm,
cork stop set with its centre bont 17 mm, from the back of the
tuba (sea_vl:ig 174) guve resonances 5121406, The tube was then
Progress shortened, with the chject of raising both
THSCIATCES, thongh the first 10 mm  off rakmed 815 1o B61,
and 4ob to 12, the nevt 4 oom. off are recorded as having
iowered 512 to 4831 The anomaly was noticed at the time,
and can smresly bave been an chaervaticnal error.
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Theoent:alwlﬂnewuthmeﬂh:gedfmnxztoumm.—
wmchrutoredtheqﬂshusm—-hntwlthlfnﬂhermhrgwn
to 14 mm, brought back the anomaloas 483. Finally, w.ltha

— e
Fra. 115,

160 imm. tube, projectng iy =nd a 12 fam. onficc, st ag
shown m Fig. 175, a good o of 86:/483 was obieioad and g
}t‘hough lower m tone than the optuntm) was adopted



AFPENDIX VI
COWSONANT RESONANCES
Inthafnﬂawng?abkamparmnlsmadebﬂmthc

author‘l Enghsh {whnspered} and the

v ded by y instrne
memtal maans the late Dr. Irving B. (M Systerm
Tech. Joursal, ber, Tges, pp. Gid—ad),

The present puthor's results havu been re-lnvestigated {by
ear) and the figures represent the reslts of vanoos conscnant
chservations so far made—it being noderstood that single
values gIven axe bat not invanable.

itch
Iwmapprmahhhmhwuwﬁhmthzmd!xnds
of varying pltch
For the analysis of trangient sounds soch as the characteristic
resonance changes which proadoca stch sounds as iz, 4, &, #,
ka, b, etc., 1t 15 suggested that the buman ear is still the
e Hive and iyser.
The aunthor's eomscnants (except w, ¥, aod o) we zow
mdedaswhenwuinnedmmmnaaalmmm

the reqults of the bwo series it must be berna
mmmdthatthusammanydﬁummuipmmmm
involved
Thuy, the A trict the phayynx i
cakuhtﬂdtometheplbchofthehwumcﬂ,mﬂ
nhn—mme(l;’b?mﬂ }that&f:h

ERonators,

The anther bas found that be can ce L resonanes af
szzmthemmnmtn—whnhmhumhummdibk




CONSONANT RESONANCES n

i?hmriublymdelnthamod’tlﬂ,kfgLn.n.lmom
ME

Jsémndnu‘s resohances are reconded toder three headings,
mNearStIrt,H:ghF:equen:y, Mnd-pommtuend.!-hgh

F due um )
Bl Py oty o it S T
mpectlvdy‘

PABA

P. | pe.be  Lawer res. abont 235 to | 10M-1217 rarog gbock | smitooy
250, nmog t thet of smoceted o the opper wowal resoaancn,
wowsl. (Mot pecorded . Szt

gt
20003500 Mt
C | pa 001000, Tr. 3000 Tz,
ba 00 Tr | 2700-9t00 2
DA

T. | 408430 ut roboass ta/3n ressax o | 3248 b front of toogos) falliag
. 16222048 at Telrdee atel {fumncy

o apper vowal o,
C. | & Bd0Tr SO00—4B00 Mcd, M00G-F200 Tr,
du BG-800 Tr. 3003800 Mid, 38002200 Tr.
Trwer fot ta than for du.

FAVA,

F. | favan1s-358 funetable)| 12171884 [T
Douder thatiin ) | Qouder thoansn 88} | (eeaker then i &)

€ | 5 500400 Tr. 31003304 In. 800 In.
APO0-F500 M. B0-TO00 M.
28003800 Tr.

30002200 (tram] In.
TT00-3400 Tr.
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B[ e o X7 RS Mdloog to oppet | S484-5780

woemdmg t6 mmge.

wowel
£ | o ¥0-830 Tr AN 3800 [n S0-BOG0 In.
{mo-enoowa, S0 . 7800 Rhd.

2900 Tr,
= #00-300 Tr. 23002900 To AADD0-E800 In.
{M)&d. E&D0-TO00 Mud.

0100 Te.
o In sod Md. e Lower itn Aret part od

yda, haptvr Enfency 1o better part aof cycle,

‘th, gh, 138 1535 24 S48
ruady Babund made betwesn wtrongey thea 1
toagdr, 18, oot toothantupper’  Iw (oot ol
w0 bond waaf v, Lp wrued 1n
Falling to djpar crpte ).
e, of amstcanted

P | 2N 1834 3895 + funt b
aboat G000, varp-
g trer Ant wnth
T

. ] aba 450500 Tr. Sin-2R00 in. B00-BG00 To.
{ml.\d. AOO0-B00 B,
ZB00-3200 Tr.
cha 30 Tr. 2A- 000 Ty, HAH-LIH Ta.
MOD Md. #0000 4200 Mad,
OO0 T 100 Tz,

“The In. favd MOl rem. arm dlbeabuy . lowsr Srequascy o fAmt part of
cydle

q 1 Intter purt of crole,




CONSONANT EESONANCES ta ]

P. | assa04 T L3 TR (fuunt)
n over
18 0t wth oy
On closurs of Lpe with Boger donng phonston of s, the wowl smod 2
W to @ & cixapdoed Wikh & vewel eoodlike I wheo 1 phoasted

c.| 110, 280 | a0 || 1201360 ] 2700
RA

P ™ 1825 28

[ ARY67E 218118 19952806

The Ingher mich &f C's luwer maooance 1 protably dus to pharyngel
constrichap,

EAGA

F | 304 nung to 400 at 18- | 1555 [reloase 1 two ne
Il mod theoce to | stage} falhng b0
Arorey worwed rea {$12) [ 1848 ond theoce to
opper  vomwnl e
(1217 Em. vanws
mver 28t withav.

(=g % 1500-1000 Mid A0 42000 Mud,
12002300 Tr. 39004000 Tr.
w E3G-800 Tr. 14061860 Mad ZAGO 4000 Al
0005800 Tr.
MA
P 181-115 1217 1925 M4
oot el (onm]] prstapal
1n 1st axpds, os
£ s 48 L 1580 THod
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APPENDIX VI
ANZRICAN AND ENGLISH VOWELS
A
Compatison of the Vowel Resomanees of Atmerican
Vuofoes from Irving B, Crandall's * Seunds of Speech
System Tach. Jours., October, 1525, ml.w Na. 4,-5}1 610—:6}
uwdRemmmm

and the author's * Vi vol. 103,
923, P_¥53.

ML.C. = Maan Low Charactenstic Frequency,

5L = Low by Crandall

ooly in the oumber of instances noted 1o brackets.

Lbevbwe]sn.v n,ut. 1, and {—these are mserted {in braciets)
in the solamn headed ™ Ramarks ™
IB.C. m I. B. Crandall, Sounésc_{&pmb Table IV, p. 611.
RASPE = RAS P:,get

LEC. BASE |MLC AL M.H. 5H. Remarke.
w | pool - A0 | e gy — | =00 t)
— | who | m [essof — | ecase zem
oo (put | — |47 |wempn | — [ses7
e U (z4s  — | BoL-10sd M
0 ftoe | o~ |50 | s — &7
0 ou [eadsy  — (ema| — | (2
e juke | — | me Jem i — |22y
ot e I L
a (TP sy {mzees| — | xem
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LBC [RASP (MLL| SL MHE | 5H | Remusio
o |t — BEd | 1100 — BRIZ (4
ot o jeamBal  — hoemn — | gmam
B jRthee| — o5 | 1150 — | deam
mkm a 734041 — 140-1388 — (g res not
Dnard )
Ar | past -_— =0 "7 1585 AR {2
(LTS T 3 —
[Wesnx| T sz | o1 | e - Sen RASP
¥ Consar
nary,
94,
i |
. | tap — E — 1900 [S150 (3] | (hahres, mot
at fbe-pizl  —  rE-lmen  — Dewrd)
» {bn — g — 18001 | 20280 44)) “the @ Do
mem o pEsST, —  [1sdzeed — quenam
ary  des-
cnbed an
canrkrmd
mbowt
2400
).
w | pat — | sm — 1480|9080 &2
wrth | w  [HOB-EU]  — 1306172 — |(uigh rem oot
hoard}
s | tepe - a8 - soa —
by ol fes0-aly [ -— (I75T)
i|ap — | e - 030 -
i hetw0n  —  [mea-desd — | (ooen
® | tpam — 190 - 2067
-t i [os-sez|  —  |ze-26TR — | 1a0emy
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of the Vpwel Resonances of Amencan
J. Crandall,

B

and the author's voice. Bylmng ynanical
Study of the YVeowel Soands,” Part 2, Bl Systems Teck Journ,
Japuary, 1ge7, g To6.

“ Ty

ar;

voioas

Tamx [
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APFENDIX VIII
POLYNESIAN LANGUAGE!
By De J. Ear

The dng extay o the Pol, i wran written
by Dr. J. Ras, of Hana, Maul, author of Politwal Pri
etc, and addressed to His Excelerncy R. C. Wyllie, by wi
igai FPownenan,

permissicn we npw prblish it —Ed,

Ha¥a, Math, Marck, 1862,

To Hir Exceliency R, C. Wyllie, Fsq , etc., ete.
My Dnnsm.-lwul: give you a very brief sketch of
what T have been dnmg sbout the Hawailan, or, rather, the
wm its coonectons with :Iangnay'

| ¥nesan.
gencral, and with Aam—Eu;?um hnﬁnagu

[or this is two-f: Fust I know the su'hject.

of interest

with our Jnsular Kingdom i of itseld

EEs

B
384
a%%
¢

g
:3
E
i
it
4
5

g

1 A boond af The Pivetiriam, comtdimng ¥hin aeasy, W o tha Brituh
m-uﬁ“g’wmnlm i
ack



POLYNESIAN LANGUAGE Irg

lbonlddeathwmeothumimhm‘g:wtahme.whut
wiite $0 you mey serve as a record of thinyreaﬂydone
bymemthmmlttu Without further preface I

commenee,
Thwrw arw twn to each other, and
luvmg h]ﬂltlml! butwﬁl?]iiupabled
these ix, from whence did the Pel)

ﬂn‘t TRy
cuime, sod et what of the world's history did they take
thaoe ?_ Tha second, what iz the nature

Nations. Her vast dimensions, generally yet
varied, climzate, and the original of her sof, even
but partislly exhansted, fark her ont as such; all ed
history assigns her this hooour ; imquiries

it. How many dishnct civﬂmtim:mayhlw?tﬁsm Ere,
hﬂwmnny may have m]m' partially of wholly dmnmaf-ed

over, il nearly, or pechaps al
I‘:ndltzahons we koow not, nuxatprwmtatlmt‘hawﬂle
means cf knowing There is every reason however to balisve,
that they have been mrmerons, Everywhere we see traces of
varions races. Many questions hers acise, I will only notice
two. First. What bas given rise to the various races, and
has successively enabled eos to dominate over the other?
I answer, o main cause has been the progress of invention.
We, for the d ¥ of the day, may
g:ltsmdmbeasmmmngpeopk. \:";havebsmsnmronly

& cen ] t s ty it given, iz it giving,
nndw’ﬂll‘iugwyeus.mdh;?m mmeh (if other e ands(.ﬂ.fwmgmm

taces rise greatly above the criginel Negro both bodily
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mentally. There are mhany farty golng to prowe that this
mal‘:mse wled]azge{ym&m in founding zew
races, and e.nl'b}m;n&eeﬂ to mobdue and extinguish others.
This successico of race to race seems to have been one of
the main cyuses of the progress of manknd—the supedor
always the inferor, and either absorbing or
exterminating it. t[themp-.nm}hasﬂmugmon,bym
wn proper fome, gatlermg new powers 4s it advanced, until
minma]disnaeattackhglt 1 became either statwnary
ar matrograded, and was in turn subjogated, and sank nnder
the advance of 2ome people having more of the elements of
vigoroos social life within them,t
It tnay be thought that Asta itself is opposed to this theory,
m the mam, with the excephon of Chma, goly as it
ernﬂmdmmpeeﬂsmpwﬂu]md
but now le, wrthemt the energy
tnadvaneeasinglutep. Inreahty:tlsltnhlglyenmp]ahw
of 1ts correcinesy, Lock at the facts : Geographacally as we
hnkonthema,]:umpems.andm]lyls.butnpmt,and
a ymall part, of Asia—a Ltte northern neok, outshotten from
that great continent. Somethmeoricnrthumdyears
gince, oor avcestors Celts and Germans, pressed probably by
the redundant population of their natve Amabic ssats, begun

l“hmmﬂmmn&ndm"m% b carrand

further than Od Heoer thougit of.  Matars scator thessods pllun,

and of plant or anctal, has a sroggls Sor

i i b B rtioularly st the peos e by iAot
3 v

tharr harden mmm'm -m“ﬂnuin!
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over all its more invitng parts, ower Central Asia among

-

3E
3

in Southern Asia by the domestication of cattls. When
to multiply and be eollacted 1 herds, men would
with them into the nch nocthern pastures, the abode

separate tribes, otherwise thers stnfe between the
berdsmen, to avetd which, as in the cage of Abraham and Lot,
oot wotld Bay to the other* ™ Is net the whole land before

¥
us? If theo wiit ge to the right, I will go to the lefr; and of
thou prefer the left, I will go to the nght. Bu\mthewmse

nations—nations batiling with each —ﬁnrhetd.smmam
natmrelly, we may say , the fercest of warmnom.,
Ages o sort of life woold beget a Dumeroms, 3
and warlike race in the north, ooly to be mmted
umder some gble apd ambitious chuef, {0 pour down o the
South, and stamp it with a new i I thenk there iz
evidence of such & revolution, or ps of a series of such
revelutions having Bad place there.
The other question {5 this: When ope o eaos K
uished and by another, er by its arts, where wre
we to expect to find traces of remnants of it ¢ 1 anywer, the
new force atways strilies at the rich cantral eart
of the Fmpire. The fragmi often remain



foreign force over the Teutoms and Goths, in the ricker
parts of Northern Europs, Where do the learned, nowadays
go for the idiom us it was probahly spoken in the time of
Chrlst 7 umm’oe,euldludg:unl 5

If, then, as there is reagon to beles, these Islande were
peopled by a race once dominating over a small, or great part
of Axa, all analogy wonkd lead us to conclude, that, while
that race muost there have been overrnn, and its crigioal
characterigticy crushed out by foreign forces and arts, they
remained fn these Iulands vary moch in thelr primeval form.

They must, it is true, have some modifications,
wither greater or less. Were these for the better oc the
worse 7

When Cook and his companions gave to the world their

atromi of the conditum of this pew people, the conclusion
to which pen came was, not that they ware savages, not that
they were barbarzns, but that they had a civilization, thongh
that civilimtion was Tude.

Guirot defines civilieation as advance. That camnot be
accepted 25 @ just defimtion, but we may with trath affiem
that eivilization, ing the practice of varews arts, and

we
growing fer thowsands of years If §t does ot grow, it is
hacacse there is disease in the or ;
at last errtath, S0 jt 5 with maen in socisty. He either
wdvances or zecedes.

ve

traditiops, that, i the ancient times, the catives of these
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Hawnailan Islands frequently sailsd to all the kindred

‘When Captain Cook they had no cances ftied for sach
i the arts bad been in n d ing state, we mu;

with t , that guch as were found existing bere,

had ceme to Tslands with the eriginal settlars,
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Fox the sake of ty.lom:ttonoumthemtufﬂn
irruption of & black race from the West, and the sapport it
gives my suppinitions.

Ipmpoundedﬂmhypmhem,nolanﬁ(ltsdihmngamtm
great consaquence. Withoot somettung of more certgin
Impert, it were only o of eiries speculations, or pechaps of
But my mic the

3.

and young. The‘pmme which these bear to it ic not
#0 eagly traced, but it is that of fihation ; they are not cognate.
The Polynesizn is paress, Ppater, avos, frosves,

w,ﬁwuwiﬂﬂw.umntthmdimwmuwhich
, and which are altogether so contrary to pravious
comceptions, that they are apt to be thrown eside without
looking at, iz bearing on very face the impres of
tidirnlens paradoxes. Had & reoe been found in Central Asia

. But ta seek for a snlubon of the great
in these, theuﬂemnﬂpnrho(thzwth.mmattheﬁm
glance cu it, to be an absurdity. The question is removed from.
ﬂ:emkofawudpamduu,dltmbemthatﬂmthu
apart from the of | there are
grounds

1o conclude that these people are the rempants of a
race inhabiting, in aneent days, soine sentral peint in Asia,
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and subsequently blotted out from the light of day, by the
irruptions of mere warlike fribes.

The second discovery which I balieve I have mads, and
with whuch the former is conmected, I!,thatr.hestndyolthe
Polynesian langnage gives ug the kay to the formation
of langoage itself, and to its whele

I commence with thiz latter, Imuﬂyglwywtheheads.
mostly mere titles of what would separate chapters.

(ljlhnlsanumtahvemmll. all his arts have had

m thls propensity,
Languagehul&mpnmtheumem

’3} Wa do not now make absolutely new words, but when
vre would express thoughts and feelngs too desp for ntterance
by the common diction, we have recourse to poetry  The
privciples, therefore, guiding the creation of poesy, must bave
an anaiogy to these which gwded the originel inventors of
lm,g\ngemcreatmgmmesfurthmgs. These depend 1n part

[#1) Butwhamubethepdnmpkaonwhmchpuetryubumd
1t 18 ek a knowledge of them that makes  poet. No one can
b&wmmpm astoheh:nntnbeanetm;:urmmem

dehght ol -3 ve hodied forth hip thomghts in
such form that thI:.rﬂ!ull depth may be fathomed by cther
mindy, Nesther he, nor the men who Listen to lum, thnk of,
o care for, the mechanion by which the fsat has been accom-
phsbed He and they feel that it hes been done, and that is all.
Heree the notin of postic spretion, To analyse poetry
wtaclf aa an art, and endeavour to traee its principles, i a later
busmess, Homrmd&phmlumebﬁmhnstoﬂe.

(5) Itia it dtrde that, 28 m postry,
snmththeﬂmhmmutspwdlatemh te inventica,
they only felt that thromgh mexng of the Jreath and the crgans
callrd into acticn they had given utterance te something, that
to themselves, and consequently to others, would serve to
bring before the mind the abjsct or event which it was wishad
to note. Nefther the mventor, nor they who profted by the
inveation would at all attend to the mechamnsm by thus

[6) It is ble, b , also to Jjode that, as in
poﬂrymmtheﬁﬂsmdsmmmwemhw objects
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there reall of the thi

thg,v?::’n ymgu:gwwuhwbym:hgy things

mtﬁmeﬁuuwuldhekmthe uu:uhbed
articulated, ‘l"hatnhunydﬁm o
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which give 2 sound. Of the orgwus of speech, the larynx i

to uncultured men. They woold know ooly what they
fait, that irtnind as 2 gtream brom the mogth, when
they utiered a sound. the more

iously
many things. It may be Broad and shallvw, or and
nlrrgw it may fow uwlynrmi.iﬂy.itmnybemag:?:)pus
nlxiﬂlythmughamntmn:bedopsnmg.orina]etupdeW:
ar sideways, or atraight forward, ete.  The ligm, the tengue, the
whole mouth, azsume different forms in the utierance of
dafferent gylakles, and all thesa forms may have resemblances
o cbjects and actiops external. It 1 to be observed, however,
mh}-:“ o ﬁnrceun;rm ﬁ:;‘;]vemen‘l_m ooty
ca or representiog y 8
%mwmequeﬂm frllow :—
Farst. That the pnmmtive signifieant pounds were all
Smn&.ah:m these pomnitive, artienlats, and sigmfican
it ari. ta, t
sonndsmlye:pmedfnm Im.lndmommmt o thess,
other sigmfications were quently
Third, That the nearer we coma to ori language the

the mast § 1 exprecil

mark have a style of their pwn. If the community be
andthmbemnywbohawmld:llmu&g!thﬁ:ﬂudy.lt
only guch imervatiomk s have real tnent that become per-
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be withoat doubt would have much altered the language.
Anit 15, though be has his imitators, it it littls probable that he
will have a over the dictiam.
Hmu.whm!wntmxuunhomﬂthewmumtybebmbm
up mic small mbes, t.belangmgeverynmdiychmgs.lnrl
ﬂorrthum hngﬁguummmﬁwal mtmm Henee
Hions a o

themtm.herdhnsmmthenmﬂhuntmgtn‘bu

of Indians in North and South America, which yet are all
endmﬂyoﬁawmmm,fm&mrwmuplmmmmhﬂ]
the ¥, the more

mnﬁncdthera.ngenr[ , conssquently the smaller the
nmsary,mdtheialhngmtoabeymceuﬁmmy
woeds.

[z} When we have to compars two languages in which
dmdar-mdsmthmh:mmwcw,ltmybeaquesum
which s the parent and which the Thus, i the
trmes {0 come are o be hie the times that have gons by, a
penod in the world's history posubly arrive, when the

guvebemso cbscured by

remun of the Enghshhngmgumspokenby
contemporansous pecpls, or whethsr by races exmbing at
dufferent ;, andd if the latter, whu:hwuamemdemlolhe
other # nuhon,wmnttoanse.nughtbethus

See if there be any words common te both whch
are undinthcone.nndnotmintheolher ‘The one in
which exist a3 compounds is the The
reason ia plain. existed 1o 3t, out of which to form
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i dnAorict (. Tt mamaeptabi, that 1 1 7. vy yllbis
inan . Ttis is to say,
hulmnwwnpuugnﬁmudm“mmtbezw
werds. It:avu?mtymu.nnmdltumatothlngatn
which force, form, and cannot be
charactenstics. Thuainodmsthmmlmtﬁveorm
mames. Black and blose, anddlrkg:unmnotdu‘tmgmﬂmd
norlmghtydluwamlwh:te por brewn and red, etc.

from of sense, for the sligh
oﬂintmhnmad.\amhrdutachedbythxspmple s.lldtbeyhavea
vu'ykeenand{_mpumphenodwhatlsm]ledthchmm
of colears. Intl way those affections of the mind w!
bave oo relation to external objects, and which do not mumfegt
th&mﬂlvuhyextemalsmhweavuymntymmmdam
Thus for love, friendship, gratitude, b lence, esteam, atr.,,
theyhanbutonetem.m ‘Those affections of the mund,
«m the contriry, which bave relation o etarnal objects or
which exhibit outward fokens, are pretty folly represented ;
thnstangen—hterany.swdledaut aswzsay.swollenby
mg! e, (g}h‘;l;ymnywwdsmd:mwn\pwndin




3% POLYNESIAN LANGUAGE

after manner of the and of most
pations, and net affer that of Eogland., These,
wii form five stparate

wan]dhealmgmm“ml u.ﬂm
dialect of the A Sel.im" . the matter &5
mtqmlesodnmle some of the vowels have more than ane
sound, and the nriahonmtemnkdmtmﬂmnmphm
Thu= 4 in the first syllable of Hasa, this place, und an that of
hang to work, has different srunds ; in the former, Aa

In the first , then, theH:wnmnauﬂmmveashgh’t
miffing or _ioﬂll-ll' of vowels, which is
in effect a nascent Thasin ing the lstter s,

an r seems often to accompany it That this is so appears by
the fack that forelgners hear this faint r sound, and in conse-
uence in thewr Srst attempts wf promuncuton give if foll
?uru Thmdwt:ﬂwﬂlhmmnwhohammkedug;hm
Ematiering tongue, prononncing aikane, as were
written lugh carney ; lnd.md.eed Ihﬂ.vem:tmwitben
Innghtgmmnyuﬂsu T
thnmthemmuuﬂa.ngnage,ﬂmgnmtmnmuwuld
hewmemmm:hd.mdpﬂssmtowmtmhngum. Thua,
to my & o0, ka denotes a foreible action
ptmuda:kaadeﬁmbepnmt Add to this another 4, wiach
marks continued action, and you have o forcihle and centimeed
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mavem stoue or a tree on rolling
down & hill, i said ta *' kna ", %6 @ hese when he rolls oo hes
tack, s0 & man when rolling from his ing place,

We write it “car™; and yet, themgh they have come down
to us by a very leng detour, were a to these

say a Hungarian—to bear first coe of us pronounce the two
words “a car ™, and then a Hawailan ™ he kng ", be would
probably discern no dufference, but that the latter wers uttered

it iy, That 19 ta sy, the lesy seldom, and less completely, 15 the
carrent of the voice broken, The Hawanan pours eut a
stream of sonnd, in which to the unpractical ear, vowels and
exmananty seem bleaded together, Hence the strange mistakes
theﬂmtm:smaﬂe,mhngthempmpﬂmeinhﬂi
w dozem di t manmers.

From a ddaration of thix we may draw
the conclusgion that the different dialects of the Polynesian
language are not really so far apart as they seem from printed
books, bacause in wniting, some have pot dewn very hghtly
proncanced consonants as if distincily uttered, and some bave
chosen one letter, otheny annther, to represent soonds neatly or
auﬂemméeaddmm&alﬁthmaemﬂyuﬁwl{ﬁng

P ars points,
the vowels the eamly interchangeabls, wheress the cootrary
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isthecasewiththaPolpednn nndymhaveammewtha
of their

ew ob 3 by tha - hendvn, and the
bt hnblymlyamusmymmmatm have authorita-
mvlz,lygn talsely, the different dinlects of
Polyneshnmhavr.hulhltleaﬁm houd‘.lother A
Ewnpea:\ swngmonemtm “koki* and io

there subshitute others, you will find that thers are many
passages quite intelimble to him.

In the mme way, as there are many words in the Polynesan
wihuch requre only & very slight twn m the pronunoation to
‘become Sangent, Greek, Latin, ek, 1 think t 1 a conchamon

autherized by to the above, and by the practce of
philologists 1 , to affirm that they are erther cognate or
that coe bas trem the other.

To hawe recourse again to the syllable “ e . 1 Lave mid
that it denctes 2 formible action proceeding from a defimte
mnt,anpehhmuhthasmuthth:imo{what:stmedm

b acton,
amtdﬁgtuthenﬂmoﬁtbuacum either mtenmiymg 1t or
ity force, Thus ™ ka ka " denotes any guck
ding from a defiate point, sy frum
tbulumd asformslmmexung\uahhgaﬁnmgxm_by

spnrltul{ anoompam uakala ” with the Latm calcar ar
kallar, which 1= aleo a conk's apur, and you perceive it reqmures
the pronuneal

E _

with which I am
There are then some forty or fifty possible ryllables in the
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Hawafian . Isit to concsive that these we
ﬂultwmmﬂammmeMmm
nature of the things which , of ih combinaton, they
mbodmotet:mlmkmi m\&ergthmgasnmto me,
st SOIE CRISE, therefore everything, even
thembmethnbhws,hasammwuldwmlyﬁnd
it ot. Take, for instance, a parcel of these syllables, say
ma, mi, no, ke, ki. Why ehould the one be tised instead of the
cther ¢ 'What i there m * no ", why skould it be employed m
any other wind rather thas “ ma ™ ¢ Or, Ist us take 2 colles-
tion of werds in which any syllable, =ay " mi* occurs, and see
if we can discover anything 1 them which makes 1t a appry-

dualect, to assemble ; * umika,” to wrinkle ; * ummmi," the
beard; “mimule,” a whilpaol; * omm:u" to wither ;

tnhldsﬁnmappruchmgmm TD
the limba: ™ mi r
with curcaty; * minamina,” to 'pu.y ‘

the white bilows of the sea, T.D.; * uminmibabehabe,” &1
undavnted warriom, TD,

Now in reading over this list it is impossible to doubt, that
there nmst be some cause for the syllable * mi ™" enterng inte
all these words, It i impogsihls to concelve that It 15 mere
accudent which has brought it there, It must, so to w27, have
sameinhﬁemfwudltimwhmhmdm:tappmpnm,
and would render other syllables legs appropnats for the place.
Yet utter it ax often as T will, and Evelt inflecton T ean,

mﬂlmgmrtimmsamd. any enftablenesa
|thufm themmngofanyomodtheﬂ'tmssor
actions we know these several words represent. Forther-

mmthemﬂuangmldmnmnldaﬁnﬂty&o:;the
thag

syllabl;"mi"ﬁnrﬁlhngﬂmphmﬂhnld:mwmdthm
wmdsmaywnmtm,ltmut'beasumathmgadapt‘m&ltm
them all ; aznd yet the several things and achons represented
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bythewmluhnwwmmdunwuﬂdmmhmemﬂung
What, for :, can have lms apparent
mammhkwfém Shecrye o Ay o wint
T, -3
ywhketoﬁnlt wopmloyatﬁ.:‘?ud salve. I repeat
the main polots in It —
(I{hwwmmﬂw"WMuimmﬁl;lmmam
©T actizn was iona
mﬂmm mwammmmm
acd L was in its infancy.
(z}Thnmoemmemadufasacm,ﬂmmgfmm
themuu\‘.handcapableofbﬂngbodmd by the sensible
organe of speech inie this op that fomm
{3}The.uurgmthmelmbemgmteﬂaimﬂﬂmdmm
w\mdsu:?;hwhn nnnlog:hw thuamndl?;t?hrla "
t have as way, of
th;{.tnmimalthmpuldachm ¥
ow

ynum].{mﬂ:is htien. S your L
iz wyllabi muguandsmty, that you hear some-
one utter the ble *, and, never bavmg beard this

mmndbejom muyouendeamtogweultumm
it yourself. Wemyupamtetbetwldﬁenmdmdﬁtbm
wpart: § that is the Englith ¢ (us fn " bes*] takes for i

the pening of the manth of any of the
vowels. The stream of the woice is therefore confined. To
give the medification ie this stream implied by the Jetter m,
the Lips are first compresued through their whole extent, wnd
then slightly opened throogh that extent, to allow the { to
esxcape. You have thos a broad, but thin stream fowing through
awldewﬁuwhnusdalppuwch T.hﬁ!ll,thmuﬁom,
nothing i in 1t t the effort to
pmmmﬂlewmqu\mtmmgmbewdthn

Ituhkdythattbemtunlemﬂhmwu]dhemmthe
first things to which men would grve names. I shall, therefore,
take the Polywetion word used to express the verding of nrios
as the frst example. Supposs then, that in the mdimentary
state of things we are conndering, someoce, imagining he has
fonnd a proper term fur the act, wﬂothgamumo!mothf.r
to it utbmngatthcmﬂmntbetwnsyﬂablu"mw Y

that t.lnsotbe: di wd
in reproducing, the scmnd, Would not the two
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actions, the wna which be was performicg by means of the

organs of apesch, the othar at which he was have a
resem’ te each other? Wounld they, in effect,
have any essentml that in the eus there was an

gsmpuutmeatnthemufmmmg? Thatﬂleuttumg:t
wme

other, to him, and
whnhhewddnmthmknimugwt,mththetbﬂng was,
in shert, a fitti namehrlt.nsmmg again hearing it, ta
recall the act t memory ¢ Is not this suppmllwn much

rengr_hennd the fact that this doubls syllable has in
truth, become the name for the thimg in question over "iglands”,
scattered for many thousands of miles over this ocean; that

," and that we shall 1n vain search for any other
sylial Egtheutteuneeorlwhwhmudmmthe Iamo\re—
ment having any, or egqual, analogy to the thng
to the other words. Inthmlshaﬂs:l:gyum:tontme
analogy. They are mostly
these I will translate, not with cribenl accuracy, but shertly,
by the English ward cocnng near the idea
hm:Femn“miD dmwhchr;;mybermdusdm Tha lips

are reprexente two meeting, and,
ﬂnvnghthemthesthr{nmﬂmm Xomr:cntgmugﬁreme-
tlu:im'l d by rocks, for
which the word ™ o " stands.

{2} * Amio “"—1z lpp]iedtudmot:lcwmt of air pasting
threngh n door, or between rocks, with force  The force i=
mdamtedbytheunfmﬂmd,mdthewhnlewrdmybe
{ranslated—a

(3} ** Aminmio "—Subject tc sodden pwsfs of passion—
Tahitan

Q"Aminmin“‘—lﬂ'ml the same in M.Z dialect. These
two may be from ami “a ”:mthumtheymy'be
trenslated easily—moved hither and thither. and
its cognates I have oot pot down.

{3 ~ Mila"—To sg:“dlnuluﬂntheﬁmtahethe
place of lipa, and the thet i the slender curremt. ™ Le ™
is feor Iong, If I might coin n word, cnz might say it ™ roees ™
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Jong—it i spun out long, ‘l‘hﬁmymawhiﬂingm

o} " Uml “._Infanticide. This was gencrally done by
COMpPresang wmdplpe with the fingers.
fxr) " Umiomi “—the beard, The Polneslane plucked it
Tees sl repross ‘“‘m‘“"‘ e e g e
it "mu*, viz the com ;
m“mmw them., From ths daly Ilclr..
pluck, phchng the plucked, the beard, doul

{z2) "Umll"—-’l‘o plnch to siretch cut the 2rm and
‘press the thumb and fingers forcibly together. The & deootes
foredbl:

the
[#3 "I;miloml Tnchlﬁethehrnhs,lpmngofthe
thom amlﬁnsu!hug!thuhemandth "Io-da ™

(14} " Romyicymi (thannuwmd.mhthenhmanrm
t.'hgplmutl}—Tnhldenddenly Thus is done by placing the
things fo mealedhmandtbmﬂ.&lo}undﬁﬂumm

[16) * Umild “—To wrinkls : pinch.
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{t7) “ Omim: “—Withered ; ar leaves cotrugated into
wrnkles

(18] " Emi "—To leasan. Here the "me " i5 to squeere,
and the e out  Now to squeeze oot mphesalsunmgn{ the

thimg squeczed s

(15] Emem "~ To assemble We speak of en asmsembled
multrtode a3 a press  Thus, m the New Testament ' be could
not come to hum for the press ™. Now, emi=m may here be
translated a pressing together from all quarters, which 1s &
suﬁg;rlneﬂy just concepticn of the idea ampled i the word
asee

f2e) ' Ummyrzhahehahe “—The white billows of the sea
In & storm when the waves of the sea are large, we see here
and there theiwr crests or projecting hps clevatng themeelves
gn lngh  Sometimes this movement goes 30 far that some of
these overshoot themselves, go beyond the perpendrenlar, break,
and fall down on the body of the hillow, taking what we call
2 breaker. The u the projecting of the lips or crest , the "mu *'
the cioting down of 1t upen the body of the wave ' Hohehahe!
may, I thunk, be shorlly translated tumultuous  Thus we should
have the phrase—" The waves tossed wto breskers over the
tumultuats sea ™

tz1) "~ Ul hahshahe " An und A warnor. We
speak of the press of the battle—mn  The w pushing broadly,
that 15 beldly, furward. Thus we have ™ pushing boldly
forward through the tomultuous prees of the battle ™

Matter and mavement beng alt that the orgens of the vace
can be moulded to represent, it may be smid to have been
umposeible for the Felynesian race te form words to express
those emotions which gwemextemalmgns All those emotions,

hewever, which grve wns af ther by
visble signs, however shght, have a plaoe in the language,
The #ye, a3 cf its under the anfl of

shame, rage, st , Tas furmsied names to several of these We
must seek elsewhere, however, for the three followmg —
{22} " 1h1"—chent Ti you hrar one Kanaka ask another
what he ghould do concerning hus wife, who has been guilty of
a grave tault, the question wil! probebly be put Uz mahn
anes vl " * Has she repented 7 Now what s the thing
in the mhe P 1t xe this - she has fallen down before
her husband, moaning cut the ™ uwe [ ™ her visage contracted
inte wnnkles, down whuch, xf she can force them emt the tears
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Tall, nsmmmmmmmﬁmmﬂw
of tears. This iz the foll * mihi *, but the term in used more

l:qu?ﬂm{asnslmple acknowledgment that wrong has
taa} * Minamina "—to pity, Strong pity of compassion,
such for instance, ax feit when at a ghastly wound

in

in plates of the Thus is, I think, & probatle
derivation of the term the emotion 1o its stronger
Itunsed. . grnerally for much more trivial matters

mseo!tngpnm,nndmaylhmhcneaﬂyeqﬂiwlmtm
giving cut 4 thiog in mere pinches, wr. It iz oppesed to
"mlnnmlnn",thembemgam\'uandlm that the mé
iz by the act of the person spoken

*! Millrpdlj wariosity, or to regard with el
Oh:é“l']vehnwamﬂv-:amﬁgs:rmethingcm{:lm mdrm

that we have found a reason why ma
more appropriate than any other syllable would be in the place
it pecupies  That we have also dixoversd a rcertam bemd
mnnectmg\‘.hmsavunlmmo{thmgsszemlysoalmgnhﬂ
unhke, tha same mi i or both,
mwmswwmaﬂthﬂemml md'ﬂ.mghwhmhmhhum
I could easity more than quadruple the list, giving you after
the samn fashion, & troe, or at least 3 probable explanation of
the sources of the forces which the same ayllable s has in
all the terms.
Imnldinadnnlummtllaupmbymaﬂthe
bles of which the Pol H dissnct-
mse&ch.md:homnghw1mﬁumdepmdsm configura-
tien of the oogans at the mement of prmmdngit,andthn
ﬁmmhwndutnmmmmmmm
the language, and to guide us to a point of vew the

:
é
it
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sources of iy very considetable powers end beantiss are
disclosed to ms. Thltmwemihu:!umﬂhedmtha
sfficient cause for the otherwise § I
that words identical, or nearly identical in form, are used as
the names of things seamly nitecly different m pature. In apy
su:hltmptstnduphymwhdzmmhmsm,mdcnbtom
thoroughly wersed in ity use, and better acquamied with
thetedlngxhabﬂsmdcnmdthumthmlm,m

can be supposed to be, would detect many inaccuracies, but

he nr;anl»o I am convingsd, ses under them a solid sub-

stratum

Yem are prol mt-'l.medboaskm:ileanthusdsdpher
the\mnﬂs the dialects, Mo, Abent two-thirds or

t.hre&iouﬂ.hs thmmtheHawnmnBlbleandom-thudin

the
do
that ey be{omm ;:ntmwfl mttma].s
, TAn! w ma
for nlh{ramhiﬁumwrklthmmdlhtedm at ] may
vall the history of civilzation, I bad come to the conclumcn
that the Folynesan race wert a remnant of some vecy ancient
Asiatic civilzabion. Arived bere, therefore, I had 2 great
mwmmwmnmmmmw‘otmr
te de for
acquumg any language, for, thmlgh 1 bave attumed some
Iunwledge of several, 1t has been at the expensa of three-fold
the labotr most other men require and then I bad arrived
at an age when the sounds of new languages stoke dully on the
ear. By plunging directly to the mudst of Kanakanwmm, the
foed of mangasmdamwhmhlbmemmsedimd
gredually a passage who that crgan; bmt yet, when
mpidlywbyasmnfer . T often mixs great , or all
sud, I am thos far from that mastery of wnsuewlnr.hl
nnghthaveacqmwﬂhndlcmmhmatanwhar of my
ltife. With books it is diferent. Wz have the Bible, on the
whole, in so far s I am capable of judging, well translated.
Bntthen thmmmy}hwmanmdanmthm and such
ax are, not readily This
nndwehnvenngu:done. Aboutthmuyumsimelgotﬁum
Judge Andrews a pretty copisws manuscript of Kemokan's,
but presently afterwards, on coming here hunself, be told me it
was of little value, baving beet wntten when he was yvery young,
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and advised me to see and get coe which he had made after-
wards, Abﬂuttbemnatlmﬂlsawmhmnffappmpmmn
to eid Judge A mn v, and con-
cluding

that of others 1 have Bibles, New Testaments and Prayer
Books, in several of them, and two dichionaries, one a New
Zealand, and the other a Taluhan, I am scrry to say they bave
grava deiects. It would seem as of the wnters had not
well kmown the languages into wiuch they were
transtatmg. I canuot otberwwse accoumt for the wery great
noamber af . Latin, Greek, and Hebrew words which are
introduced. us you bave tavane, governor; tavam,
sarvant; anatole (Greek), east; orebi (Hebrew), a fly, palele
{Greek), a wnr.u'bnn o5l [He‘bu:ewj 2 moth, =tc. It &
imposmble that such thmgs as these heve oo oames n
Tahutr
The most scanty languages have some word to denote the
most of then  The venest savage has always a name lor the
sun, and for the qoarter 1n which he nses.  In the Talutian
dictiopary there 13 a bst of 450 foreign words, and these are not
all There are, T am cartamn, a great many fore wntrodoced
mto the Bible, and which are not to be found 1o the dicticnary.
For a9 there 19 at least a third of the apparently natrve words
used 1n the Bible net be te found m the dictionary, we may
conclude that thes 18 also the case as to the foregm  Indeed,
I am certain of the fact, thuughtuwtntuteutth:sﬁomgn
invasion goet I am unable to tay Now this 18 very pusshing
to the etymologst, Take any werd, say orama, 1t has 2
Taluban look aboot 1t, and even 2 good Greek acholar myght not
think of it4 bang Greek, for it 18 of rare occmrence i that
. Ahout the same may be said of the New Zealand
Bible and dictionary. Ozme 1 tempted to ﬂunk that the trams-
lators knew but onperfectly the language, and when thefr
memory failed them, turned over ther Hebraw, Greek, and
Latm dictionaries 1l they found a word easmily promounced
by natives, and so clapped that down. What makes the matter
worse for ma i3 that Hebrew seems to have besn the great
regouTce, postibly because, as I have been told by thoss I

§
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have met with here having some knowlzdge of that language,
there are ztnkmg anal‘:g! between ud::d the Polynenan.
New I Imow nothmg of Hebrew, All this renders these books
of far less value to me, than they otherwise weuld be, for it
ﬂ‘{unh‘wrdsasb?n.go?md with the Hawanan dialest,

y Poly , that I dare venture to oge.
(Isgue of 11th Ceiober, 1862 )

1 have, however, been ennbled to make g sufficent study of
roany defferent dulects, to arrive at the conclusion that thay
ull mogt cartainty took thelr nae from cme great mother tongues,
and that they have all more or kess degenerated from . Thus
you wall fingd words used 10 one dialect i seme secordlary and
accidental senas, vou find the pomary sense m ancther Now
it is plain that the word in its primary sense, must at one perod
have exiited 1 that dualeet In wiuech 1ts secondary sigrofication
pow alone remans 1 beang then a fact that the use of some
wards 1o thewr more extended semse has been lost m certam
islands, it seems to follow that others are Lkely to have
altogether died out, and that probably the majonty of words
found now 1 only one or two groups, have belonged to the
original language, which therefore must have besn far more
copous than any remauung dislect. 1 say oothing of what
may be termed corrupti the changed p jations, the
contractions, the couung of new words, or the more extended
and straned nge of others, though all these would natnrally
take place and have seeungly done so.  Viewed merely on the
wude of copousness, and Jodging from the prmted Lnngnuﬁic\.
I should say that, of the various dialscts, the Hawaian 15 the
mest copiots, and therefore most probably the nearest the
onginal. This no doubt may be partly cwing to the different
;Emtyo};:mof tmslutm;.ulaNevmhe]ess, ﬂlg lﬂz?f&:

ving the largest tion, ought to have
dlalen;tlustdegulmted.po

Thas great mother language must have been gn onginal one,
]tisunpo;mbletnmc:wehr‘;stghl::themphmoimyuthu
tongue, It structure forhs SUppOtIbOn

I”.beu ly & natmal It may be sud to be
natural, ame every sound, m every ward, 3
and denotes somethmg having & re:l connection wth the thing
or things 4 d. The p ton of each stparab
zixblemdumaﬂerhinwnﬁantiqn_ofthau_gml,md

particular configuration has positive analogles, direct
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or indirect, with the nctions ar ohjects indicated. There is thus
lrﬁlmmhmhetmﬁnmudthethhgaﬂgmﬁed.
Agein, it {a natural, bmuae,ﬂwemapeerhuanmvmﬂon
of man, it must h m biom frem the
mmplwt 8 0w, wik can eoncefve latgnags
existing mm state in two, ar three, or four
wyllables, and out of these growing by tha laws regulating the
pmglﬂa(ntheriﬂwnﬁminmmpeﬂ‘mfm‘ No change
wonld have been required in its original elements, The process
wenild have been one of simple, thongh very ekilful,
fagun.mthnnt aursetvas to the inf tion of
the phenomena us, by the establshed laws of the
mductive philosophy, we rast on a hteral fellvwing oat of
themmryolthelﬂnuuglmmﬁenem. then considered
in atself, a5 1t existed at coe time sorewhers m the great
Asiatic continent, it bas, I think, a better claum fhan any other
ofﬂmhlhlwtnbehelﬂulhemginnludmmllanguga
of the earth, before men attempted to construct the Tower of
Babel For
* The great first cause
Arnd this M‘smw the butbt{.lmlis s 1
most na uently most
mlmdmnemuﬁhbte}l?gmtphno{ﬂm mﬂmy
Such belng its lnnate claima o our attention, ancther
would seem to arise out of ity very structure and constitution.
Fo, it being 3 natural , maght te hawe given ot 2
tenacity of life saperior to that athers. Do, then, any traces
of {ta axiterion rervain 10 the great AsinHs-Enropean continent,
in some part of which it coce had its seat 7 This is a question
whmﬁzmmm&ehﬂwmt
g 1 it but poord; fitted for the f‘ui
m am i , Tor
m&yﬂt it I.ahnl{awsludmdm:lnqr:;ypmtty
hrg:?( But the original Roman tongue seems to have grown
oot coalescent speech of waricas races, and that ancient

retaining much of their form, can be e have
come down to us.  Yet in the Latin tongue, as we have it, there
are a very comsiderable vumber of words seemingly of Poly-
nesinn descent In Greek I am bot modsrately akilled ; that
is to say, I read Henoer snd the more easy prose writens with
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ing p ¥ are,
undoubted Pol oﬂgmnndhudlﬂnﬂdymeyilh&ve
ouly the Tliad by me) could considerably angment the number,
Of Sanserit T nwver had but 2 smattering, apd [ have not seen
a Sanscnit book for more than twenty years, yet rom my
racollertions, andﬁommmdmmtwwdspwbedupm
dictionarins, #tc., 1 can trece ont a Palynesian cngin, for
5O TIANY. thntl}nvenod.wbt had I the bocks by me, I might
make ont aloog st  Cuce Tlnew g little Gaehe or Cele. 0F
the very few words that remain to me, & comiderable portim
are identical with the Polyneslan, Of German I know next to
nothing, yet there ton there are many FPelynesan-looking reats.
Iamatoleﬂbk?mchnmbuttbwghmthltlangumlhue

is much that smacks of yet, as 1t is manty
eomponaded of Celtic, hhnﬁ?anmn ar I bave no French
dchionary with the mpy inns, I cannat put anything

chhtomnt
b af

thepmtot}l'penfsomeoftheﬂm&!?wuwmtmgm and that
therefore, to say the east, it is net imposuble it may bave
been that of all, for there is en a of conmnguinty
in them all that seems to mark their having bad a commwn
per=nt,

That you may wee | bave good grennds far so affirming, T
subjen & :I:sl of words expresnng ideas the mest keqnmtly

recurrmg in all and whieh, while they are Lkely
%o be mest permanent, alford also the surest proof of wentity of
epeech, Thenamecf & —tobarce, for instance —

of werds, as hewng maost general, mdaﬁwdmgthmmtha
!umtmtmﬁnrwutumveatmwdgmmlmthe
matter

{1) The sexes—man and woman.
(2] The:lemmh—ﬂm air, earth, and water.

Those affections of the mind which seem primurily
at Jeast fo beve regarded material objecty—as to see, to
knaw, etr,
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4 Wwd.lrehhngbospeechltwlf 1 put themn down in two
columns—the Polynesan to the Isft, the Inde-Eurepean on
the t.

As I'am not sure if you are familiar with the Greek characters,
I put down the comesponding letters m Englsh, but suppese
them to be read wath the broad spund. T use the letter & for the
asperate (1, but would remark that this seems too stroag for
it. Its exact force, like other gquestwos of the exact pro-
nmnciation of sxtinct languages, i g matter dificult ta decde,
but it scems to rae to have been generally much slighter than
that indicated by the letter A,

I take sorme Diberty with words, that is, in some cases I
assume 2 Lkeness to exist where perhaps that heness may not
be very apparent t¢ you But I go not half so far as mest
etymologists. The qust principle seems to be this  When we
see 2 yeries of words evidently passng {rom eme Janguage ainta
another, or into a set of kindred languages, we are warranted
m agugmng & midsr ongn to others, thoogh therr Tikeness
be not 8o apparent, provided there be ho other source for tham
known to us

Thus when we see that No 2 has pased inte genersl
E an h, we may be allowed to a bable,
o ony 5 probable. passsge o1 Mo - Ao hough bt
resemblance of * kel "' to * kane " be far from elose, yet ag
the ancient Germoans and Greeks were seemungly of one
parent atock, we have 2 nght to expect that the words 10 both

of wigor, would show tokens of
aﬂimty or that 1f they were difierent words, that we should
be abie to trace thewr ongin into some other language, or mta
same two or more of the words of these respactive tonguea
compaunded mto one  But “aner " 1n Greek and ' hark 't
m German are both esteemed prmutives, nor cen we find any
father for erther baot  kane ", which they both more resemble
than they do tach other. I may dlustraie this by the analogy
of the featores of the face.

¥ cynong in genealogies, you may have observed, i 2 Jong
gallery of family poetures, that often lwothers, first eousuns,
second cousing, ete., struck you at firt as having little er
no resemblance fo ead; nther, but, on Jooking at father and
motbur grandfather and grandmuother, or perhaps much farther

weld be able to ttace a cartain cast of eountenance,
or some particular feature, appearing new distinetly,




POLYNESIAN LANGUAGE 345

and now but just ible, but stadl the
whole, andmarhngl ngnmmm;u“:sm?ru;hm
bave heard the jate Dr. Gregory, of Edinburgh, i lus lectures

expatiatmg on thyy subject  He wag acptistamed to do so.
So Jt 18 with langnages, and the proafs of ther relationship by
thar Jikepess to 5 common parent,

Crass T—MaLE AnD FEMALE

Man o5 a Make
Ne. 1—4A,
Kane, the male Aner (Greek)
Karf (German}, a man, we

In Greek, "aner ™ plural "aneres "', 18 o man by excellence,
as in the often repeated phrase m Homer, * Oh my friends, ba
#een '~ ateres ' In Gertman ‘" karl ™ seems to have marked
a man by excellence--thus, * Karl magnus,” the great
karl, Churlemegne  In broad Scotch there 18 much old Saxon
and Damsh or Gothic  Carl = not only an old man, but also
# male, 28 “carl cat”', and mawnly encrgy, as when Bummg
tpeaks of resalution as the stalk of carl hemp o man.

We (Hawanan), Vis
F# (Tahtian), ¥+ (Latwn) force, strength.
Varr and wn sl (Tahatian), ¥or, 2 man
the front rank o battle, Fzr, the men
fws (New Zealand), the men
of a inbe

In my mterpretation, YW or i in the Pelynesi
language, 1n one of 1ts senses, denoies a strat, a dﬂcuﬂ;ﬁnag
consequently the force mecessary to overcome it Thos,

wi," searcity of food, famume  Thersfort “wi” ar " vi”
is nearly egm\'alem to the Labm ™ ws™, " vi™ amd * wiri
as also " vin alo‘ Tahitian {afe or axe Emllt} tg “wnn” [Latm}
the mer, ** Vir," in Latio being a man mn the sense of " aner”
and “karl ", henee ‘T irtus ", manliness, and our " virtoe ™,
No 2
Wabine (Hawaiizn), Fann (Sanscrit), woman.
Vahine (Tahitian), woman,  Femuna (Latin), female woman.

Vane
Fifing other dialects.
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From ** Favini * {Sanscrit), Latin etymologists derive, and

** ferminize *, Imaymllrkthatu mhme"unndwbhed]g
a wmpnund
l:baxu‘bemtmdlﬂlem ﬂwhltlhnwadvamedbeadmﬂ.ted
um.thumghmdwﬂdhahmwﬁdmthm
the pricrity of the Polynssian to the Sansent.

Craza II—-TEE Frements: Free, Aur, Eiwrz, WATER

No. 3—A.

K , & Pur, i |
wpwra (New Zealand), fire. ﬁm.m poros, phural
Mapwra (New Zealand), fire

Purz (Tabitizn), toblase as a  Pura (singular), a Bre, &
a fire, funaral fire:  hence
{Latin) a funeral fre, and
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.
La {Polynssian), Ls (Celticy,
N ¢ i Ab&. pog s (Greck), suz,

Ao (Poly.), sunnse or dawn  AB, abs, awps (Greek), dawn:
hence aurora, eic.

E.
1La ), fire § tin, , & torch, a lamp,
o s gy
Lama Flamma [.'Latm} fiaroe ;
Spanith Lisma
AIR
Ho. 4—h.
Ea {Poly.), breath Ear, asr (Celtic), air
Aar ), mar
Ayer [Arabec), air
A#r (Greek), nor.
Aer (Latm), am.

I think it douhtful of the Polynesian had any definite idea of
air when at rest. Kamakau, hewever, thus defines 2a-, " He
mekan! Jm mali=, oiz ka makani e haoo nei kakou, e poka
ans 1wahe, ¢ kome ana floks.” ' Wind at rest, which we
breathe, which ispues cuf from us and comes within us”

B.

Pudi (Pely.), the breath, Proyche [Greek), breath, life,
thesoui: hence many Greek
words and sumem%ngiixh
derived from  them, a8

¢ peychology, etc.

Puki (Poly), to blow, (Greek), to blow.

Paychorn
Akapudi [Poly.}, blow gentd ERka pryrhein or aka puychein
! ey (Gr%ek], tonlflow gently as
dfd Minerva

Ko, 3—A.
Aing [Poly.), the earthag fiy-  Afs, zavs, k). earth,
:l-nh(mgﬁd.ahun;;ond :ndg:‘;if'm}
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B.
Honua, the sarth as did

Chihon, : chthdwx,
the earth as extended.
C.

Kainga, aina, in New Zen-

land means a place ar a

t:meofeatmg,andhence

Nga in Romhmg: a place of  Nado (Greek), to mhahit.
abode, o place.

.

Massa (Hawaian), a moun- Mownd, mountain,
tain

Masnga (Mew Zzaland), a  Saxon moewnd.
monniam,

Mowa (Takatian), amountarn.  Latwn weons,
Moxns (Talntiao), 2 mount-
taln,

E

Pyt ana (Hawaiian), ascending.  Hen (Ceitic), A mountain I
dg not know how the Celts
write bew, but 10 the deep
md long pronuncation of

Scotch  Highlanders,
theyhngthemmhwe
nesar rescroblaoce to

mma.llbut t.heﬁn:]cp“
F.
Awaawa [Hawanan), valley,  Awn, 18, I think, valley i
Gaebc.

Avearz [Tahitian}, valley. Vaila (Gothic), valley, as i
f } paifas, I Nlrwnyudsh::g

Na. 6.
Wai (Hawaii ter. 4 Latin! fer.
ai (Hawafian) wa Vgua é ), )“waim‘.
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A. Water baving 10 congtant fovm, the organs canmot
assume a form having any analogy to it. In the Polynesian
lmguage:tsnamewuneumnnlyd:nvatwe It 15 generally
aren an a bady moving or flowmg. pmpertysemnmhave
formshed cme pame for i, In Polyneman, “wa ™ 1= a space,
or whai fills a space, as * wa-cnahale **, the space where trees
grover wild, wilderness - * wa-nanghg, '* the space that Jooks
both wa; thkeaslemmostpmtolthnmland whenee pou
ook ‘and south over the ovean ; * wra,” a space to which
action 18 an attribute, a canoe. The notion 15 analagons to
Byoon' s”Shewa]ksthewamhheathnxw‘hfe " So'1" being
here ke the Latm “1" m *"eo"—ta go—"wa 1" may be
m;lnslabed. the space, m' the bud};th‘;t Eues w“l;m—-— watet;l

ihterrogrbon 18 put, B aveent volce any
partly by some mmﬁuﬂng{meﬂt of the words  Should

Xﬂl’ﬁﬂﬂpﬂthnheed mto the door of 2 house, and ery out,
- hewuu]dbeunderstoodnobeaslmlsa
qoestion Inthel’olynamnxdnmﬂnsnut”anybod heee ™,
" but, any body goes,'” wa beng space, or what fills space,
ns matter ar body, and seetmng at the early stages of the

language to bave besn used as we use " bady *
for pergon  ** Wa," therefore, i eqmivalent o * any porson
goes ', the form being, however, ™ owar,” and thus, as it
seems to me, i1t js= that water and the interrogative promoun
bave, In Polyneman, the same form  Now, not having the
authonties b{ me, | cannot speak with oen‘.amty. but throogh
tany, and [ belitve through mest of the Inde-Eutopean

, the two words expressing who ? and walsr run with
a]lthglmkofbeingﬁm, second, or thivd coumns  Thus we
have mn Latin, ™ quis,” * quae,’”” and * qua "—who, or s,
and ' aqua "—wa, water Scotch, “"wha " and " whae
—owal—{" water " equal te ; in Danish, wie—owa ;
and Saxon, " waes—wal: etc ow whence shall we take
i common progenitor, for them, if not in the Polynesian ? 1
believe mo cther can be found.

B. Another word to express a flaid, and so to denote water,
was found in the comnection between rulk and the femals
breast ; and hence a st of correlative terms ranning throngh
varions languages.

U—-the Frojecting nrppl: of
the female breast ;
U—Milk; and henes



N.B.—1I find that this anal

than I thought it would be: I

LANGUAGE

Lida—Sanxcrit wet; Latin
udos—wet ; wvaa, cld verb
—T am wet, uvados, ete.

Uoneml.Imin e rains, it

therefore r.on.ﬁnumyse}!

to putting down the words with cely a few notes.

Coass IHL.—Worps RELATING To THE AFFECTIONS OF THE
Mrwn CONWECTED PRIMARILY WiTH EXTERNar DEJECTS.

A
Tke, he saw, or be knew.

B.

Manass, 1 think,

C.

Noe, Ip atn

Ida (Gr.), he saw, or he knew.
Vit {Lat.), besaw.

Mnap (Gr., chsolete form), I
think,

5 it Max, I thick.

ur 1 eredeayonr to s at a
distance,

Magomar (Gr.), T thank,
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Noomoo, the habit of reaching
far in

. Vse, P
dent. Ax n verh and
noun, the signification is
simmilar,

waoio,w:ithmtume.

D.
Hais, truth.

351
Neor [Gr), judgment, dis-
Gnoto .[Gi') participle
, Fwous,
the Latin sosco, the anc.h
connortrs, and
seem all to come !'rmn this
oo,

Parek noon (Gr.), without
sense,

Chomar
1o {Gr.), Thelieve it true.

Crass IV—Worne RELATING T0 SFEECH

A

Leo e rep, the smod of the
voice,

B.

i), a singls utterancs of sound
bythevulce.ashout as at
night, o heartng this shemt

ane might say, “ Oh, that

fse Kanaky A
his "0

C.

Omwnf olefe, a cootinuguy

or to speak con-
tomously.

.

Kels, I strain my voice that
the will of the chief may be
Imown—1I proclaim.

Rea (Gr.), uld form T speak,
changed afi ml{l m.
!speak.henoe "

Ox {Latin), genative, oris, the
mouth,

Oratie (Lat), o cpeech, ove, I
epeak contmmously, I en-
treat.

Kaia Kalars {0 Latin,
hence the ™ Kalendae ”,

ﬂut by the priests o
feast

Kaleo (Gr.), Iﬁﬂ Sanacrit
Kal, Swedish Kalla, Dmtch

lish Aarangue, Spanish
Ennsnd Fortuguese  aronge,
Celtic harsmcg,
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F.

Kam and kakawi ta make a  Latin cans, ceci, to make a
sharp sound, to play on a Joud nowe, to play o a
mnsal instrument, to gng musical mstrument hence

™ canto " to wog frequently

und our cant.

G.

Mz, a chaunted poem. Ts mele {Gr), yme, poetry.
eapecially choral songs.

I said T would attemopt no further analysis of these words,
‘but leave them to speak for themselves I must, however, make

a partial erception as {o one of them, oo, 23 1 osee 1t will
enable me to Mustrate two or three points  The first of these
is, that ng syllable m the Polymesian Janguage 13 superfiuous,
but that each by its ferce, contnbutes to @oive its
proper significance to the term  In fact, of we consult the real
grmuiis of the langmege, what we call a word ought mmther to be
conmdered a a short sentence descraptive ol the idea which it
i desred to wndicate. Hence natives, even those who have
been earefully mstructed to model their writing after our
system, seldom write a without grouping some syllables
after a fashign, that we think faulty , and those who have not
been 5o tanght, seem to have no other rule as to the syliabies
that should be united to make 1 word, than the idea wppermoet
1 their munds at the bme of woting,

My analyes of the word must be partial—even that I fear
will be tedious If we can make & verb of 1t, 1t appears under
the form hepimoas, io testfy Now o Eutopean o locking
at at, would be apt to think it altogether barbarous, and that
guch an assemblage of vowels can have been only put together
tomake a soct of cry that mught grve strength to the afirmation
by sheer noise. On the conirary, each of the eght wowel
syllsbles has its own force, and helps to pomt oumt the full
mmage. To see this we must beginat the middle, at the second »
I must therefore give you some such partial explanatian of
ltsfnn:emdofthltoithemnpanmn a8 may lead you

to apprebend the part they play here
Inuttemigthen{thesamemnndasumbalﬂnbrmthu
Ip 3 mtut'be 1y swiftest current
bl th o nnﬂ!landwhltmmny

c'a]llshlrpmwtmut.
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Of all the vowels ¢ ia that of which the sound goes farthest.
ﬁeﬂh;vebl:‘thmhtehmstwmrdaﬁngtommm,uin

efc

In jolning the two, the sense is modified by their position
If we write oi 1t 35 20 ¢ going on with an s, This is examplified
in of, "*lame.” Observe how a lome man advances. Standing
unlhzwmdﬁmb,heputsthelmecmelslﬁmdywlands:ts
1t £ the ground ; this s the o, But no sooner does it get there,
and the weight of the body begin to rest on it, than, hasting
to relisve 1t of the burden, humnvestheotherlegnpldly
foremrd, ]ummsﬂneprmmatmesmhmeby
mryjodnthembxnd,asthua]utﬂnghnboﬂysmkashr
a8 posaible @ tins rapud sinking movement 15 the 1.

Again, 01 a pasang 1n advance, extellency  Here 0 i3 the
general advance, + 13 the gomg ahead of some particnlar one

If, agamn, we wnite o, it i an + going on with an 0. That
is to sy, it 19 a rapid, penetrating movemwnt—s and that
movement long continued. Thus we have in Havauan 1, &
chief’s forerunner  He would be 2 man raped 1n hre cotmge—
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