A2 Alternative Firmware
PL02.56 Release Notes

- This is a tribute firmware to the
80's SP0256-AL2 speech synthe-
sizer chip.

It removes some PL2 functionality like
the digital "variable state filter" and
uses a "vocal tract" filter instead.

With the PL2 editor software, you can
easily go back and forth between
PL02.56 and the original (e.g. V2.0)
firmware.

Like on it's role model, the vocal tract
filter runs at a samplerate of 10kHz.
More information about the SP0256-
AL2 can be found here:
http://en.wikipedia.org/wiki/General_In
strument_SP0256

- The "Digital Filter Cutoff" control-
ler (#18/#74):

Default position is 0, higher values add
an offset to the vocal tract frequencies.
With some allophones this introduces
noise starting at a certain point.

- The "Digital Filter Resonance"
controller (#15/#71):

Default position is 63. The speed of
the allophones bases on MIDI clock,
normal speed equals 120bpm. With
this controller you can adjust the
tempo relatively to MIDI clock.

- "Mode" (#3) and Waveform
(#24/#75) controllers are unused

Only Waveform #1 (Basic Pulse
Wave) is available.

- "Filter Type - Digital" (#28/#79) and
"PWM2" (#23/#95) are unused

"PWM 1&2" (#10) controls PWM1
only.

- There's no factory (ROM) and user
presets available

Instead, there's 16 playmodes acces-
sible via MIDI Program Change, listed
at the end of this document.

Please note: User presets remain un-
touched while using PL02.56 firmware
and are still alive, when going back to
original (e.g. V2.0) firmware.

- "Modulation Wheel Mode"
(#31/#82) is not available

The modulation wheel is used to select
the note or allophone, as shown on the
last pages of this document.

The default position of the mod wheel
can be set using the PL2 editor soft-
ware. This value is recalled after every
program change.

The editor software is available at:
http://www.ploytec.com/pl2

- Each two modes use MIDI Notes,
two use the Modulation Wheel for
Allophone selection

Playmodes are available in alphabeti-
cal (#1-#4) and original (#5-#8) order.
There's also variations without the
"voiceless" and "nasal" allophones
(#9-#16), see page 10f.

- On the following eight pages you'll
find a great (historical) article about
the SP0256-AL2 speech synthesis,
including five informative tables.

This information is RadioShack Corpo-
ration (formlery known as Tandy Cor-
poration) copyrighted material.

It is taken from the "Archer® SP0256
Narrator Speech Processor Technical
Data Sheet" (Catalog No. 276-1784).

It is reproduced by kind and written
permission of RadioShack:



ALLOPHONE SPEECH SYNTHESIS

Introduction

The allophone speech synthesis technique
provides the user with the ability to syn-
thesize an unlimited vocabulary at a very
low bit rate. Fifty-nine discrete speech
sounds (called allophones) are five pauses
are stored at different addresses in the
SP0256 internal ROM. Each speech
sound was excised from a word and ana-
lyzed using linear predictive coding (LPC).
Any English word or phrase can be cre-
ated by addressing the appropriate combi-
nation of allophones and pauses. Since
there Is a total of 64 address locations
each requires a 6 bit address. Assuming
that speech contains 10 to 12 sounds per
second, allophone synthesis requires ad-
dressing less than 100 bits per second.

Linguistics

A few basic linguistic concepts will help
you start your own library of “allophone
words”. (See Table 1 for the General In-
strument Allophone Dictionary). First,
there is no one-to-one correspondence
between written letters and speech
sounds; secondly, speech sounds are
acoustically different depending upon their
position within a word; and lastly, the hu-
man ear may perceive the same acoustic
signal differently in the context of different
sounds.

The first point compares to the problem
that a child encounters when learning to
read. Each sound in a language may be
represented by more than one letter and,
conversely each letter may represent more
than one sound. (See the examples in Ta-
ble 2.) Because of these spelling irregulari-
ties, it is necessary to think in terms of
sounds, not letters, when using allo-
phones.

The second, and equally important, point
to understand, is that the acoustic signal of
a speech sound may differ depending
upon its position within a word. For exam-
ple, the initial K sound in coop will be
acoustically different from the K’s in keep
and speak. The K’s in coop and keep
differ due to the influence of the vowels

which follow them, and the final K in
speak is usually not as loud as initial K’s.

Finally, a listener may identify the same
acoustic signal differently depending on
the context in which it is perceived. Don’t
be surprised, therefore, if an allophone
word sounds slightly different when used
in various phrases.

Phonemes Of English

The sounds of a language are called pho-
nemes, and each language has a set
which is slightly different from that of other
languages. Table 3 contains a chart of all
the consonant phonemes of English, Table
4 all the vowel phonemes.

Consonants are produced by creating an
occlusion or constriction in the vocal tract
which produces an aperiodic sound
source. If the vocal cords are vibrating at
the same time, as in the case of the voiced
fricatives VV, DH, ZZ, and ZH, (See T able
5) there are two sound sources: one which
is aperiodic and one which is periodic.

Vowels are usually produced with a rela-
tively open vocal tract and a periodic
sound source provided by the vibrating
vocal cords. They are classified according
to whether the front or back of the tongue
is high or low (See Table 4), whether they
are long or short, and whether the lips are
rounded or unrounded. In English all
rounded vowels are produced in or near
the back of the mouth (UW, UH, OW, AQ,
OR, AW). Speech sounds which have fea-
tures in common behave in similar ways.
For example, the voiceless stop conso-
nants PP, TT, and KK (See Table 3)
should be preceded by 50-80 msec of si-
lence, and the voiced stop consonants BB,
DD, and GG by 10-30 msec of silence.

Allophones

Phoneme is the name given to a group of
similar sounds in a language. Recall that a
phoneme is acoustically different depend-
ing upon its position within a word. Each of
these positional variants is an allophone of
the same phoneme. An allophone, there-
fore, is the manifestation of a phoneme in
true speech signal. It is for this reason that



our inventory of English speech sounds is
called an allophone set.

How To Use The Allophone Set

(See Table 1 for instructions on how to
create all the sample words mentioned in
this section.) The allophone set (Refer to
Table 5) contains two or three versions of
some phonemes. It may be necessary to
use one allophone of a particular phoneme
for word-or-syllable-final position, A de-
tailed set of guidelines for using the allo-
phones is given in Table 5. Note that these
are suggestions, not rules.

For example, DD2 sounds good in initial
position and DD1 sounds good in final po-
sition, as in “daughter” and “collide”. One
of the differences between the initial and
final versions of a consonant is that an
initial version may be longer than the final
version. Therefore, to create an initial SS,
you can use two SSs instead of the usual
single SS at the end of a word or syllable,
as in “sister”. Note that this can be done
with TH, and FF, and the inherently short
vowels (to be discussed below), but with
no other consonants. You will want to ex-
periment with some consonants such as
str, cl) to discover which version works
best in the cluster. For example, KK1
sounds good before LL as in “clown”, and
KK2 sounds good before WW as in
“square”. One allophone of a particular
phoneme may sound better before or after
back vowels and another before or after
front vowels. KK3 sounds good before UH
and KK1 sounds good before 1Y, as in
“cookie”, Some sounds (PP, BB, TT, DD.
KK, GG, CH, and JH) require a brief dura-
tion of silence before them. For most of
these, the silence has already been added
but you may decide you want to add more.
Therefore there are several pauses in-
cluded in the allophone set varying from
10-200 msec. To create the final sounds in
the words “letter” and “little” use the allo-
phones ER and EL.

Remember that you must always think
about how a word sounds, not how it is
spelled. For example, the NG sound is
represented by the letter N in “uncle”, And
remember that some sounds may not
even be represented in words by any let-
ters, as the YY in “computer”.

As mentioned earlier there are some vow-
els which can be doubled to make longer
versions for stressed syllables. These are
the inherently short vowels IH, EH, AE,
AX, AA, and UH. For example, in the word
“extent” use one EH in the first syllable,
which is unstressed and two EHs in the
second syllable which is stressed. Of the
inherently long vowels there is one, UW ,
which has a long and short version.

The short one, UW1, sounds good after
YY in computer. The long version, UW2,
sounds good in mono-syllabic words like
“two”. Included in the vowel set is a group
called R-colored vowels. These are vowel
+ R combinations. For example, the AR in
“alarm” and the OR in “score”. Of the R-
colored vowels there is one, ER, which
has a long and short version. The short
version is good for polysyllabic words with
final ER sounds like “letter”, and the long
version is good for monosyllabic words like
“fir’. One final suggestion is that you may
want to add a pause of 30-50 msec be-
tween words, when creating sentences,
and a pause of 100-200 msec between
clauses.

Note: Every utterance must be followed by
a pause in order to make the chip stop
talking the last allophone.

Table 1:
NUMBERS:
zero ZZ YR OW
one, won WW AX AX NN1
two, to, too TT2 UW2
three TH RR1 IY
four, for, fore FF FF OR
FF FF AY VV

five

SiX SS SS IH IH PA3 KK2 SS

seven SS SS EH EH VV IH NN1

eight, ate EY PA3TT2

nine NN1 AA AY NN1

ten TT2 EH EH NN1

eleven IHLL EH EH VV IY NN1

twelve TT2 WH EH EH LL VV

thirteen TH ER1 PA2 PA3 TT2 IY
NN1

fourteen FF OR PA2 PA3 TT2 1Y
NN1

fifteen FF IH FF PA2 PA3 TT2 IY

NN1



sixteen SS SS IH PA3 KK2 SS
PA2 PA3 TT2 1Y NN1

seventeen SS SS EH VV TH NN1
PA2 PA3 TT2 1Y NN1

eighteen EY PA2 PA3 TT2 IH NN1

nineteen NN1 AY NN1 PA2 PA3
TT2 1Y NN1

twenty TT2 WH EH EH NN1 PA2
PABTT21Y

thirty TH ER2 PA2 PA3B TT2 IY

forty FF OR PA3TT2 1Y

fifty FF FF IH FF FF PA2 PA3
TT21Y

sixty SS SS IH PA3 KK2 SS
PA2 PA3TT21Y

seventy SS SS EH VV IH NNT1
PA2 PA3TT2 1Y

eighty EY PA3BTT21Y

ninety NN1 AY NN1 PA3 TT2 IY

hundred HH2 AX AX NN1 PA2
DD2 RR2 IH IH PA1 DD1

thousand TH AA AW ZZ TH PA1
PA1 NN1 DD1

million MM IH IH LL YY1 AX NNf1

DAY OF THE WEEK:

Sunday SS SS AX AX NN1 PA2
DD2 EY

Monday MM AX AX NN1 PA2 DD2
EY

Tuesday TT2 UW ZZ PA2 DD2 EY

Wednesday WW EH EH NN1 ZZ PA2
DD2 EY

Thursday TH ER2 ZZ PA2 DD2 EY

Friday FF RR2 AY PA2 DD2 EY

Saturday SS SS AE PA3 TT2 PA2
DD2 EY

MONTHS:

January JH AE AE NN1 YY2 XR IY

February FF EH EH PA1 BR RR2
Uw2 XR IY

March MM AR PA3 CH

April EY PA3 PP RR2 [H IH LL

May MM EY

June JH UW2 NN1

July JH UW1 LL AY

August AO AO PA2 GG2 AX SS
PA3 TT1

September SS SS EH PA3 PP PA3
TT2 EH EH PA1 BB2 ER1

October AA PA2 KK2 PA3B TT2

OW PA1 BB2 ER1

November

December

NN2 OW VV EH EH MM
PA1 BB2 ER1

DD2 1Y SS SS EH EH MM
PA1 BB2 ER1

LETTERS:

N<XXs<CH0OITOTVOZZIr"X«"IOTMMOO®>»

EY

BB2 1Y
SSSSIY

DD2 IY

Y

EH EH FF FF
JHIY

EY PA2 PA3 CH
AA AY

JH EH EY

KK1 EH EY

EH EH EL

EH EH MM

EH EH NNI

ow

PP 1Y

KK1 YY1 UW2
AR

EH EH SS SS
TT2 1Y

YY1 UW2
VVIY

DD2 AX PA2 BB2 EL YY1 UW2
EH EH PA3 KK2 SS SS
WW AY

ZZ Y

DICTIONARY:

alarm
bathe
bather
bathing
beer
bread

by
calendar

clock
clown
check
checked

checker
checkers

checking

AXLL AR MM

BB2 EY DH2

BB2 EY DH2 ER1

BB2 EY DH2 IH NG

BB2 YR

BB1 RR2 EH EH PA1
DD1

BB2 AA AY

KK1 AE AE LL EH NN1
PA2 DD2 ER1

KK1 LL AA AA PA3 KK2
KKILL AW NN1

CH EH EH PA3 KK2

CH EH EH PA3 KK2 PA2
TT2

CH EH EH PA3 KK1 ER1
CH EH EH PA3 KK1 ER1
Y4

CH EH EH PA3 KK1 IH
NG



checks
cognitive

collide
computer

cookie
coop
correct

corrected

correcting
corrects
crown
date
daughter
day
divided
emotional

engage

engagement

engages
engaging

enrage
enraged

enrages
enraging
escape
escaped
escapes
escaping
equal
equals

error
extent
fir
freeze

CH EH EH PA3 KK1 SS
KK3 AA AA GG3 NN1 [H
PA3TT2 IH VV

KK3 AXLL AY DD1

KK1 AX MM PP1 YY1
UW1 TT2 ER

KK3 UH KK1 IY

KK3 Uw2 PA3 PP

KK1 ER2 EH EH PA2
KK2 PA2 TT1

KK1 ER2 EH EH PA2
KK2 PA2 TT2 IH PA2
DD1

KK1 ER2 EH EH PA2
KK2 PA2 TT2 IH NG
KK1 ER2 EH EH PA2
KK2 PA2 TT1 SS

KK1 RR2 AW NN1

DD2 EY PA3 TT2

DD2 AO TT2 ER1

DD2 EH EY

DD2 IH VV AY PA2 DD2
IH PA2 DD1

IY MM OW SH AX NN1
AX EL

EH EH PA1 NN1 GG1 EY
PA2 JH

EH EH PA1 NN1 GG1 EY
PA2 JH MM EH EH NN1
PA2 PA3 TT2

EH EH PA1 NN1 GG1 EY
PA2 JH IH ZZ

EH EH PA1 NN1 GG1 EY
PA2 JH IH NG

EH NN1 RR1 EY PA2 JH
EH NN1 RR1 EY PA2 JH
PA2 DDI

EH NN1 RB1 EY PA2 JH
IHZZ

EH NN1 RR1 EY PA2 JH
IHNG

EH SS SS PA3 KK1 PA2
PA3 PP

EH SS SS PA3 KK1 PA2
PA3 PP PA2 TT2

EH SS SS PA3 KK1 PA2
PA3 PP SS

EH SS SS PAS KK1 PA2
PA3 PP IHNG

Y PA2 PA3 KK3 WH AX
EL

Y PA2 PA3 KK3 WH AX
ELZZ

EH XR OR

EH KK1 SSTT2 EH EH
NN1 TT2

FF ER2

FF FF RR11Y Z2Z

freezer
freezers
freezing
frozen

gauge
guaged

guager
guaging
hello
hour
infinitive
intrigue
intrigued
intrigues
intriguing

investigate

investigated

investigator

investigators

investigates

investigating

key

legislate

legislated

legislates

legislating

legislature

letter
litter

FF FF RRI Y ZZ ER1

FF FF RR1 1Y ZZER1Z2Z
FF FF RR1 1Y ZZ IH NG
FF FF RR1 OW ZZ EH
NN1

GG1 EY PA2 JH

GG1 EY PA2 JH PA2
DD1

GG1 EY PA2JH IH ZZ
GG1 EY PA2 JH IH NG
HH EH LL AX OW

AW ER1

IHNN1 FF FF IH IH NM
IH PA2 PA3TT2 IH VV
IH NN1 PA3 TT2 RR2 IY
PA1 GG3

IH NN1 PA3 TT2 RR2 IY
PA1 GG3 PA2 DD1

IH NN1 PA3 TT2 RR2 IY
PA1 GG3 ZZ

IH NN1 PA3 TT2 RR2 IY
PA1 GG3 IH NG

IH IHNN1 VV EH EH SS
PA2 PA3 TT2 IH PA1
GG1 EY PA2TT2

IH IHNN1 VV EH EH SS
PA2 PA3 TT2 IH PA1
GG1 EY PA2 TT2 IH PA2
DD1

IH IH NN1 VV EH EH SS
PA2 PA3 TT2 IH PA1
GG1EY PA2TT2 ER1
IH IH NN1 VV EH EH SS
PA2 PA3 TT2 IH PA1
GG1EY PA2TT2 ER1 Z2Z
IH IH NN1 VV EH EH SS
PA2 PA3 TT2 IH PA1
GG1EY PA2TT1 SS

IH IHNN1 VV EH EH SS
PA2 PA3 TT2 IH PA1
GG1 EY PA2TT2 IHNG
KK1 1Y

LL EH EH PA2 JH JH SS
SSLL EY PA2 PA3TT2
LL EH EH PA2 JH JH SS
SSLL EY PA2 PA3TT2
IH DD1

LL EH EH PA2 JH JH SS
SSLLEY PA2 PA3TTA
SS

LL EH EH PA2 JH JH SS
SSLL EY PA2 PA3TT2
IH NG

LL EH EH PA2 JH JH SS
SSLL EY PA2 PA3 CH
ER1

LL EH EH PA3 TT2 ER1
LL IH IH PA3 TT2 ER1



little
memory
memories

minute
month

nip
nipped

nipping
nips

no
physical

pin
pinned
pinning
pins
pledge
pledged
pledges
pledging
plus

ray

rays
ready
red
robot
robols

score
second

sensitive

sensitivity

sincere
sincerely

sincerity

sister

speak
spell
spelled

LL IHIH PA3TT2 EL

MM EH EH MM ER2 IY
MM EH EH MM ER2 IY
Y4

MM IH NN1 IH PA3 TT2
MM AX'NN1 TH

NN1 IH IH PA2 PA3 PP
NN1 IH IH PA2 PA3 PP
PA3 TT2

NN1 IH IH PA2 PA3 PP [H
NG

NN1 IH IH PA2 PA3 PP
SS

NN2 AX OW

FF FF IH ZZ IH PA3 KK1
AX EL

PP IH IH NN1

PP IH IH NN1 PA2 DD1
PP IH IH NN1 IH NG1

PP IH IH NN1 ZZ

PP LL EH EH PA3 JH

PP LL EH EH PA3 JH
PA2 DD1

PP LL EH EH PA3 JH IH
Y4

PP LL EH EH PA3 JH IH
NG

PP LL AX AX SS SS

RR1 EHEY

RR1 EHEY ZZ

RR1 EH EH PA1 DD2 IY
RR1 EH FH PA1 DDI

RR1 OW PA2 BB2 AA
PA3 TT2

RR1 OW PA2 BA2 AA
PA3 TT1 SS

SS SS PA3 KK3 OR

SS SS EH PA3 KK1 IH
NN1 PA2 DD1

SS SS EH EH NN1 SS SS
IH PA2 PA3TT2 IH VV
SS SS EH EH NN1 SS SS
IH PA2 PA3TT2 IH VV IH
PA2 PA3TT21Y

SS SS IH IH NN1 SS SS
YR

SS SS IH IH NN1 SS SS
YRLLIY

SS SS IH IH NN1 SS SS
EH EH RR1 IH PA2 PA3
TT2 1Y

SSSSIHIHSS PA3 TT2
ER1

SS SS PA3 IY PA3 KK2
SS SS PA3 PP EH EH EL
SS SS PA3 PP EH EH EL
PA3 DDI

speller
spellers
spelling
spells
start
started
starter
starting
starts
stop
stopped
stopper
stopping
stops

subject (noun)

subject (verb)

sweat
sweated
sweater
sweaters
sweating
sweats

switch
switched

switches
switching
system

systems

SS SS PA3 PP EH EH EL
ER2

SS SS PA3 PP EH EH EL
ER2 77

SS SS PA3 PP EH EH EL
IHNG

SS SS PA3 PP EH EH EL
Y4

SS SS PA3 TT2 AR PA3
TT2

SS SS PA3 TT2 AB PA3
TT2 IH PA1 DD2

SS SS PA3 TT2 AR PA3
TT2 ER1

SS SS PP3 TT2 AR PA3
TT2 IH NG

SS SS PP3 TT2 AR PA3
TT1 SS

SS SS PA3 TT1 AA AA
PA3 PP

SS SS PA3 TT1 AA AA
PA3 PP PA3 TT2

SS SS PA3 TT1 AA AA
PA3 PP ER1

SS SS PA3 TT1 AA AA
PA3 FP IH NG

SS SS PA3 TT1 AA AA
PA3 PP SS

SS SS AX AX PA2 BB1
PA2 JH EH PA3 KK2 PA3
TT2

SS SS AX PA2 BB1 PA2
JH EH EH PA3 KK2 PA3
TT2

SS SS WW EH EH PAS3
TT2

SS SS WW EH EH PAS3
TT2 IH PA3 DD1

SS SS WW EH EH PA3
TT2 ER1

SS SS WW EH EH PA3
TT2 ER1 ZZ

SS SS WW EH EH PA3
TT2 IH NG

SS SS WW EH EH PA3
TT2 SS

SS SS WH IH IH PA3 CH
SS SS WH IH IH PA3 CH
PA3 TT2

SS SS WH IH IH PA3 CH
IHZZ

SS SS WH IH IH PA3 CH
IH NG2

SS SS IH IH SS SS PA3
TT2 EH MM

SS SS IH IH SS SS PA3
TT2 EH MM ZZ



talk TT2 AO AO PA2 KK2

talked TT2 AO AO PA3 KK2 PA3
TT2

talker TT2 AO AO PA3 KK1
ER1

talkers TT2 AO AO PA3 KK1
ER1 ZZ

talking TT2 AO AO PA3 KK1 IH
NG

talks TT2 AO AO PA2 KK2 SS

thread TH RR1 EH EH PA2 DD1

threaded TH RR1 EH EH PA2 DD2
IH PA2 DD1

threader TH RR1 EH EH PA2 DD2
ER1

threaders TH RR1 EH EH PA2 DD2
ER1 ZZ

threading TH RR1 EH EH PA2 DD2
IHNG

threads TH RR1 EH EH PA2 DD2
Y4

then DH1 EH EH NNI

time TT2 AA AY MM

times TT2 AAAY MM Z2Z

uncle AX NG PA3 KK3 EL

whale WW EY EL

whaler WW EY LL ER1

whalers WW EY LL ER1 ZZ

whales WW EY EL 27

whaling WW EY LL TH NG

year YY2 YR

yes YY2 EH EH SS SS

TABLE 2 - EXAMPLES OF SPELLING
IRREGULARITIES

Different sounds
represented by
the same letters

Same sound
represented by
different letters

Vowels
mEAt VEIn
fEEt forElgn
pEte dElsm
pEople dElcer
pennY gElsha
Consonants
SHip althouGH
tenSlon GHastly
preClous couGH
naTlon hiccouGH

TABLE 5 - GUIDELINES FOR USEING
THE ALLOPHONES

Silence

PA1 (10ms) - before BB, DD, GG, and JH

PA2 (30ms) - before BB, DD, GG, and JH

PAS3 (50ms) - before PP, TT, KK, and CH,
and between words

PA4 (100 ms) - between clauses and

PA5 (200 ms)  sentences

Short Vowels

*/IH/ - sitting, stranded
*IEH/ - extent, gentlemen
*IAE/ - extract, acting
*/UH/ - cookie, full

*/AO/ - talking, song
*IAX/ - lapel, instruct
*IAA/ - pottery, cotton

Long Vowels

ny/ - treat, people, penny

IEY/ - great, statement, tray

/AY/ - kite, sky, mighty

/0Y/ - noise, toy, voice

/UW1/ - after clusters with YY: computer
/UW2/ - in monosyllabic words: two, food
/OW/ - zone, close, show

/AW/ - sound, mouse, down

/EL/ - little, angle, gentlemen

R-Colored Vowels

/ER1/ - letter, furniture, interrupt
/ER2/ - monosyllables: bird, fern, burn
/OR/ - fortune, adorn, store

/AR/ - farm, alarm, garment

YR/ - hear, earring, irresponsible
IXR/ - hair, declare, stare
Resonants

/WW/ - we, warrant, linguist

/RR1/ - initial position: read, write, x-ray

/RR2/ - initial clusters: brown, crane,
grease

/LL/ - like, hello, steel

YY1/ - clusters: cute, beauty, computer

/YY2/ - initial position: yes, yarn, yo-yo



Voiced Fricatives Voiceless Stops

NVV/ - vest, prove, even PP/ - pleasure, ample, trip

/DH1/ - word-initial position: this, then, TT1/ - final clusters before SS: tests,
they its

/DH2/ - word-final and between vowels: TT2/ - all other positions: test, street
bathe, bathing /KK1/ - before front vowels: YR, 1Y, IH,

1ZZ/ - z0o, phase EY, EH, XR, AE, ER, AX; initial

1ZH/ - beige, pleasure clusters: cute, clown, scream

/KK2/ - final position: speak; final
clusters: task

Voiceless Fricatives /KK3/ - before back vowels: UW, UH,
Ow, OY, OR, AR, AQ; initial
*IFF/ -) These may be doubled for clusters: crane, quick, clown,
initial position and scream
*TH/ -) used singly in final -) position
*/SS/ -)
/SH/ - shirt, leash, nation Affricates
HH1/ - before front vowels: YR, IY, IH,
EY, EH, XR, AE /CH/ - church, feature
/HH2/ - before back vowels: UW, UH, JH/ - judge, injure
ow, OY, AO, OR, AR
/WH/ - white, whim, twenty
Nasal
Voiced Stops MM/ - milk, alarm, ample
/NN1/ - before front and central
/BB1/ - final position: rib; between vowels: YR, IY, IH, EY, EH,
vowels: fibber, in clusters: XR, AE, ER, AX, AW, AY, UW;
bleed, brown final clusters: earn
/BB2/ - initial position before a vowel: /NN2/ - before back vowels: UH, OW,
beast QY, OR, AR, AA
/DD1/ - final position: played, end ING/ - string, anger
/DD2/ - initial position: down; clusters:
drain
1GG1/ - before high front vowels: YR,
1Y, IH, EY, EH, XR TABLE 4 - VOWEL PHONEMES OF ENGLISH
1GG2/ - before high back vowels: UW,
UH, OW, OY, AX; and clusters: FRONT CENTRAL BACK
green, glue
/GG3/ - before low vowels: AE, AW, YR
AY, AR, AA, AO, OR, ER; and
medial clusters: anger; and High Y UW#
final position: pe
pos Peg IH* UH*#
* These allophones can be doubled. EY ER Oow#
Mid EH* AX* oY#
XR
AE* AW# AO*#
Low AY OR#
AR
* Short Vowels .
# Rounded Vowels AA




TABLE 3 - CONSONANT PHONEMES OF ENGLISH**

LABIO- | INTER- | ALVEO-
LABIAL |DENTAL |DENTAL | LAR  |PALATAL| VELAR | GLOTTAL
Stops: Voiceless PP TT KK
Voiced BB DD GG
Fricatives:] Voiceless WH FF TH SS SH HH
Voiced Vv DH 2z ZH*
Affricates:] Voiceless CH
Voiced JH
Nasals Voiced MM NN NG*
Resonants Voiced ww RR,LL YY
*These do not occur in word-initial position in English.
Labial: Upper and Lower Lips Palatal: Body of Tongue Approxi-
Touch or Approximate mates Palate (roof of mouth)
Labio-Dental: Upper Teeth and Lower Velar: Body of Tongue Touches
Lip Touch Velum (posterior portion of
Inter-Dental: Tongue Between Teeth roof of mouth)
Alveolar: Tip of Tongue Touches or Glottal: Glottis (opening between

Approximates Alveolar
Ridge (just behind upper

teeth)

vocal cords)

(These eight pages about "ALLOPHONE SPEECH SYNTHESIS" are RadioShack Corporation
copyrighted material. It is reprinted by written permission of RadioShack.)



Program #1 (MIDI #0):
Full length playback of allophones,
up to 64 allophones buffered

Program #2 (MIDI #1):
No buffering, allophones
retriggered and played on key

Pitch area (Modulation Wheel):
#0/#1: EO, #2/#3: FO ... #126/#127: G5

MIDI Note  MIDI # Allophone
C-1 0 /AR/
C#-1 1 /AW/
D-1 2 /AX/
D#-1 3 /AY/
E-1 4 /BB1/
F-1 5 /BB2/
F#-1 6 /CH/
G-1 7 /DD1/
G#-1 8 /DD2/
A-1 9 /DH1/
A#-1 10 /DH2/
B-1 11 /EH/
Co 12 /EL/
C#0 13 /ER1/
DO 14 /ER2/
D#0 15 IEY/
EO 16 /FF/
FO 17 1GG1/
F#0 18 1GG2/
GO 19 /1GG3/
G#0 20 /HH1/
A0 21 /HH2/
A#0 22 /IH/
BO 23 NnY/
C1 24 /JH/
C#1 25 /KK1/
D1 26 IKK2/
D#1 27 /IKK3/
E1 28 /LL/
F1 29 MM/
F#1 30 ING/
G1 31 /NN1/
G#1 32 PA1
A1 33 PA2
A#1 34 PA3

Program #3 (MIDI #2):

No buffering, full length playback,
allophones retriggered after
modwheel control change

Program #4 (MIDI #3):
No buffering, allophones
retriggered and played on key

Free key playing, C-1 ... G9

Modulation Wheel (MIDI #1)
0 PA1

1 PA1

2 PA2
3 PA2
4 PA3

5 PA3

6 PA4

7 PA4

8 PA5

9 PA5
10 IAA/
11 /AA/
12 /AE/
13 /AE/
14 IAO/
15 /AO/
16 /AR/
17 /AR/
18 AW/
19 AW/
20 /AX/
21 IAX/
22 IAY/
23 /AY/
24 /BB1/
25 /BB1/
26 /BB2/
27 /BB2/
28 /CH/
29 /CH/
30 /DD1/
31 /DD1/
32 /DD2/
33 /DD2/
34 /DH1/




B1
c2
C#2
D2
D#2
E2
F2
F#2
G2
G#2
A2
A#2
B2
C3
C#3
D3
D#3
E3
F3
F#3
G3
G#3
A3
A#3
B3
C4
C#4
D4
D#4
E4
F4
F#4
G4
G#4
A4
A#4
B4
C5
C#5
D5
D#5
E5
F5
F#5
G5
G#5
A5
A#5
B5

35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

PA4
PAS5
IAA/
/AE/
IAO/
/AR/
AW/
IAX/
IAY/
/BB1/
/BB2/
ICH/
/DD1/
/DD2/
/DH1/
/DH2/
/EH/
/EL/
/ER1/
/ER2/
IEY/
IFF/
1GG1/
1GG2/
1GG3/
/HH1/
/HH2/
/IH/
nY/
IJH/
/KK1/
IKK2/
/KK3/
/LL/
MM/
ING/
/NN1/
/INN2/
/OR/
/OW/
10Y/
PP/
/RR1/
/RR2/
ISH/
/SS/
[TH/
111/
12/

35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

/DH1/
/DH2/
/DH2/
[EH/
/EH/
/EL/
/EL/
/[ER1/
/ER1/
/ER2/
/ER2/
IEY/
IEY/
/FF/
/FF/
1GG1/
1GG1/
1GG2/
1GG2/
/1GG3/
/GG3/
/HH1/
/HH1/
/HH2/
/HH2/
/IH/
/IH/
Y/
Y/
IJH/
IJH/
/KK1/
/KK1/
IKK2/
/KK2/
/KK3/
/KK3/
/LL/
/LL/
MM/
MM/
ING/
ING/
/NN1/
/NN1/
/NN2/
/NN2/
/OR/
/OR/




C6
C#6
D6
D#6
E6
F6
F#6
G6
G#6
A6
A#6
B6
C7
C#7
D7
D#7
E7
F7
F#7
G7
G#7
A7
A#7
B7
C8
C#8
D8
D#8
E8
F8
F#8
G8
G#8
A8
A#8
B8
C9
C#9
D9
D#9
E9
F9
F#9
G9

84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

/UH/
IUW1/
IUW2/
IV
WH/
WW/
IXR/
YR/
YY1/
YY2/
1ZH/
1272/
/INN2/
/OR/
/OW/
10Y/
PP/
/RR1/
/RR2/
ISH/
ISS/
[TH/
ARRY,
12/
/UH/
IUW1/
IUW2/
IV
WH/
WW/
IXR/
YR/
YY1/
YY2/
1ZH/
1272/
PA1
PA2
PA3
PA4
PAS5
IAA/
/AE/
/AO/

84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

/OW/
/OW/
/0Y/
/0Y/
PP/
PP/
/RR1/
/RR1/
/RR2/
/RR2/
/SH/
ISH/
/SS/
/SS/
[TH/
[TH/
M1/
M1/
12/
12/
UH/
/UH/
/UW1/
/UW1/
IUW2/
IUW2/
VV/
IVV/
/WH/
/WH/
/WW/
IWW/
IXR/
IXR/
YR/
YR/
YY1/
YY1/
YY2/
YY2/
IZH/
[ZH/
127/
1271




Program #5 (MIDI #4):
Full length playback of allophones,
up to 64 allophones buffered

Program #6 (MIDI #5):
No buffering, allophones
retriggered and played on key

Pitch area (Modulation Wheel):
#0/#1: EO, #2/#3: FO ... #126/#127: G5

MIDI Note  MIDI # Allophone
C-1 0 PA1
C#-1 1 PA2
D-1 2 PA3
D#-1 3 PA4
E-1 4 PA5
F-1 5 /0Y/
F#-1 6 /AY/
G-1 7 /EH/
G#-1 8 /KK3/
A-1 9 /PP/
A#-1 10 /JH/
B-1 11 /NN1/
Co 12 /IH/
C#0 13 TT12/
DO 14 /RR1/
D#0 15 [AX/
EO 16 MM/
FO 17 TT1/
F#0 18 /DH1/
GO 19 NnY/
G#0 20 IEY/
A0 21 /DD1/
A#0 22 /UW1/
BO 23 /AO/
C1 24 /AA/
C#1 25 YY2/
D1 26 /AE/
D#1 27 /HH1/
E1 28 /BB1/
F1 29 [TH/
F#1 30 /UH/
G1 31 /UW2/
G#1 32 /AW/
A1 33 /DD2/
A#1 34 /1GG3/

Program #7 (MIDI #6):

No buffering, full length playback,
allophones retriggered after
modwheel control change

Program #8 (MIDI #7):
No buffering, allophones
retriggered and played on key

Free key playing, C-1 ... G9

Modulation Wheel (MIDI #1)
0 PA1

1 PA1

2 PA2

3 PA2

4 PA3

5 PA3

6 PA4

7 PA4

8 PA5

9 PA5
10 10Y/
11 /10Y/
12 IAY/
13 IAY/
14 /EH/
15 /EH/
16 /KKS/
17 /KK3/
18 PP/
19 /PP/
20 IJH/
21 IJH/
22 /NN1/
23 /NN1/
24 /IH/
25 /IH/
26 112/
27 112/
28 /RR1/
29 /RR1/
30 IAX/
31 IAX/
32 MM/
33 MM/
34 [TT1/




B1
c2
C#2
D2
D#2
E2
F2
F#2
G2
G#2
A2
A#2
B2
C3
C#3
D3
D#3
E3
F3
F#3
G3
G#3
A3
A#3
B3
C4
C#4
D4
D#4
E4
F4
F#4
G4
G#4
A4
A#4
B4
C5
C#5
D5
D#5
E5
F5
F#5
G5
G#5
A5
A#5
B5

35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

IV
1GG1/
/SH/
[ZH/
/RR2/
IFF/
IKK2/
/KK1/
1272/
ING/
/LL/
\WW/
IXR/
/WH/
YY1/
ICH/
/ER1/
/ER2/
/OW/
/DH2/
ISS/
/INN2/
/HH2/
/OR/
/AR/
YR/
1GG2/
/EL/
/BB2/
/KK3/
/PP/
IJH/
/NN1/
/IH/
T2/
/RR1/
IAX/
MM/
11/
/DH1/
nY/
IEY/
/DD1/
/UW1/
IAO/
IAA/
YY2/
/AE/
/HH1/

35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

1/
/DH1/
/DH1/
Y/
Y/
IEY/
IEY/
/DD1/
/DD1/
/UW1/
/UW1/
/AO/
/AO/
IAA/
IAA/
YY2/
YY2/
/AE/
/AE/
/HH1/
/HH1/
/BB1/
/BB1/
[TH/
[TH/
/UH/
/UH/
TUW2/
TUW2/
AW/
AW/
/DD2/
/DD2/
1GG3/
/1GG3/
IVV/
IVV/
1GG1/
1GG1/
ISH/
ISH/
[ZH/
1ZH/
/RR2/
/RR2/
IFF/
/FF/
IKK2/
/KK2/




C6
C#6
D6
D#6
E6
F6
F#6
G6
G#6
A6
A#6
B6
C7
C#7
D7
D#7
E7
F7
F#7
G7
G#7
A7
A#7
B7
C8
C#8
D8
D#8
E8
F8
F#8
G8
G#8
A8
A#8
B8
C9
C#9
D9
D#9
E9
F9
F#9
G9

84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

/BB1/
[TH/
/UH/
IUW2/
AW/
/DD2/
/IGG3/
NV
1GG1/
/SH/
1ZH/
/RR2/
/FF/
IKK2/
/KK1/
1ZZ]
ING/
/LL/
WW/
IXR/
WH/
YY1/
/CH/
/ER1/
/ER2/
/OW/
/DH2/
ISS/
/INN2/
HH2/
/OR/
/AR/
YR/
1GG2/
/EL/
/BB2/
PA1
PA2
PA3
PA4
PAS5
10Y/
IAY/
/EH/

84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

/KK1/
/KK1/
127/
1ZZ/
ING/
ING/
/LL/
/LL/
IWW/
/WW/
IXR/
IXR/
IWH/
/WH/
YY1/
YY1/
/CH/
/CH/
/ER1/
/[ER1/
/ER2/
/ER2/
/OW/
/IOW/
/DH2/
/DH2/
/SS/
ISS/
/NN2/
/NN2/
/HH2/
/HH2/
/OR/
/OR/
/AR/
AR/
YR/
YR/
1GG2/
1GG2/
/EL/
/EL/
/BB2/
/BB2/




Program #9 (MIDI #8):
Full length playback of allophones,
up to 64 allophones buffered

Program #10 (MIDI #9):
No buffering, allophones
retriggered and played on key

Pitch area (Modulation Wheel):
#0/#1: EO, #2/#3: FO ... #126/#127: G5

MIDI Note  MIDI # Allophone
C-1 0 /AR/
C#-1 1 /AW/
D-1 2 /AX/
D#-1 3 /AY/
E-1 4 /BB1/
F-1 5 /BB2/
F#-1 6 /ER1/
G-1 7 /DD1/
G#-1 8 /DD2/
A-1 9 /DH1/
A#-1 10 /DH2/
B-1 11 /EH/
Co 12 /EL/
C#0 13 /ER1/
DO 14 /ER2/
D#0 15 IEY/
EO 16 1ZZ/
FO 17 1GG1/
F#0 18 1GG2/
GO 19 /1GG3/
G#0 20 /BB1/
A0 21 /OR/
A#0 22 /IH/
BO 23 NnY/
C1 24 /IH/
C#1 25 1ZZ/
D1 26 1ZZ]
D#1 27 /IH/
E1 28 /LL/
F1 29 /DH1/
F#1 30 /LL/
G1 31 /IH/
G#1 32 PA1
A1 33 PA2
A#1 34 PA3

Program #11 (MIDI #10):

No buffering, full length playback,
allophones retriggered after
modwheel control change

Program #12 (MIDI #11):
No buffering, allophones
retriggered and played on key

Free key playing, C-1 ... G9

Modulation Wheel (MIDI #1)
0 PA1

1 PA1

2 PA2

3 PA2

4 PA3

5 PA3

6 PA4

7 PA4

8 PA5

9 PA5
10 IAA/
11 /AA/
12 /AE/
13 /AE/
14 IAO/
15 /AO/
16 /AR/
17 /AR/
18 AW/
19 AW/
20 /AX/
21 IAX/
22 IAY/
23 /AY/
24 /BB1/
25 /BB1/
26 /BB2/
27 /BB2/
28 /ER1/
29 /ER1/
30 /DD1/
31 /DD1/
32 /DD2/
33 /DD2/
34 /DH1/




B1
c2
C#2
D2
D#2
E2
F2
F#2
G2
G#2
A2
A#2
B2
C3
C#3
D3
D#3
E3
F3
F#3
G3
G#3
A3
A#3
B3
C4
C#4
D4
D#4
E4
F4
F#4
G4
G#4
A4
A#4
B4
C5
C#5
D5
D#5
E5
F5
F#5
G5
G#5
A5
A#5
B5

35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

PA4
PAS5
IAA/
/AE/
IAO/
/AR/
AW/
IAX/
IAY/
/BB1/
/BB2/
/ER1/
/DD1/
/DD2/
/DH1/
/DH2/
/EH/
/EL/
/ER1/
/ER2/
IEY/
127/
1GG1/
1GG2/
1GG3/
/BB1/
/OR/
/IH/
nY/
/IH/
1ZZ/
1272/
/IH/
/LL/
/DH1/
/LL/
/IH/
/OR/
/OR/
/OW/
10Y/
/IH/
/RR1/
/RR2/
IZH/
/OR/
/UH/
/DH1/
/RR1/

35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

/DH1/
/DH2/
/DH2/
[EH/
/EH/
/EL/
/EL/
/[ER1/
/ER1/
/ER2/
/ER2/
IEY/
IEY/
127/
127/
1GG1/
1GG1/
1GG2/
1GG2/
/1GG3/
/GG3/
/BB1/
/BB1/
/OR/
/OR/
/IH/
/IH/
Y/
Y/
/IH/
/IH/
127/
1272/
127/
127/
/IH/
/IH/
/LL/
/LL/
/DH1/
/DH1/
/LL/
/LL/
/IH/
/IH/
/OR/
/OR/
/OR/
/OR/




C6
C#6
D6
D#6
E6
F6
F#6
G6
G#6
A6
A#6
B6
C7
C#7
D7
D#7
E7
F7
F#7
G7
G#7
A7
A#7
B7
C8
C#8
D8
D#8
E8
F8
F#8
G8
G#8
A8
A#8
B8
C9
C#9
D9
D#9
E9
F9
F#9
G9

84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

/UH/
IUW1/
IUW2/
IV
YY1/
WW/
IXR/
YR/
YY1/
YY2/
1ZH/
1272/
/OR/
/OR/
/OW/
10Y/
/IH/
/RR1/
/RR2/
[ZH/
/OR/
/UH/
/DH1/
/RR1/
/UH/
IUW1/
IUW2/
IV
YY1/
WW/
IXR/
YR/
YY1/
YY2/
1ZH/
1272/
PA1
PA2
PA3
PA4
PAS5
IAA/
/AE/
/AO/

84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

/OW/
/OW/
/0Y/
/0Y/
/IH/
/IH/
/RR1/
/RR1/
/RR2/
/RR2/
1ZH/
IZH/
/OR/
/OR/
/UH/
/UH/
/DH1/
/DH1/
/RR1/
/RR1/
UH/
/UH/
/UW1/
/UW1/
IUW2/
IUW2/
VV/
IVV/
YY1/
YY1/
/WW/
IWW/
IXR/
IXR/
YR/
YR/
YY1/
YY1/
YY2/
YY2/
IZH/
[ZH/
127/
1271




Program #13 (MIDI #12):
Full length playback of allophones,
up to 64 allophones buffered

Program #14 (MID| #13):
No buffering, allophones
retriggered and played on key

Pitch area (Modulation Wheel):
#0/#1: EO, #2/#3: FO ... #126/#127: G5

MIDI Note  MIDI # Allophone
C-1 0 PA1
C#-1 1 PA2
D-1 2 PA3
D#-1 3 PA4
E-1 4 PA5
F-1 5 /0Y/
F#-1 6 /AY/
G-1 7 /EH/
G#-1 8 /IH/
A-1 9 /IH/
A#-1 10 /IH/
B-1 11 /IH/
Co 12 /IH/
C#0 13 /RR1/
DO 14 /RR1/
D#0 15 [AX/
EO 16 /DH1/
FO 17 /DH1/
F#0 18 /DH1/
GO 19 NnY/
G#0 20 IEY/
A0 21 /DD1/
A#0 22 /UW1/
BO 23 /AO/
C1 24 /AA/
C#1 25 YY2/
D1 26 /AE/
D#1 27 /BB1/
E1 28 /BB1/
F1 29 /UH/
F#1 30 /UH/
G1 31 /UW2/
G#1 32 /AW/
A1 33 /DD2/
A#1 34 /1GG3/

Program #15 (MIDI #14):

No buffering, full length playback,
allophones retriggered after
modwheel control change

Program #16 (MID| #15):
No buffering, allophones
retriggered and played on key

Free key playing, C-1 ... G9

Modulation Wheel (MIDI #1)
0 PA1

1 PA1

2 PA2

3 PA2

4 PA3

5 PA3

6 PA4

7 PA4

8 PA5

9 PA5
10 10Y/
11 /10Y/
12 IAY/
13 IAY/
14 /EH/
15 /EH/
16 /IH/
17 /IH/
18 /IH/
19 /IH/
20 /IH/
21 /IH/
22 /IH/
23 /IH/
24 /IH/
25 /IH/
26 /RR1/
27 /RR1/
28 /RR1/
29 /RR1/
30 IAX/
31 IAX/
32 /DH1/
33 /DH1/
34 /DH1/




B1
c2
C#2
D2
D#2
E2
F2
F#2
G2
G#2
A2
A#2
B2
C3
C#3
D3
D#3
E3
F3
F#3
G3
G#3
A3
A#3
B3
C4
C#4
D4
D#4
E4
F4
F#4
G4
G#4
A4
A#4
B4
C5
C#5
D5
D#5
E5
F5
F#5
G5
G#5
A5
A#5
B5

35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

IV
1GG1/
1ZH/
[ZH/
/RR2/
127/
127/
1ZZ/
1272/
/LL/
/LL/
\WW/
IXR/
YY1/
YY1/
/ER1/
/ER1/
/ER2/
/OW/
/DH2/
/OR/
/OR/
/OR/
/OR/
/AR/
YR/
1GG2/
/EL/
/BB2/
/IH/
/IH/
/IH/
/IH/
/IH/
/RR1/
/RR1/
IAX/
/DH1/
/DH1/
/DH1/
nY/
IEY/
/DD1/
/UW1/
IAO/
IAA/
YY2/
/AE/
/BB1/

35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83

/DH1/
/DH1/
/DH1/
Y/
Y/
IEY/
IEY/
/DD1/
/DD1/
/UW1/
/UW1/
/AO/
/AO/
IAA/
IAA/
YY2/
YY2/
/AE/
/AE/
/BB1/
/BB1/
/BB1/
/BB1/
/UH/
/UH/
/UH/
/UH/
TUW2/
TUW2/
AW/
AW/
/DD2/
/DD2/
1GG3/
/1GG3/
IVV/
IVV/
1GG1/
1GG1/
1ZH/
IZH/
[ZH/
1ZH/
/RR2/
/RR2/
127/
127/
127/
127/




C6
C#6
D6
D#6
E6
F6
F#6
G6
G#6
A6
A#6
B6
C7
C#7
D7
D#7
E7
F7
F#7
G7
G#7
A7
A#7
B7
C8
C#8
D8
D#8
E8
F8
F#8
G8
G#8
A8
A#8
B8
C9
C#9
D9
D#9
E9
F9
F#9
G9

84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

/BB1/
/UH/
/UH/
IUW2/
AW/
/DD2/
/IGG3/
NV
1GG1/
1ZH/
1ZH/
/RR2/
1272/
127/
127/
1ZZ]
/LL/
/LL/
WW/
IXR/
YY1/
YY1/
/ER1/
/ER1/
/ER2/
/OW/
/DH2/
/OR/
/OR/
/OR/
/OR/
/AR/
YR/
1GG2/
/EL/
/BB2/
PA1
PA2
PA3
PA4
PAS5
10Y/
IAY/
/EH/

84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

127/
127/
127/
1ZZ/
/LL/
/LL/
/LL/
/LL/
WWY/
/WW/
IXR/
IXR/
YY1/
YY1/
YY1/
YY1/
/ER1/
/ER1/
/ER1/
/[ER1/
/ER2/
/ER2/
/OW/
/IOW/
/DH2/
/DH2/
/OR/
/OR/
/OR/
/OR/
/OR/
/OR/
/OR/
/OR/
/AR/
AR/
YR/
YR/
1GG2/
1GG2/
/EL/
/EL/
/BB2/
/BB2/




Ploytec's Number Table:

Zero /ZZ] [EH/ [EH/ /ER1/ /IOW/ /IPA1/

One /WW/ /AX/ INN1/ /PA1/

Two [TT2/ IJUW2/ /IPA1/

Three [TH/ IRR2/ Y/ IPA1/

Four /FF/ IOW/ /ER1/ IPA1/

Five /FF/ /AO/ IAY! IFF/ IPA1/

Six /SS/ NH/ H/ IKK1/ /SS/ IPA1/

Seven /SS/ /EH/ IVV/ [EH/ /EH/ INN1/ /PA1/
Eight /EY/ [DH2/ [TT2/ IPA1/

Nine /NN1//AY/ INN1/ /PA1/

Ten [TT2/ /[EH/ /EH/ INN1/ /PA1/

Eleven /EH/ /LL/ JEH/ NV [EH/ INN1/ /PA1/
Twelve [TT2/ \WW/ /EH/ /LL/ [FF/ IPA1/
Thirteen [TH/ /ER2/ [TT2/ 1Y/ INN1/ /PA1/
Fourteen /FF/ IOW/ /ER1/ [TT2/ 1Y/ INN1/ /PA1/
Fifteen /FF/ \H/ NH/ /FF/ [TT2/ NY/ INN1/ /PA1/
Sixteen /SS/ NH/ IKK1/ /SS/ [TT2/ 1Y/ INN1/ /PA1/
Seventeen  /SS//EH/ /VV//EH/ /INN1/ /TT2/ 1Y/ INN1/ /PA1/
Eighteen /EY/ IDH2/ [TT2/ 1Y/ INN1/ /PA1/
Nineteen /NN1//AY/ INN1/ /TT2/ /IY/ INN1/ /PA1/
Twenty [TT2/ \WWY/ /EH/ INN1/ [TT2/ Y/ IPA1/
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