
An Orthographic Way ofWriting English Prosody 

Ernest M. R obson 

An a lphabe ti c process for cueing readers to speak the three dimensions of sound 
in speech has been construc ted: fundam enta l frequency, dura tion, a nd intensi ty. 
A scanning model based on d ifferences in the a ppa rent levels of the th ree 
d imensions is presented . Considerations of the info rmation in a n a lphabetic 
a pproach arc discussed. 

The two obj ectives of this paper a re : to write prosodic levels with 
graphic sym bols applicable to many spoken languages, and to 
formula te conversions of prosodic in to stress levels. Discussions of 
the terms "acoustic level," "stress level," and " prosodic level" a re 
reg uired for clarification. 

Prosody is a vague term. It is associa ted with systems of versifi-
cation that may d epend on " length" or duration of syll ables 
(Greek ), 1 or ord erings of weak and strong stressed syllables 
(English); on rhyme and quasi-rhyme schemes; on stanza arrange-
ments; on relations of syllables to musical notation, etc. All 
prosodic systems possess two characteristics : they are written 
rhythms of speech and their patterns are systematic instructions by 
writers to readers to speak in specified ways. It is essen tial to rea lize 
that " prosodic levels" must be written. Although every person 
does hear different levels of loudness or pitch in face-to-face con-
versation, a continuous symbol system of live speech cannot be 
fixed or analyzed in detai l, or stru ctured or programmed withou t 
memory storage of written or other recordings of language. Con-
sequently, prosod ic systems connect written and spoken language 
by graph ic cues that identify and program selected units of speech 
r hythm. We will operate with graphic cues by modifying letters o.f 
the alphabet (Fig. l A) . 

A written prosodic level is a graphic symbol tha t identifies a 
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perceptible acoustic level and instructs the read er to spea k that 
level. H ere, th e grap hic symbols a re elevation, darkness, and 
length of letter. Since these gra phic dimensions are bu il t into the 
struc ture of letters, they p rod uce orthog raph ic sym bols (Figs. 
1.-\ , IB). 

A le\·el is ambiguous without a reference standard . T he con-
stant reference for perceiving varia tions of written prosodic leve ls 
is, simply, the norma l ap peara nce of letters. I t is from this norm 
that readers j ud ge whether vowels are elevated or lowered; 
" ·hct her all le tte rs are squeezed o r stretched out; or noticeabl y 
dark or fain t. '' i\ormal" appeara nce is the uniformity of letters 
consistent wi th a single s tyle of typography or chirograph y. 

"Acoustic levels" of speech a re standa rd calibrated a nd instru-
mentally measured correla tes ofspeech: fu ndamen tal frequency in 
Hz, so und pressure level in d ynes , time duration and silences in 
cen tiseconds. These e nergy platea us and time d imensions con-
sti tute th e most uni versal physical features a nd coordinates of stress 
and prosodic levels. The prosodic correla tes to acoustic levels are: 
perceived pitch fo r fundamenta l freq uency, duration for ti me, 
pe rcciH d effort a nd force of speech for a mplitude level a nd pauses 
lo r silences. " Speech power" may be used for convenience, in its 
loose sense as a perceptual te rm for "effo r t and force"; this only 
for the purpose of instructi on to subjects . 

.-\ spoken p rosodic level is voca liza tion of a perceiveq acoustic 
le\·cl in obed ience to written ins tructions. The form of the instruc-
tio ll ma y be the v/ markings of the English department 's " feet" 
which are sim p ly stressed versus unstressed sylla bles. Other instruc-
tio ns may be d iacritical markings such as Trager and Smith's l , 2, 
3, 4 markings fo r " pitch" levels, and I , 1\, \ , v for four levels of 
stress.1 During th e eightee nth and nine teen th centuries prosodic 
instructions to speak " loud ness" levels, p itch levels, time, and 
pause durations we re written with musical no tations as in the 
systems of J oshua Steele and Dr. Benjamin Rush.:1 Even though 
prosodic levels a re " naturall y" present in face-to-face speech, the 
\·oca l performance of prosodic sys tems as in singing or playing a 
m usica l instrument requires tra ining, prac tice, and no a udio-vocal 
d isa bili ties. 

S tress levels a re impressions of loudness rela ti ve to the average 
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Reduced Vowels 

Short 

Normal 

DURATION 

A E I c u THE ci 
AEIOUWY 
AEIOUWY 

Prolonged c:""> ... ~ =:r=. [~-----) "-' __ ..) 

SPEECH POWER LEVEL 
Quiet unaccented speech 

(first amplitude level) 

Normal conversolional level 
(second amplitude Ievell 

Maximum force and effort 
(third amp I itu de lave I) 

AE IOUWY 

AEIOUWY 

AEIOU WY 

FUNDAMENTAL PITCH 

Lowest pitch-indicated by 
depressing the vowels 

Middle P.itch-indicoted by 
normal position on line 

Highest pitch-indicated by 
elevating the vowels 

M 1M MoM MAWM MEEM 

MIM MOM MAWM MEEM 

M 1M M 0 M MAWM MEEM 

CUES FOR VOWEL PITCH MODULATION 
Some VOVIel sooken with rising or fall ing pitch in periods 

controllable by speaker 

NORMAL SPEED SLOW SPEED 

RISE FALL RISE FALL 

lk ~ ~ -~ 

Ef: EE 
11 rJ II 
@ '0 c C > ) 

l}J 4!: I L I J I I 

Fig ure I A. 

........ 

) ") 

I J 

Prosodynic code for writi ng the English alphabet with struct ured let ters that cur 
th e reader to sp eak the acousii c le\'cls of pro;ody. 
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ENGLISH SPELLING 

DO NOT ASK WHAT YOUR COUNTRY CAN 

DO FOR YOU, ASK WHAT YOU CAN DO 

FOR YOUR COUNTRY. 

AMPLITUDE 

DO NOT ASK 

DO F OR You 

WHAT YOUR COUNTRY CAN 

ASK WYAT YOU CAN DO 

FOR YOUR COUNTRY. 

TIME 

OONOT- ............ ,SK WHAT '«lUR COUNTRY CAN DO FOR YOU 

,. .............. SK 

COUNTRY. 

WHAT Y'"C=::::::J>l.__~ 

PITCH 

CAN DO FOR YOUR 

Do NOT ~SK WHAT YOUR cOUNTRY 

CAN DO FOR y<§>I.UI ASK WHAT y~t.YJ CAN 

DO FOR YOUR cOUNTRY. 

AMPLITUDE +TIME +PITCH +PAUSES 

o
0

NOT ~SK WHAT YOUR cOUNTRY rAN DO FOR y@~ 
·· ~l ;;;;;;;;;;;;;JJ J WHATVC L§j>.. -

l'i g u rc I B. 
l'rosorh-ni r curs writ ten separa tely and combined. 
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STANDARD PHONETIC PORTRAYAL 

Men ~~ Sl\ nlait st raLks rendraps 

PHONETIC PORTRAYAL EMPLOYING PROSOOYNES 

AMPLITUDE 

Mc:n 6~ si\nlaLt stre1i.ks rendraps 
T IME 

ME.n ~'J s1~nlaLt stralks r c=:;n draps 
PITCH 

M En '68 s6n10.Lt st1aLks rendr0 ps 

PITCH, AMPLITUDE, TIME ALL CUES PRESENT 

Figure I C. 
Prosodynic writing or phonet ic English. :\oticc adjustabilit y or the independent 
di mensions in the prosodynic code. 

loudn ess of an ind ividua l ta lker . They a re aud itory perceptions of 
undifferentia ted vocal energy. I t is assum ed that native speakers of 
Eng lish who listen , repeatedly, to a single English sentence can 
identi fy a nd specify with markings, three to four levels of stress. 
T he acoustic correlates of stress or loudness include all the acoustic 
correlates (fundamental frequency, a mplitude, a nd time) of pro-
sodic levels. I t is not surprising that listeners will judge the rela tive 
loudness of synthesized speech according to the magnitude of the 
energy levels independent of which acoustic correlate was ·'traded " 
or substituted . I n correspondence Pierre Delattre has stated, " I t is 
true that amplitude a nd duration ca n affect our perception of 
intona tion. (With speech sy nthesizers I can produce the impression 
of rises in pitch by over-emphasizing the d uration as long as the 
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a mplitude is not below norma l)." It is the limited info rm a tio n 
poten ti a l of three to four stress levels per syll a bl e in con trast to 
nine p rosodic levels per sy ll a ble tha t indicates th e richer speech 
pattern potentia l inherent in a prosodynic cue system. This in-
crease of speech information crea tes problems in volved w ith the 
cap a bilities of speakers, the pecu li a rities of English, the tra ining of 
speakers, a nd o ther questions beyond the scope of this paper. 

Perception of acoustic levels will increase both wi th redunda ncy 
a nd with reduced or context free language.~ Context free English 
occurs in specia lized languages of poetry, advertising, song lyrics, 
nonsense sy ll a bles, sho rt phrases in speech research, short sequen-
ces in foreign la nguage teaching, speech therapy, d eaf ped agogy, 
and any isolated short sequence of la nguage of four to five syl-
lables. O ver the last for ty years instrumental measuremen ts of con-
text reduced la ng uage show that listeners can recognize at least 
three levels o f fundame ntal freq uency, three levels or ampli tude, 
a nd three periods of duration.5 

The perceived acoustic dimensions and levels of prosod y must 
be recorded in a readable form to be available for use and under-
standing by speech a nd language specia lists in many areas. If they 
are presented solel y by spectrog ra phic or other instrumental dis-
plays, both cost a nd convenience impose severe limitations. The 
kind of nota tion becomes im porta nt fo r teaching and crea tive uses. 
Diacritical notations-even when restric ted to a few su praseg-
mentals such as junc ture, intonation, a nd stress-have shown 
serious deficiencies. 6 

Integrating Prosodic Levels with the English Alphabet 
Alphabetic cues which instruct readers to speak prosodic levels 
specified by the length, height, and darkness of letters seem to make 
severa l constribu tions. First, they graphically deno te with the same 
symbol system (le tters) a ll the acoustic d imensions of prosody car-
ried by phonemes, syllables, words, phrases, contours, and sentence 
envelopes. Secondly, the graphi c aspects of the script ena ble 
readers to scan stress patterns a nd visualize a coustic levels. This 
kind of writing is, literally, a disp lay of transitions from pe rceived 
acoustic to stress levels; a nd the converse. H eights and slopes of 
levels are essential components of these displays as in spectrographs 
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of fu ndamen tal pi tch or intonation. 7 A third asset of al phabetic 
cues is their capacity to show variations of intensity and duration 
of consonants, va riations that modify stress.8 Fourthly, the change 
in fundamental freq uency of a vowel synchronized with intensi ty 
and duration vari a tions can be written as " pitch modula tion" cues 
(Fig. !B). Fifth , a prosodic expression of the semantic in tent of the 
writer can be wri tten. Alphabetic cues whi ch instruct readers to 
speak prosodic levels specified by the length , heigh t, a nd darkness 
of le tters arc cal led " prosod ynes" (Fig. l C) Y 

In linguistics the "schwa" is now termed a reduced vowel. When 
we scan spectrographs, visually, a reduced phoneme appears as a 
trace . We shall use " reduced" and " trace" interchangeably. T he 
trace warrants special considera tion. There is a physical reaso n for 
attaching a value of l to the reduced vowel or syllable. The 
reduced vowel is essen tial in prosody because it operates as a cue 
for conti nui ty or discon tinuity of speech. Its faint and ra pid g lotta l 
ru mble pu ts sharp dips into the a coustic rh ythm of English. 
Red uction obliterates disti nctive features and min imizes the 
quality in levels of pitch and loudness close to the thresholds of 
perception (i.e., to no quality) . Therefore the trace is a llocated no 
perceived pitch or a m plitude values. Yet a reduced vowel exists. 
It consu mes noticea ble time. Conseq uently, the reduced vowel or 
syllable has been designed to be singular (Figure 2). It is labeled 
" I" among the numbers given to prosodic levels. This cue is writ-
ten A~ o T 1 P ---0> o to show pitch and amplitude approach ing 0 
in perceptive value. The information of the trace plus pi tch mod u-
lation cues considerably increases the potential of prosodynic prin t. 

Scanning with Prosodynic Levels 
A prosodic number is the sum of numbers assigned to each per-
ceived acoustic level of pitch , force , and duration. The la rgest 
prosodic num ber for a vowel eq uals the sum of the three numbers 
denoting the highest level of perceived pi tch 3, the most powerful 
a mplitude level 3, a nd the longest time extension 3. T he sum is 9. 
This wi ll be the most stressed vowel or syl lable. The sma llest sum 
of level num bers in a vowel will be I for the singu la r trace sy llable 
or vowel. This is the least stressed syllable. T he larger the prosodic 
number, the greater the amount of acoustic energy and stress 
value (Fig. 3). 
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All T foster rote of speech 3rd Amp. 2nd Amp. lst Amp . Reduced 

• 

CAN 

TEST 

sE 

DANCE 

CON 
0 NE 
w 

MOM MOM MOM 

I H S ToRy 

i 

ME 

Figure 2. 
The g ra phic cue for red uced \'Owcls or syllab les. Althoug h this "schwa., cue is 
needed . arithme ticall y, to specify fo ur stress lc\·e ls a nd is a reada ble cue , speakers 
st>ldo m a rti culate a reduced A- o, T , P- o \'Owe! clille ren tl y from a n A 1 T 1 P1• 

Sec note under Fig ure 5 fo r arit hmetica l operations tha t support a \·a lue of I for 
reel ucccl \'Owels. 

Figure 3. 
Qual ita ti\·e associa tions between numbers of stress levels and numbers of prosod ic 
levels. 

Stress Stress Prosodic Prosodic 
Level Quol~y Amp. T p Number Quality 

Minimum 
I Delectabilit y 0 +I +O = I Reduced 

I Inconspicuous I +I+ I"' 3 Weak 

2 Inconspicuous I +2+ 1=4 Weak 

Be~ween incan Between Weak SPICUOUSness 
and Rich 

2 and prominenc I -t I + 3 = 5 

;3 Prominent 2 t I -+ 3 = 6 Rich 

3 Prominent 2 .... 2-t3=7 Rich 

Most 
Powerful 

4 Conspicuous 3 + 2+3=8 

LO Most 
Powerful 4 ConJoicuous 3+-3+3=9 ... ~ ~x;;=:=>- -....L L Most Rich and 

4 Conspicuous 3 + 3 + 3+: g+ Powerful 

MoM 
t 



Stress levels here are synonomous with " loudness" levels. These 
levels are functions of obj ec tive and subjective components. The 
objective para meters are th ree measurable "acoustic levels"; the 
subjective fac tors a re three prosodic levels each "a perceived 
acoustic level." Prosodynic levels are both written and spoken. 
They can be assessed as contributors to "stress" or loudness . I t is 
und erstood that listeners may concentra te on stress at one time , 
and on the prosodic levels that produce stress or loudness at 
a nother. Targets of attention are involved with training. Although 
"stress" or " loudness" are produced by ma ny non-acoustic in-
fluences, here, on a phonological basis stress is the impression of 
gross undifferentiated loudness carried by the longitudinal waves 
of sound. Figure 4 sh ows how many distributions of prosodic levels 
may produce the same stress level and why " trading" in prosodic 
levels occurs. HI Writers ofprosodynic print continuously operate 
with this kind of trading. 

When we scan the speech rhythms of English with these 
numerical measures, we gain insight by understanding the prob-
lems of a writer intent on writing phrases and sentences with 
prosodynic script. Here is where judgments enter. The maximum 
number of gross stress levels amounts to 4. I t is easier to first select 
a stress pattern of 4 levels than to first think of 46 prosodic levels. 
Once the stress pattern is structured , then prosodic levels fall into 
shape. 

A simple arithmetic can convert prosodic into stress levels. We 
have represented the perceived pitch , amplitude, and time levels 
by the numbers I, 2, 3, ranging from small to la rge. Then , to deter-
mine the stress level of any particular vowel or syllable with respect to its .. 
neighbor take the difference between the sums of the numbers assigned for 
pitch, perceived amplitude, or time and divide by two. Thus a d ifferen ce 
of two prosodic numbers on two syllables will give one stress level 
difference, etc. Since the sm allest prosodic number is I for the 
trace and the largest is 9 , the highest stress level is 

9
-l or 4. In 
2 

English, 4 has been accepted as a maximum stress level by many 
workers. 11 Divisions by two are supported by experimen ts. These 
show that whenever two prosodic levels of two neighboring syl-
lables- s.uch as pitch and duration, or pitch and perceived am pli-
tude, or perceived amplitude and d uration- increases in the same 
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PRO SOD I C FR EEDOM OF T HE WRITER 

n = the sum of numbers assigned to levels of perceived pitch, amplitude and 
duration. These are prosodic numbers specified for a specific vowel or syllable by 
the writer. 
Column totals = summations of number of ways of writing a prosodic number. Each 
of these permutations may be considered a " prosodic state." 

(n = 9) ~n=8) (n = 7) (n = 6) (n = 5) (n = 4 ) (n = 3) 
A + P + T A+ P t- T A + P + T A + P + T A + P + T A + P + T A + P + T 

3 + 3 + 3 2 + 3 + 3 I !- 3 t- 3 2 + 2+ 2 1+ 3+ I 2 + I + I I + I+ l 
I 3 + 2 + 3 3+ I + 3 3+ 2 t- 1 3 + I + I 1+ 1+ 2 3 

3 i- 3 -r 2 3+ 3+ 1 2+ 3+ 1 1 t- I + 3 1+ 2+ 1 
3 3+ 2+ 2 3+ 1+ 2 2+ 2 + 1 3 

2 + 3+ 2 1+ 3 + 2 2+1 + 2 
2 + 2+ 3 1+ 2 + 3 1+ 2 + 2 

6 2 + 1+ 3 6 
7 

I + 3 + 6 t- 7 + 6+ 3+ I = 27 = number of choices for the writer of non-modulated syllables 

(n = 9) (n = 8) (n = 7) (n = 6) (n = 5) (n = 4) (n = 3) 
A + PP + T A+ PP + T A + PP + T A + PP + T A + PP + T A + PP+ T A + PP + T 

3+ 3 + 3 3+3 + 2 3+ 2 + 2 3 + 1 + 2 2 t- I + 2 1+ 1 + 2 Nothing 
I 3 + 2 + 3 2+ 3 + 2 2+ 2 + 2 1+ 2 + 2 I because 

2 t- 3 +~) 2 + 2 t- 3 1+ 3 + 2 1+ 1 + 3 fast 
3 1+ 3 + 3 2+ 1 + 3 3 dura tion is 

3 + 1 + 3 1+ 2 + 3 impossible 
5 5 for pitch 

modula tion 

1 + 3 + 5 + 5 + 3 + I - 18 = number of choices for the writer of modulated syllables 

l\on-modulated states =27 
Modulated states = 18 
Trace syllable = I 

46=Total Prosodynic States (choices) per syllable 

Figure 4. 
" Prosodic freedom" of the writer or the number of choices for writ ing syllables 
with different prosodic numbers. The shape of this matrix is somewhat similar to 
the normal distribution curve. Exercise of this " freedom" is reduced by all the 
cons traints of English except in poetry, language research , and other specia l uses. 
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d irection, then at least one stress level d ifference is observed 90% 
or the time. 12 This stress d ifferen ce between two syllables im plies 
that levels or their third prosodic dim ension remain constan t. A 
gra phi c portrayal or how differences in p rosod ic levels within a 
sentence can genera te 4 stress levels is prese nted in Figu re 5. 

f' ig urc 5. 
Converting prosodic numhers by di nc rence into relati\T stress le, ·cls fo r pairs of 
monosyllabic words in a sentence. Suppose we had no trace ,·alue of I . T he n, we 
could not calculate 4 levels of stress as a maximum d iAcrence between a pair of 

most and least stressed syllables ; i.e. , g _ J = 4. Ye t, we know by experi ment that 
2 

4· levels of stress a rc perce ivable in non-con textua l I:::ngl ish. This is the ratio nale 
for attaching" I" to reduced vowels. It is an arithmeti c device for sa tisfying 
experimental values. 

Acoustic Numbers (6) (I) (9) (4) (6) 

wHAT .BRÅ<>nr~L 

A 6 2 1 = 2 i stress levels stronger WH T (6) _ _,______;;, ______ ( 1 ) • 

6-9 1 

wttAT ~6~);t_2;=~
1

~2~s~tr~e~ss~le~v~e~ls~w~eo=k=e=r =====::::::.. d"""'>n, ......_ ~ ~ 9 = 4 stress levels weaker --::... (9l BR• • ~.,.. L 
(I) 2 

~- 2!. stress levels 

aR·"~L (9) 2 -
2 



\Vhen we deal with prosodi c numbers we consider sums of num-
bers assigned to percei ved levels. Prosodic sta tes opera te with 
permutations of these numbers. A prosodic state is a ny co mbina -
tio n or three levels of perceived pitch, a mplitude, and tim e . Since 
each of these three parameters has three levels, the to tal of their 
pcrmutations = Tl = 27. This applies to all non-mod ulated prosod ic 
states. The num be r of modulated sta tes would equal another 27 
were it not impossible for th e modula ted pitch and force effort 
cues to work in fas t time (Fig. lA ). VVith medium and slow dura -
tio ns there a rc 2 x 3 x 3 = 18 modulated prosodic sta tes (Fig. 4). 
Add to these unity for the singul ar reduced vowel. The fina l sum 
is 27 + 18 + I = 46. Figure 4 a lso ma kes it evident tha t extremely 
high or low stressed vowels d emand the fewest prosodic decisions 
by the wri te r whil e medium stressed vowels maximize the number 
of d ecisions. 

Di.rm.rsion of Information in Graphic Design 
Prosodynic print carries more of English speech into p rint than 
eith er diacritical marks or standa rd English orthogra phy. Its in-
forma tion is prima rily grap hic. One m ight say that prosod ynes are 
less visible speech than the visible intentions of speech ; particu-
larly, the write r's intentions. Because the subjective in ten tions of 
the speaker d etermine emphasis, prominence, and the other in-
fo rmation of prosod y, clarification 0f a writer 's prosodic intention 
ma y re, ·eal substa n tial amounts of information . 

When we look a t written lang uage from a stric tly graphic point 
of view, the cues of p rosodynic print a ppear to exploit th e limi ts of 
d istort ion of a letter without d estroying its recogniza bility. Each 
\·aria tio n or shape of a letter may be counted as a choice in the 
st ructure of th a t le tter. Accordingly, the number of choices within 
th e limits of recognizability is a kind of " graphi c inform ation ." I t 
is this sort of gra phic informa tion which is the visua l essence of 
th ese cues. 

The print is designed to look as it sounds. This is accomplished 
by selec ting ph ys i.cal features tha t occur in both the spoken a nd 
written sym bols of prosod y : up-down ma rkings identify up-down 
pitch ; a mount of blackness rcprese n ts amoun t of voca l fo rce and 
eiTort ; ex tensions of length identi fy ex tensions of time; bl a nk white 
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space stands for silence of pauses. These associations arc structured 
so tha t foreig n read ers may more easily ide ntify the prosody of a 
second la nguage. This isomorphasism can be assessed by com-
parative tests with diacritical sym bols. 

Prosodynic dimensions are spatia ll y independent. The occur-
rence or non-occurrence of one prosod yni c cue in no way a ffects 
the occurrence of any other cue. As a resul t disp lays of a single 
let ter's cues for p itch , apparen t amplitude, and time do not in ter-
fere wi th perceptions of con tours of intonation or loudness. Spa tial 
independence is a n importan t compo nent of g ra phic d esign. I ts 
opposite, conjugality, causes confu sion ; e.g. , when the heigh t 
d imension of size as a cue for loudness cannot be separated from 
the elevation of vowels as a cue for pitch in intonation contours. 

I t is well known that the consonants contribute more than the 
vowels to our recognition of both aural a nd written la ng uage. The 
meaning of th e sentence below can be read more easil y from con-
sona n ts than from vowels : 

*A*E* *I ** ** I*E *I * *A* I** *A* 

j*M*S W *LL DR *V * H*S R *C*NG C*R 

This cue sys tem ma intains consonanta l intellig ibility by kee ping 
consonants on the sa me line. This uniformity fi xes the eye on a 
g ra phic standard of re ference. R eference standards increase the 
information of stimuliY1 It is the vowels that carry most of the 
information in this system . Here, vowels a re the principa l cues for 
pitch because vowel sou nds arc the p rime sou rce of perce ptions of 
frcq uency a nd intona tion in English. 

Prosod ynic print instructs readers to a rt icula te consona n ts with 
diffe rent eAo rts and dura tio ns, a long with vowels a t varying pitch , 
intensity, and durations. These orthographic contrasts enable 
reade rs to visua lize transit io ns from prosod ic levels to stress levels 
a t a g lance. Stress pa tterns arc in the orthography. 

Th is st udy observes a t leas t four criteria for increasing the in-
formation of nota tions, the power or written la nguage symbols 
where " power" mea ns the number of even ts a symbol migh t 
identify : 
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1. The smaller the ling uistic uni ts , the more info rmation they 
carry; i. e., a lp habets g ive more informa tion than sylla baries. 

2. Spatial independence of cues. 
3. Multi-dimensionality in con trast to single dimensional cues. 
4 . A g raphi c reference standard for percep tual judgmen t. 

Finally, it should be noted tha t prosodynic print has been used 
for speech th erapy on tvvo patients 11 and in creative poetry.~.-, A 
bet te r understanding of th e basic processes involved a nd on th eir 
a pplication calls for continued testing ; e.g. , on the model for con-
verting prosodic levels into speech levels. 

Summa?)' 
An orthographic technique for wri ti ng English prosod y has been 
d eveloped by d is tortions of length of letters, diffe rences in clark-
ness, and the elevations of lette rs, and by varying extensions of 
white space between words . The three perceived dimensions of 
prosody (pitch , apparent amp litude, and time) a re numerically 
ma tched by three independent gra phi c d imensions (elevation, cl a rk-
ness, and length ) . The independence of the d iscrete graphic 
sym bols a re at least as indepe nd ent as the sy mbols in the con-
tinuous oral system. 
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2 . G. L. Trager and H. L. Smith. An Outline of English S tructure (VVash ington , 
195 7), p. 49. 
3 . J ohn Wa lker. On Pronunciation of Proper )lames (Phi ladelphia , 1808), p. 306. 

Joshua Steele. Towards Establishing thl' lv/l'iod_v and Ml'asure of Speerh to be 
Expressed and Pnpetuated by Peru liar Symbof.1 (London, I 781 ) , pp. 24, 189-190. 

H. A. G leason. An Introduction to Dl'.>criptivl' Linguistics . rev. ed . (New York , 
196 1) , p. 45. 

Ernest M . Robson . The Orchl'stra of the Language (i'<ew York , 1959) , p . 44. 
4. :\laom Chomsky. Synlartic Structum (The Hague, 1957) , p. 38; note on prosodic 
compensation in read ing "non-gramma ti cal strings." 

Philli p Lieberman. Intonation , Perception and Language (Cambridge, Mass ., 1967), 
p . 166. See a lso reference to " degrees of stress on isola ted words," p. 182. 
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5. At least three levels of perceived pi tch (frequently 4 levels) have been obscn ·ed 
by many linguists and phoneticians (Lieberman, pp. 171-1 95 ). Short du rat ion 
intervals range from 0.04 sec. to 0. 12 sec.; average durations from 0.20 sec. to 
0.28 sec.; long durations from 0.40 sec. to 0.48 sec. ; SD = 0.04 1 sec. For measu re-

. ments of these periods which give a mean ratio 3: I = long dura tion/short dura-
tion, see reports by: 

G. E. Peterson & I. Lehiste. " Duration of Syllable :\uclei in English," }m. Ar. 
Soc. Amer., xxx11, No.6, 1960, p. 702. 

D. B. Fry. " Duration a nd I ntensit y as Physical Correlates of Linguistic Stress, .. 
Jm. Ac. Soc. Amer. , xxv11 , No.4, 1955, p. 768. 

]. . Picke tt & I. Pollack. " ln tell igibil itv of Excerpts from Fluent Speech," 
Lang. and Speech, VI , 1963, July-Sept. , pp. 156- 159. 

George A. Miller. Language and Communication (New York , 1951 ) , p. 74. 
A. H . House. " On Vowel Duration in English ," }m. Ac. Soc. !lmer .. XXX IJJ , 

1961 , o.9,pp. ll 74- 1178. 
Pierre Delattre. "A Comparison of Syllable Length Conditioning Among 

Languages," Sonderdruck aus IRAL, IV , 3/ 1966, pp. 186-196. 
An amplitude difference of9db between two syllables in the same linguistic 

environment eq uals one loudness level in short English. Sec the phon scale of 
loudness level in Harvey F letcher, Speech and Hea ring (Ne1v York , 1958), pp. 
177-1 94 for tona l loudness levels, a nd pp. 76-78 for ranges of speech power over 
60db from very quiet to extremely loud speech. This range is broad enough to 
cover three loudness levels in a continuous Aow of talk that varies between soft 
spoken a nd shouted words. T hese intensity level differences are standard psycho-
acoustic knowledge. That the wide db range of talk docs not frequently occur in 
conversation excludes neither its possible occurrence nor the desirability to be 
able to identify it by nota tion. 
6. Claude Wise. Applied Phonetics (Englewood Cliffs, N. J ., 1951 ), pp. 182, 397. 

Pierre Dela ttre. "Comparing the Prosodic Features of English, G erman, 
Spanish, a nd French," Sonderdruck aus !Rri.L Vol. I , 3/ 1963, p. 194. Delattre has 
shown, convin cingly, the need for graphic representation ofsuprasegmenta l 
information a nd the inadequacy of numerica l identification of levels as voca l 
instructions. An adequate nota tion should reach visua l-minded people. That this 
is not a trivial consideration is substantiated by the role of geometry in the history 
of mathema tics: R aymond L. Wilder. Evolution o.f Jl!lathematical Concepts (New 
York, 1968), pp. 106-109. 

Ralph N . H aber. " H ow we remember vVhat We See," Scirntijic American. 
5/ 1970, pp. 104-112. 
7. l ise Lehiste & Gordo n Peterson, "Some Basic Considerations in the Analysis 
of In tonation," ]rn. Ac. Soc. A mer. , XXXIII , No. 4, 4/ 1961, pp. 420-4-2 1. 

A. E. Rosenberg. " Effec t of Pitch Averaging on the Quality of ~atural 
Vowels," Jm. Ac. Soc. , Amer., xuv, 1 o. 6, 12/1961 , pp. 1593- 1594. 
8. Pierre Dela ttre. "A Comparison of Syllable Length Conditioning Among 
Lang uages," Sonderdruck aus IRAL, tv, 3/1966, pp. 186-196. 

P . Denes. " On Statistics of Spoken English, ]m. Ac. Soc. A mer .. xxxv. i\'o. 
6/ I 963, p. 898. 
9. O riginall y prosodynes were presented to the Phonetics, Linguistic, a nd Voice 
Science Interest Group in New York City at the December 1965 meeting of the 
SAA, under the name of" In tonemes." In 1967 Pierre Delattre wrote a letter 
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suggesting the term " prosodeme." I modified "prosodeme" to " prosodyne" 
because of the association of energy with " dyne" and energy levels of prosody. 
I 0. Phillip Lieberman. " Some Acoustic Correlates of Word Stress in American 
English," Jrn. Ac. Soc. Amer., xxxu, No. 4, 1960, pp. 45 1-454. 

Fry, pp. 765-768. 
11 . G . L. Trager & H. L. Smith. Outline of English Structure (Norman, Oklahoma, 
1951 ). Daniel J ones has specified several stress levels for "sense groups" of short 
English ; only two stress levels for long conversation. Evidently, Phillip Lieberman 
agrees with J ones (Intonation, Perception and Language, p. 182). Further support of 
three to four stress levels in short English comes indirec tly from the need to specify 
six different db levels on the newer sonogra ph displays of speech spectrographs. 
The classic loudness scales (Fletcher, Stevens, Garner) also suggest three to fou r 
levels of " loudness" as range limits. 
12. Lieberman, pp. 453-458 ; Fry, p. 767. 
13. I. Pollack. " Information of Elementary Auditory Displays," ]rn. Ac. Soc. 
Amer., xxv,July 1953, pp. 765-769. 
14. " lntonemic Orthography in Speech Therapy" presented April 1967 to the 
Pennsylvania Speech and Hearing Association conference in Pittsburgh. Therapy 
was conducted by Anne Highland at the Speech and H earing Clinic, University 
of Pennsylvania H ospital, Philadelphia. 
15. Ernest M. R obson. Transwhichics (Chester Springs, Pa., 1970). 
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