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Section 1

Introduction to Speech Synthesis

Overview of Speech Synthesis

Digital speech synthesis is a relatively new outgrowth of today’s semiconductor technology. Although
tape recorders and other analog speech devices have been available for years, they are somewhat

restricted in that they can replay only prerecorded speech. Tape recorders, in a strict sense, are not
synthesizers, but sound reproduction systems.

A speech synthesizer creates an approximation of the human voice by processing a coded vocabulary of
speech or vocal tract sounds. These sounds can be combined into words and phrases to generate original
elements of speech. Speech synthesis has an advantage over prerecorded speech in that you can pick
sounds and words at random and tie them together in any desired sequence.

The original source of synthetic speech is a human voice. A speaker pronounces sounds, words, or phrases
into a microphone that is linked to an electronic sound coding system. Depending on the system, sound is
converted into digital information through either waveform coding or parametric coding techniques. The
digital code can then be used as vocabulary for a speech synthesis system, which converts the code into
sounds we can hear. No coding scheme is perfect however and at least some qualities of speech are lost.
The quality of the synthetic speech depends on the type and quantity of code used.

o Waveform coding: Words and phrases of speech are coded from direct sampling of the original
speech sound wave in this technique. Characteristics of the sound wave are sampled at relatively
high rates and converted into digital code. This type of coding is the most direct and results in the
highest quality synthetic speech. However, high quality waveform coding requires a very high data
sampling rate, and therefore a high storage requirement.

e Parametric coding: With this type of coding, the human voice is modeled through analysis. Rather
than directly digitizing a word or phrase as in waveform coding, words and phrases of speech are
analyzed according to a parametric model based on the human vocal tract Thls techmque requlres
less data than waveform coding, but at the expense of some quality.

As a communication tool, speech synthesis can be used in a variety of applications with computer
systems. Anywhere speech communication is more convenient than printed or displayed output,
synthetic speech offers a solution. For example, consider a situation where a person is operating a digital
voltmeter on a printed circuit board. Rather than looking up from the board and possibly disturbing the
leads of the voltmeter, the measured voltages could be output through speech. Other uses cover the range
of the industrial, business, educational, and home environments. ‘

Series 80 Speech Synthesis

The HP 82967A Speech Synthesis Module is designed for all the Series 80 Personal Computers. It is the
basis of a speech synthesis or generation system, and provides a means for Series 80 users to output
speech by adding a minimal amount of equipment to their computer. The system uses a parametric coding

-
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6 Section 1: Introduction to Speech Synthesis

scheme known as LPC (linear predictive coding). This technique generates high quality speech at
moderately low data transfer rates. It is exclusively a voice synthesis system and is not capable of
performing voice recognition. '

Features of the Series 80 speech system include:

e High quality speech output.

e A vocabulary of over 1500 words and sounds.

e A dictionary editing program for creating user speech files.
¢ Manual and programmable volume control.

e Both 1/4-inch and RCA phono jack output connectors.

e Hardware and speech file compatibility throughout Series 80 Personal Computers.

The Series 80 speech system includes both a plug-in module and software stored on a 5%-inch and 3%-inch
disc. The plug-in module contains the hardware necessary for outputting speech to a speaker or
headphone set; both a standard %-inch and a RCA phono jack connector are provided on the module. An
output speaker or headphones must be provided by the user; however, the speaker in the HP 82912A or
HP 82913A Monitor can be used for speech synthesis with the HP-86.

The speech synthesis disc, supplied in two sizes, contains the software necessary to create and output
speech with the module (the 3"z and 5Y%-inch discs contains the same software). Three types of files are
provided on the disc:

¢ BASIC program files named "EQIT2S", "CH2 5% and "EDITS7": These programs provide
the dictionary editing capability necessary for creating user speech files. Speech files are data files
that contain the code for synthetic speech. "EDITS5" and "CHE35" are used with the HP-83/85
and "EDITE7" is used with the HP-86/87.

o,

e Binary program files named "SFPEEZZ" and "SREKEBST": These binaries enable your
computer to access speech and vocabulary files and communicate with the speech module.
"SPEBESY is used only with the HP-83/85, and is loaded automatically by "EDITE3".
Likewise, "SFKEST" is used only with the HP-86/87, and is loaded automatically by

"EQITET". - I -

e Vocabulary files named " H" through " Z" (26 files): The vocabulary data files stored on your disc
are organized by letter categories. Each file contains the words available for speech synthesis that
begin with the file name letter. In addition to a variety of commonly used English words, the
vocabulary files contain the A-Z alphabet, number names sufficient for generating numbers up to
999,999,999, predefined pauses, prefixes, suffixes, and special sound effects. Vocabulary files are
compatible with all of the Series 80 Personal Computer synthetic speech systems.

Required Equipment
The following items are provided with the Series 80 Speech Synthesis System:
e HP 82967A Speech Synthesis Module.
e 5Y%-inch and 3%-inch flexible discs (assigx_led the volume label " SFEECH").
o HP82967A Speech Synthesis Module Owner’s Manual (part number 82967-90004).
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Synthesizing speech requires some equipment in addition to a Series 80 Personal Computer and the
HP 82967A Speech Synthesis Module and disc. Listed below are descriptions and part numbegs of the
equipment required for each of the Series 80 Personal Computers. Although the HP 82967A Speech
Module is compatible with each of the Series 80 computers, the speech software is not. Be sure that you use
the correct software for your computer. Both the HP-83/85 software ("ELDITZS", "CH2S", and
"SPEEZS") and the HP-86/87 software ("EDITZ7V" and "SFKEST ") are stored on the Speech
Synthesis System Disc. ‘

-

A minimum of one Series 80 disc drive is required for editing dictionaries with the "ENITEZ5" or
"EOITST " program; the internal tape drive of the HP-85 is not sufficient for this task. However, speech
output files created with the disc-based "ELDIT25" or "EDITE7 " program can be stored on tape and
accessed for speech output on the HP-85. When outputting files from tape, the HP-85 requires either a
Mass Storage ROM (part number 00085-15001), Plotter/Printer ROM (part number 00085-15002), or 1/0
ROM (part number 00085-15003) to access the speech module.

Any of the following Hewlett-Packard disc drives are compatible with Series 80 Personal Computers:

e HP 82901M and HP 82902M Flexible Disc Drives (5%-inch flexible discs).
e HP 9121S and HP 9121D Flexible Disc Drives (34-inch flexible discs).

e HP 9130A Flexible Disc Drive (5%-inch flexible disc, HP-86 only).

o HP 9133A Winchester Disc (5%-inch hard disc plus 3'%-inch flexible disc).
e HP 9134A Winchester Disc (5%-inch hard disc).

e HP 9135A Winchester Disc (5%-inch hard disc plus 5%-inch flexible disc).
e HP 9895A Flexible Disc Memory (8-inch flexible discs).

HP-83/85 speech synthesis requires:

e HP-83/85 Personal Computer.

e HP 82967A Speech Synthesis Module.

e Speech Synthesis System _Disc. *

e Series 80 discdrive.* B

o HP 82937A HP-IB Interface. *

e HP 82936A ROM Drawer.

e Mass Storage ROM (part number 00085-15001). *
e HP 82903A 16K Memory Module. {

e Output speaker or headphones (eight ohms) equipped with either a 4-inch or RCA phono plug.

* Not required for outputting existing speech files stored on tape with the HP-85. Plotter/Printer ROM or I/O ROM may be used in lieu
of the Mass Storage ROM.

T Dictionary editing requires a minimum of 32K bytes RAM. However, the 16K memory module is not required for outputting existing
speech files.

g
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Section 1: introduction to Speech Synthesis

HP-86 speech synthesis requires:

HP-86 Personal Computer.

HP-86 compatible display monitor (for example HP 82912A or HP 82913A Monitor) and video cable.
HP 82967A Speech Synthesis Module.

Speech Synthesis System Disc.

HP 9130A Flexible Disc Drive

or

Series 80 disc drive and HP 82937A HP-IB Interface.

Audio connector with RCA phono plug on each end. We suggest the Hewlett-Packard audio cable
(part number 8120-3760). The HP 82912A and HP 82913A monitors have a built-in eight ohm
speaker with an RCA jack (marked IN/AUDIO); headphones or another type of eight ohm output
speaker could also be used with the HP-86.

HP-87 speech synthesis requires:

HP-87 Personal Computer.

HP 82967A Speech Synthesis Module.

Speech Synthesis System Disc.

Series 80 disc drive and accessory cable (HP 10833A/B/C/D).

Output speaker or headphones (eight ohms) equipped with either a %-inch or RCA phono plug.

Optional Equipment

Although not required, the following Series 80 products can be used in conjunction with the HP 82967A
Speech Synthesis Module as an enhancement.

e HP-83/851/0 ROM (part number 00085-15003) = ~— "~ ~ e e =

or

HP-86/87 1/0 ROM (part number 00087-15003):

The 1/0 ROM can be used to access the speech module status/control registers and output speech
through the DL TPUT statement. The I/0 ROM is not required for outputting speech when the
supplied binary program " SPKESS" or WSPKBETY is loaded into memory. If, however, some
applications require that this binary not be used, the I/0 ROM can be used to output speech to the
module instead.

HP 82907A, HP 82908A, HP 82809A memory modules (32K, 64K, and 128K) for the HP-86/87 only:

As it is shipped from the factory, the "EDITZ¥ " dictionary editing program is dimensioned for a
32K byte system. If additional memory is available, the dictionary editing program variables can be
redimensioned to access it (refer to page 20). More memory enables you to construct longer phrases
and speech files. '
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Using the Manual

You may think of the speech synthesis system as a speech “processor,” analogous to the word pfocessing
systems used in creating written reports and other printed output. Just as a word processor is used to
create, store, and print text, the speech synthesis system is used to create, store, and output speech.

The organization of this manual reflects the way in which the HP 82967A Speech Synthesis Module is
used. The system is designed to perform two basic tasks:

® (Creating and editing speech files. -

® Generating speech output from within a BASIC program.

Initial setup and installation procedures are discussed in section 2: Getting Started. The task of creat-
ing and editing speech files is discussed in section 3: The Dictionary Editing Program. The procedure
for outputting existing speech files from within a BASIC program is discussed in section 4: Using Synthe-

tic Speech With BASIC. Some examples of speech applications in BASIC programs are presented in

section 5. .
g

A complete list of the approximately 1500 words and sounds of available vocabulary is presented in

appendix A. You’ll also find a tear-out card at the back of the manual containing a quick reference list of
the vocabulary.

Syntax Guidelines

The syntax for speech statements and functions is presented in the same manner as syntax for BASiC
statements and commands. The following conventions apply:

DOT MATEIS Items in DT MATEIX are keywords that must be entered exactly as shown,
except that lowercase letters may be substi_tuted for uppercase letters.

[] Brackets are used to enclose optional items.

italics Items in italics are numeric and string expressions that must be included in the
statement (unless enclosed by brackets).

stacked When items are placed one above the other, one and only one must be chosen.

items

An ellipsis placed after an item or a series of items enclosed by brackets indicates that
the item or the contents of the brackets may be repeated.
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Section 2

Getting Started

Installation Procedures

Speech Module Installation

Before you can generate synthetic speech, the HP 82967A Speech Module must be installed in one of the
four module ports on the rear of the computer. The computer is shipped from the factory with removable
protective covers on each of the ports. It is recommended that ports not in use be kept covered.

WARNING
Do not place fingers, tools, or other foreign objects into the module ports. Such actions may result in
minor electrical shock hazard and interference with pacemaker devices worn by some persons.
Damage to module port contacts and the computer’s internal circuitry may also result.

»
.

The procedure for installing plug-in modules is as follows:

1. Turn off the computer and any connected peripheral devices. However, make sure the computer is
plugged into a grounded (three-wire) ac outlet.

2. Remove the protective cover from any one of the unused
ports, keeping the remaining unused ports covered. It
may be necessary to reconfigure previously installed
modules prior to installing the speech module.

CAUTION
To ensure proper computer operation and to prevent damage to equipment:

®  Always switch off the computer and all peripherals before inserting or removing modules. Use

only plug-in modules designed by Hewlett-Packard for your computer.

Do not force a module into a port. The port tracks are keyed to prevent the module from being

inserted upside down. Forcing an upside down module into a port could resuit in damage to the
module or to the computer.
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12 Section 2: Getting Started

3. Line up the module with the port opening and gently
slide the module into the port. When you feel a small
amount of resistance, firmly press the module into the
port until the module grips meet the side of the port. A
slight side-to-side motion may be necessary to seat the
modulein the port.

The speech synthesis module is now installed. If you ever wish to remove the module, follow these
instructions:

1. Turn off the computer and any connected peripherals.

2. Firmly grasp the module and pull it from the port. Side-

to-side motion may be necessary to dislodge the

" module. When not in use, modules should be stored in

their original container or in a box where they are
protected from damage.

3. Replace the port cover.

The speech synthesis module is preset to select code 10 at the factory. Instructions for changing the select
code are provided in appendix D. Be sure that no two plug-in modules share the same select code.

When not generating speech, the module may be left in place; it will not interfere with the general
ooperation of the your computer.

ROM Installation

If you are using an HP-83/85 Personal Computer for dictionary editing, you will need to add a Mass
Storage ROM (part number 00085-15001) to your computer. In addition to the ROM, you will require an
HP 82936A ROM Drawer (up to six ROMs are housed in a single plug-in ROM drawer). The procedure for
installing ROMs into the ROM drawer is explained in the HP 82936A ROM Drawer Instruction Sheet
(supplied with the ROM drawer). The ROM drawer is installed into your computer using the same
procedure as the speech module.
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Connecting the Speaker

The following photograph shows the location of the %-inch and RCA phono jack connectors and the
volume contol knob on the speech module. The two jacks should not be used simultanéously, ngr should
multiple speakers be connected to either jack. The audio output volume is increased by turning the control
knob clockwise. Turn the volume control all the way to the left for minimum volume.

volume control

To connect your speaker or headphone, insert the %-inch or RCA speaker plug into the corresponding jack
on the speech module. If you are using the HP-86 monitor for speech output, you will need a speaker cable
with RCA phono plugs on both ends. Insert one plug into the speech module and the other plug into the
input audio jack on the back of the monitor.

External Speaker Connection
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14  Section 2: Getting Started

HP-86 Monitor Connection

Connecting the Disc Drive

If your disc drive is not already connected, refer to the instructions provided in the appropriate manuals
listed below.

HP-83/85: Refer to the Series 80 HP-IB Interface Owner’s Manual for interface installation procedures,

" and to the documentation accompanying your disc drive for information about connecting it.

HP-86: Refer to Introduction to the HP-86 for information about connecting the HP 9130A Flexible Disc
Drive. If you are using an HP 82937A HP-IB Interface and another type of disc drive, refer to the Series 80
HP-IB Interface Owner’s Manual and the documentation provided with the disc drive.

HP-87: Refer to Introduction to the HP-87 for information about connecting the built-in HP-IB interface
to your disc drive.

Speech Software

The software provided with the HP 82967A Speech Synthesis Module is your primary tool for creating
speech files. The vocabulary files "H" through " Z" provide the raw materials for speech, the BASIC
"EDITES" and "EDITS7" programs are your dictionary editing tools for assembling speech files,
and the binary programs " SFEEZ5" and " SFPKEST" enable you to output speech to the module.

The "SFEESS" and "SFPKBET" binaries are loaded automatically by "EDITZS" and
"EODITE7" to enable you to output words and phrases while assembling a speech file. Once a speech
file is created and stored on disc, the dictionary editing program is not required to output the file; only the
binary program is required.* Through the statements provided by the speech binaries, synthetic speech
can be incorporated into user-written programs in a fashion similar to printed output. This process is
discussed in section 4.

* It is also possible to output speech without the speech binary using the 1/0 ROM. Refer to appendix E for details.
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Note: The "EDITEZ" program loads the " SFKESS "binary and chains to a program named
" "CHE2S" that contains the dictionary editing routines. The binary must be loaded prior to logding
"CHE3" due to the manner in which memory is allocated by the HP-83/85. This chaining procedure

is not necessary with the HP-86/87.

;
1 The following is a summary of the two major speech synthesis tasks and the software used to perform
1

;; them.
i
3
:
: Speech Software Summary
Task Software Required
; Name Type Function
Creating "ERITES". BASIC program(s)  Dictionary editor.
speech and "CHES"
files or "EDITEV" .
(section 3).
TRt.TE Vocabulary Vocabulary source. -
data files
"SFKESS" or  Binary program Enables speech output.
"SFPEBSTV"
Outputting | user file BASIC program User-written speech output program.
speech
files ,
from BASIC | user file Speech User speech file, created from vocabulary.
application data file
programs
(sectiond). | "SFKEZS5" or  Binary program Enables speech output.
- "SPEEBIT" S

The following diagram shows how the dictionary editing program is used in creating a speech file
containing the phrase “a new tool.”

1. The individual words A, HEI, and TOOL are loaded into computer memory from the A, M, and T
vocabulary files (top of the diagram). The words are concatenated with underlines (_) to form the

phrase.
Once loaded, the phrasfe is sent to the speech module and pronounced by means of the speech binary.

3. Thephraseis added to the resident dictionary file.

4. Theresident file is given the name SEMT 1 and stored on disc or tape as a speech file. This speech

file can be recalled either from the dictionary editing program or by another BASIC application
program.
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Vocabulary
Files

A

L}

A2
A-Z N

Speech Module

Binary . ]

Series 80
Personal
Computer

F A_NEW__TOOL X

Memory Resident File

User Speech
Files

Loading the Software
1. Turn on your disc drive (not required for HP 9130A Disc Drive).

2. Turn your computer off, then on.

3. Insert the Speech Synthesis Disc into the drive marked DRIVE 0. If you are using more than one
drive 0 device, use the drive with the lowest interface select code and device address. This driveis the
default mass storage location for your system.

4, Typein
LOARD "EDITSS" (for the HP-83/85)
or | .
LOAD "EDITET" (for the HP-86/87)

and press the key. Wait until the red disc access light goes off, indicating that the
dictionary editing program is loaded.

5. Press the key. The disc access light will go on, indicating that the speech binary is being
loaded. On the HP-83/85, "EDIT25" chainsto " CHES".

After a few seconds, the following prompt and special function keys should appear on the CRT.
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. -y
(’————Dictianarw Editine Proaaran

it
Corrrisht Hewlett-Packard 1982

T em e e s e e e W S e i A o o - -

Inzlude Qelete Rerame
View Listen Get Save

HP-83/85

Dictionary Editing Program
Copyright <(c> by Hewlett-Packard Company 1982

HP-86/87

If your computer responds with Errar 1% on lime 98 : MEM OWF, there is insufficient
memory to run the dictionary editing program. To correct, check the following:

1. For an HP-83/85, be sure the HP 82903A 16K Memory Module is installed. The dictionary editing
program requires at least 32K bytes of system RAM.

-
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2. Ifthe line 90 [ I 1 statement has been altered to access memory over 32K bytes on an HP-86/87, the
additional memory must be in place (by installing the correct combination of HP 82907A,
HP 82908A, and HP 82909A memory modules). This situation could not occur unless the
"EQITS7" program was previously loaded and redimensioned. Refer to page 21 for the correct
variable dimensions for your system memory configuration. Since memory on the HP-83/85 is
limited to 32K bytes maximum, the line 90 CH statement in " ZH25" ghould not be altered.

3. Series 80 enhancement ROMs use varying amounts of sytem RAM for overhead; this ROM overhead
could cause memory overflow if several ROMs are installed in the computer. To correct memory
overflow caused by ROM overhead, turn off your computer and remove any unneeded ROMs.

If your computer does not display this prompt, try the procedure again. Be sure that:

e The speech module is installed.
e The disc drive is properly connected.
e You are using the disc drive with the lowest interface select code and device address (for multiple
disc drives).
e The speech discis inserted in drive 0 with the label up and towards the front.
' @ Thedrivelatch is closed.

e No other peripherals share the same select code and address.
If you are still unsuccessful, refer to section 6 for instructions.

Check that your system is functional by pressing the key marked Listen. The prompt ko v deophrase
to =peak? should appear. Typein COMGRATULATI OHE . If your module and speaker
are properly connected, the word “congratulations” will be output through the module. Remember that
the output volume can be adjusted from the control knob located on the module. Repeat the speech output
by pressing the Again key, and then press the Continue key to return to the main key set.

As an alternative to loading the speech software from the default drive, you may wish to access the speech
synthesis disc through a volume label. The speech disc is assigned the volume label " ZFE ECH" at the
factory. To load the dictionary editing program, place the speech disc in any one of the connected drives

and type in ) - - R
LOAD "EDITES.,SFPEECH" (for the HP-83/85)

or

LOARD "EDITET.SFEECH" (for the HP-86/87)

and press . Wait until the red disc access light goes off and press .

Refer to the mass storage discussion in your computer manual for more information about loading
program files.

Note: To pause the "EDITES" or "EDITEV" program, press any key except (RESETV).
Continue the program by pressing (CONT). The key will restart the program without affecting
the contents of the resident dictionary. While the program is paused, do not press (RUN), (RESET), or
(INIT). These keys will erase the contents of the resident dictionary.
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Backing Up the Disc

CAUTION -
Failure to back up the speech disc could make your speech synthesis system inoperative in the event
that the disc is damaged or accidentally erased. Routine use will also wear out a disc. We recommend
that before using the software, a backup copy be made and that the ori
copies. The disc is write-protected at the factory;

ginal be used only for making
do not attempt to store any files on the original disc.

To back up the speech disc you will need two disc drives:

R i i s

1. Press any key to pause the dictionary editing program.

2. Determine the mass storage unit specifier (msus) for the source drive (drive 0) and the destination

drive (drive 1). The msus character string uniquely identifies each mass storage location connected

to your system. The msus has the form:
e

S

msus = :device type [interface select code device address drive number)

For example, if your drive 0 source disc is connected via select code 7
msus is ; 075
(OvVEl.

and device address 0, the source
. The destination msus for the drive 1 with the same select code and address is

Remove all discs frofn all disc drives. Insert a new disc, for the speech disc copy,

into the destination
drive (drive 1). Initialize the new disc using the following form of the IMITIH

L IZE command:

INITIALIZE “SPEECH", " destination msus" , 4

SFEECH is the new disc volume label; the number 4 refers to the dir
example, if the new disc has an msus equalto : [I¥& 1, execute:

IMITIALIZE “"SPEECH",":DF@i" .4

ectory size of the disc. For

Insert the original factory speech disc into the source drive (drive 0). Execute the following COFY
statement using the source and destination msus for your system.

COPY "sourcemsus" TO "destination msus "

In this form, COP* duplicates all files from the source disc to the destination disc, The file names
are preserved during the copy operation.

Example:

-

source and destination select code = 7

source and destination device address =
source drive number = &
destination drive number = 1

COPY ".D7@BE" TO ":07@1" Copies all files from source " : IV EE " to destination
a0TFaLe,

Both the drive 0 and drive 1 disc access lights should blink on and off, indi

cating that the copy
operation is active.
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5. When disc activity has ceased, remove the original factory speech disc from drive 0 and storeitina
protected place. Use this original only for making copies.

6. Place your new speech disc in drive 0 and load the BASIC dictionary editing program as described
in steps 1 through 4 on page 16.

Speech Disc Volume Label

The default mass storage location for the "ED 1 T25" and "EDITST" programs is assigned in line
121 of the program:

1?1 CLERR @ A$=",SPEECH" @ OH ERROR GOTO 127 @ MASS STORAGE
1S RA#

Both programs access the volume . SFEE i“H for words and dictionariés unless another volume label or
msus is included in the input as part of the dictionary name. If you wish to change the default mass
storage location to another volume label or msus, enter the desired label or msus in line 121 before
running the program. ' '

Memory Requirements

As it is shipped from the factory, the dictionary editing program is dimensioned for a 32K byte system. If
your system has more than 32K bytes, you may alter the program’s dimension statement to take
advantage of the additional memory. More memory allows you to construct longer phrases a. . 1 work with
a larger resident file. The storage requirements for different words vary considerably depe .ding on the
complexity of the code. A long, complicated sound such as EL GLE ©CALL Y requires ¢ great deal of
memory (1469 bytes). Less complicated words, guch as FRACTICE require less store te (71 bytes).

Storage requirements for each word are listed with the vocabulary files in appendix A.

If you are using an HP-83/85 or an HP-87 32K byte system, do not alter the program variable dimensions,
since they were originally designed for this amount of memory. Skip this material and begin reading in
section 3.

_If it is running, pause the "EDITE7" program by pressing any key. Press the key to obtain a
listing of the first page of program lines (the alpha display is set to a page size of 24 lines by the prqgram).

Note the [ 1 1 statement in line 90:

a@ DIM AFC17183, E3C230671, CF01c81, D#C173, R$CI71ED, WELC1527,
H1$C1597, P$LERBE]

The char_acter strings in line 90 are used for internal storage of data during dictionary access and speech
output. Briefly, the strings contain the information listed below. For a more complete discussion of name
strings and parameter strings, refer to section 4,

f%. Dictionary name string; contains the name string for dictionaries not yet included in the residen:
file, but brought into memory for viewing or listening. .

E£%. Parameter string fora word or phrase not yet included in the resident file, but brought into memor
by the listen function.

i #: Contains concatenated word names (without underlines) for phrases in the resident dictionary.

[$: Main use is for temporary storage of dictionary names.
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F¥: Resident dictionary name string.
W#,W1#%: Temporary word name storage. -

F#: Parameter string for resident dictionary.

To alter this statement according to your system’s available memory, move the cursor up to line 90 and
enter the values from the following table. Press when you are finished. The table lists only a
few of the possible memory combinations with your computer and one or more of the HP 82907A,
HP 82908A, and HP 82909A Memory Modules. Interpolate the maximum string dimensions for other
memory configurations using the values in the table as a guide.

HP-86/87 Dictionary Editing
String Dimensions

b

System Memory

(computer plus Maximum String Dimension
memory modules)

A¥  BF¥ CF  DF RE  WE  WIE P
32K bytes 1710 2300 160 17 1710 159 159 6000
64K bytes 2000 7300 160 17 2000 159 159 25000
96K bytes 2300 12300 160 17 2300 159 159 45000
128K bytes 2600 17300 160 17 2600 159 159 65000
For each
additional 32K 1000 14000 0 0 1000 0 0 0
byte increment
add *
Exami:lé: » -

For a computer system with 128K bytes, the [! I I statement should be altered to:

28 DIM A$Cz2606]1, BF017308, C40160], 03017, RECZEE6T, WFC1597,
W1#L159], P¥CS5886817

The program message String owerflow orn line number indicates that the line 90
dimensions have been exceeded for a string. This usually happens while attempting to load a large
dictionary or a long, code-ir}tensive phrase. Note which string is too short by listing the line number given
in the string overflow message. It may be possible to adjust the dimensions to suit your needs by
changing the length of A ¥, E¥, F¥, and F . However, before altering the line 90 [! I [1 statement, store

* Maximum string dimension allowed by the HP-86/87 is 65530.
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the contents of the resident file using the save function. When a program dimension is altered, memory is
re-initialized. Here are some guidelines for adjusti

ng dictionary editing string dimensions:
For longer phrases (more concatenations) increase the length of E'¥.
For larger dictionaries (more entries) increase A ¥ and F ¥ jointly to accomodate m

ore names.

e For words and phrases that require a great deal of code (sound effects and long phrases, in
particular) increase the length of F ¥,

The dimensions of A¥, E¥, E#, and F#$ must be balanced within the confines of the available system
memory. The length of L ¥, D%, 1#, and ki1 ¥ should not be altered.

If the parameters in line 90 exceed the available system memory, the computer displays:

Error 13 an line 28 1 MEM OWF

Note: Once you've altered the dictionary edi

ting program according to the available memory, you can
store the program by executing a

ZTORE command. Remember that whenever your new ver

sion of
WEOITET" is used, the additional memory must be in place.
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Section 3

The Dictionary Editing Program

this section will explain how to:

® Access the supplied vocabulary files.

~® Create and edit your own speech files.

® Listen to speech files.

® Store and recall speech files.

Definitions

Here is a list of some commonly used terms in this manual:

word

word name

Pphrase

supplied with your system including words from the English language, the alphabet,
names of numbers, pauses, sound effects, and some prefixes and suffixes, Although
some words from the speech vocabulary consist of two English words or a group of
sounds, each element from the A.2 vocabulary files is considered a single word.

Character string used to identify one word. The default word names supplied with the
vocabulary files are listed in appendix A. As an identification aid, the sound effect
names end with a right parentheses and prefixes and suffixes end with an
apostrophe '. It is possible to rename words through the dictionary editing rename

.. function. When referencing a word, all punctuation, embedded spaces, and upper or

lowercase letters must be entered exactly as shown in the word name. The maximum
number of characters in a word name is limited to 95 on the HP-83/85 and 159 on the
HP-86/87. The =, _ % y +» and CTHREEC 255 characters are not allowed in
word names.

Examples:

ALR ERAKES
HUNDRED
CHIMED 3

P o}

-

Two or more words (up to 254 maximum) linked together by the user. Phrases can be
constructed from words and previously constructed phrases. Words are concatenated
by the underline character (_); extra underlines generate additional pauses between
words/phrases. The maximum number of words allowed in one phrase is 254;
however, this upper limit can only be achieved by successive constructions and

renaming due to the string input limitation of 95 characters on the HP-83/85 and 159
characters on the HP-86/87.

.

25




phrase name

dictionary
file

vocabulary
file

speech

file

resident
file
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Examples:

IT_RAIN_SS5'_IH_FEBRUARY |
TUHEE}fYDUR_HMERICHN EXPRESS ACCOUNT_IS_OVER_THEZ
_LIMI

HELLO ACE__ACE__WHERE_IS_THEZ_FARTY1

Character string used to identify a phrase. Phrases are named, by default, as the word
concatenation with spaces instead of underlines (extra pause underlines are removed).

Examples:

IT RAIM 555' IN FEERUARY

TOMEZ» YOUR AMERICAN EXPRESS ACCOUNT IS OVER
THEZ LIMIT

HELLD ACE WHERE IS THEZ PRRTYI

The dictionary editing rename function can be used to rename phrases.
Examples:
Linme number 1

MESSAGE HELLO
WERTHER REFORT CLOUDY

The maximum number of characters in a phrase name is limited to 95 on the
HP-83/85 and 159 on the HP-86/87. As with word names, the following characters are
not allowed: %, _, ¥, .,and CHR&C2350,

File containing words or phrases and their names. There are three types of dictionary

~ files: vocabulary files, speech files, and the resident file. Vocabulary and speech files

are stored on either tape (HP-85 only) or disc, and can be transported between Series
80 computers.

One of the 26 data files (" A" throuéh " 7 1) gupplied with the speech software. Each
file contains words that begin with the file name letter.

A mass storage file created by the user containing words and phrases of synthetic
speech. Speech files are created from words selected from the 26 vocabulary files, or
from otl}ex: geech files. ) v

A file in memory créated by the "ED'I ToS" or "EQITET" dictioh;a.ry étiitiné p?o—
gram. The resident file is the memory workspace where speech files are created from

vocabulary files. Since the resident file occupies memory in RAM, it is erased
whenever the (INIT), ,OF key is pressed, or the computer is turned off.

Vocabulary Files

The vocabulary files are listed in appendix A, and>on the tear-out card at the end of the manual. Note that
in addition to many words from the English language, there are some additional types of possible speech

output:

e Complete alphabet, A through £.

e Sound Effects (denoted by words ending in a right parenthesis), for example BAT HITTIHNG
BALLY,BUGLE CALL» RISIMG WH ISTLE?, and TONE .

e Numbers 1 through 999,999,999. Numbers are generated from concatenations of words, for example
TWHO _THOWSAMD _FOUR_HUMDRED_SI WTY_THWO,
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® Pauses. There are three Pauses available in the vocabulary, identified by the words F FiJ SEL1 (1
second pause), FAUSEZ (.2 second pause), and FAUSE 18 (1 second pause). Extra underlines
between concatenations also generate pauses, .2 seconds for each underline,

® Prefixes/suffixes (denoted by words ending in an apostrophe '), for example REE ', TH', E[J '
and SZ5', Prefixes and suffixes can be concatenated with other words to obtain plurals
(BEUSIHESS _SE55"), and other word forms not available directly.

Many words end in a number; these represent different pronunciations of the same word. For example
IS, IS1, 152 and 153 represent four pronunciations of the word “is.” These word variations are

provided to enable more “natural” sounding speech output, where different usage requires different
Pronunciations.

Special Function Keys

"EDITSS" and "EDITST" provide speech editing capability through the speéial function keys.
There are 14 of these keys on the HP-86/87 (marked k1 through k14) and eight on the HP-83/85 (marked
k1 through k8). The upper row of keys are accessed by pressing and the special function key.

Both programs use seven special function keys (k1 through k7). The main set of keys appears when the
program is first run. A secondary set of keys is used when the listen function is selected. When a main key
is selected, the program prompts you for input, in the form of words, phrases, file hames, or other special
types of inputs. The secondary listen keys perform the selected operation directly, and do not require any
input. A brief description of the main and listen keys is presented in the following tables. :

Main Keys
Namq Key Function

View k1 View dictionary {vocabulary, resident, or speech) files.

Listen k2 | Listen to words, phrases, or dictionary files. »

Get k3 | Load dictionary into resident fjle {current resident file
is erased). o

~_Save  [_k4 | Save resident dictionary (create speech file on disc or

HP-85 tape).

Include k5 | Include word, phrase, or dictionary in resident file.

Delete k6 | Delete selected words/phrases or entire contents
from resident file.

Rename | k7 Rename word/phrase from resident file.

Listen Keys
83/85| 86/87 R
Name Key Key Function

Again k2 kb5 Listen to selected word, phrase, or dic-
tionary file again.

Include k3 | k6 Include selected word, phrase, or dictionary
in resident file.

Continue k4 k7 Return to main keys. ’




P ST

-

EAY

-

., . e "
T

-

[ el WSS

o 4

-
e

'

N N

1
N . .
CRrRTRI ST

v
-
o

:‘.

e |
O
b
et

.-
v .:‘ 4031

R

i
-

T

P

[ v
PR
CNPELIINE 7

g

“

T B
b

e
ey

AP I

-
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As an example, to create and store a speech file you might use the following sequence of special function

keys.
Key Imput
View Input vocabulary file name. This allows you to view the available words in a vocabulary file.

Repeat with other vocabulary files.

Listen Input phrase (words concatenated with “_"). The phrase is brought into memory and
pronounced.
Again No input. Used to repeat pronunciation.

Include Noinput. The phraseis included in the resident dictionary.

Repeat the above procedure to build the contents of your speech file.

Save Input file name and optional mass storage unit specifier or volume label. Creates a user speech
file on the specified or default mass storage device.

Input Types

i U

When a main key is selected, the " EOITES" or "EDITEY" program responds with a request for
input. Depending on the main key selected, the required input could be a word or phrase, a dictionary file

- gpecifier, or another special type of input. All inputs are typed in from the keyboard and entered by
pressing .

Most dictionary editing inputs reference information stored on disc or tape (HP-85 only): words, phrases,
vocabulary files, or speech files. Mass storage files are referenced through a file specifier of the form:

file specifier = file name [ ' vol’:rsnl;s/a be I]

The file name is a character string containing from 1 to 10 characters (1 to 6 for the HP-85 tape drive). All
upper and lowercase characters and symbols may be used except the period ( .), colon ( ! ), quotes ("), less
than sign (%), underline(_), multiplication sign (%), comma (., ),and HREF(2D5 0.

When referencing a mass storage location other than the volume . SFEECH, you must include either a
volume label (up to six characters) or msus (mass storage unit specifier) in the file specifier. The dictionary
editing program looks for the . SFEECH disc when accessing all files, unless another volume label or
msus is specified. The msus : T references the HP-85 internal tape drive.

Listed below are the general types of input recognized by the program. Several of these items may appear
within one input, depending on the selected function.

Upper and lowercase letteré as well as embedded spaces are significant; note that the <, % and _
characters have special meaning. Input length is restricted to 95 characters on the HP-83/85 and 159
characters on the HP-86/87.

Returns to main keys with no further action. Used to abort the current operation.
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word name References a word or phrase; limited to a maximum of 95 characters on the HP-83/85 and

phrase name 159 characters on the HP-86/87. All upper and lowercase characters are allowed exCept: <,
- ¥ ., and CHR$ 2553, Al word/phrase name inputs can be tagged with a dictionary
file specifier to indicate the location of the word/phrase. The dictionary file specifier follows
the word/phrase name, separated by the < character. When a dictionary file is not
specified, the word/phrase is searched for in the vocabulary file coresponding to the first
letter of the word/phrase name, on the volume . SFE ECH. .

dictionary Refers to one of the following types of dictionary files: °

file

specifier vocabulary file specifier A through Z; must include mass storage unit specifier or volume
label if file is not on volume ., SFEECH (for example B : D7 311),

speech file specitier Assigned by user; must include msus or volume label if not on
volume . SFEECH.

¥ The resident file in memory.

Dictionary file specifiers are limited to a maximum of 17 characters: 10 characters for the
file name and 7 characters for the msus or . volume label,

phrase Concatenated group of words or phrases. Word names and existing phrase names are
joined together with underlines (_) to form the new phrase. An optional dictionary file
specifier may be tagged on the end of the word/phrase name (using “.) before the underline
character.

¥ALL Refers to all words or vocabulary files (H-7),

¥CAT Special input for view function. Generates a catalogue listing of all files on the volume
EPEECH.

Used to indicate that the characters which follow refer to a dictionary file specifier. The
dictionary could be either a vocabulary, resident, or speech file.

- Underline character. Used for concatenating words/phrases into new phrases. Can also
be used repeatedly to insert one or more .2 second pauses between words. The maximum
number of words that can be concatenated is 254.

’ Used to separate first and last word/phrase names of a block. Used in delete, listen, and
o include functions.

Example: Load and run the "EQITES" (HP-83/85)or "EDITET™" (HP-86/87) program. When the
main key set appears, press the Listen key ((k2)); the computer responds with:

Hordsphrazse to alk

i

B

L]

Typein the word COMFUTER and press - The program looks for the word "JMFLITER in the
L vocabulary disc file. The speech code for the word is loaded into memory and output through the speech
module. Then the Listen keys appear; press Continue ((k7) on the HP-86/87 \ on the HP-83/85) to
return to the main keys. Remember, you can adjust the volume of the output by turning the knob on the
back of the speech module; turn the knob clockwise to increase the volume. ‘
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pertinent information and an example are also included under each key discussion. A summary of the

‘- p R
S

v

Y ‘I k ! dictionary editing inputs is presented in appendix B.
Yo
S .
R View Key
ig - Function: The View key enables you to view the contents of a dictionary file.
. g':} N Prompt: Dictionarg name?
3
. ‘\i - Input Response
i
AT When pressed without any other input, returns control to the main keys (aborts
: ,,}, . key function). It is also pressed following other inputs to enter the information. -
N ',!..x j T - - o,
- {41‘ o 7 ¥CAT Lists the file directory of the volume . SFEECH.
:f' vocabulary Lists the contents of the vocabulary file. -
LA file specifier ‘
- ‘;n speech Lists the contents of the speech file.
é i file specifier _
'.g;‘% FALL Lists all the letter name vocabulary files, H through Z starting with A, located on the
t*;s volume . SFEECH. :
‘:_ v
‘;’Q) ¥ Lists the contents of the resident file.
B1% o '
;:jr Error Messages:
i; Message Condition
Dictionaryd file _ Vocabulary or speech file cannot be found. Be sure
specifier ot found that you are accessing the correct mass storage.
Mo RESIDENT entries Resident file is empty.
Dictionard name size Dictionary file name limit is 17 characters (includes

exceaded : msus or . volume label).
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Application Notes:

‘e The View key causes the computer to scroll continuously through the file(s). If you Wish't;;halt the

scrolling process and examine the display, press the key to halt the viewing operation,
Press to resume viewing the file.

® Toget a printed copy of a dictionary file;

1. Pausethe "EOITES" or "EDITET

" program by pressing-any key except (RESET).

- Select the printer by executing the CRT IGS
CRT IS Z selectsthe internal printer of the HP-85,

3. Press to continue the dictionary editing program.

4. Press View and input fhe dictionary file to be printed. The v
printer. ’

statement (for example, CRET I% val),

[

iew output will be routed to the selected

5. When the file has completed printing,
display output to the CRT.

6. Press to continue the dictionary editing program.

pause the program and execute CRT 1% 1 to return

View Examples:

Dictiornary name?
'? H (ENDLINE) Lists the
Dictionary rname?
SFFILE#Z:0781 Lists the speech file named SFF I LE#

msus ! O7V@E1,

A vocabulary file located on the default . SFEECH disc.

2 located on the disc with

: Dictionary name?
' * Lists the resident dictionary.
: T Listen Key
Function: The Listen key enables you to listen to individual words, words concatenated into phrases, or
an entire dictionary file. Listen provides its own set of secondary keys: ‘
Again key: Repeats pronunciation of the selected word(s) or phrase(s).
Include key: Includes selected word(s) or phrasé(s) in the resident dictionary. P
Continue key: Returns to the main key set with no further action.
Prompt: Word.phrase to speak?
Input Response
When pressed without any other input, returns control to the main keys (aborts

: key function). It is also pressed following other inputs to enter the information.
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Input

phrase name
word name

[ % dictionary file specifier]
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Response

- Pazsdenr;me[ £ dictionary file specifier]... ]
Looks for each word/phrase in the specified or default (first letter) dictionary. When all the
words/phrases have been found, the entire new phrase is pronounced. Underlines (_) are
used to concatenate the words/phrases; extra underlines cause extra delay (.2 seconds)
between words. A maximum of 254 words can be concatenated in a single phrase (through
successive concatenations of phrases). Possible dictionary file specifiers include vocabulary
file specifiers, speech file specifiers, and ¥ (resident file).

* AL L < dictionary file specifier

Looks for the specified dictionary, displays and pronounces each word or phrase.

<. dictionary file specifier

When a dictionary file specifier alone is input, the dictionary ent_ries are displayed on the
screen along with the message Hame abowve to zpea k 7. There are three options
at this point:

Returns control to the main keys with no further action.
word namel word name2

phrase name! [, phrase name2]

Pronounces block of words/phrases beginning with word/ phrasel and ending with
word/phrase2. If word/phrase2 is omitted, the single word/phrasel is pronounced.

The third option is to move the cursor up to one of the words or phrases and press
. The single word/phrase is pronounced.

Error Messages:

Message
Dictionary file
specifier ot found

Word name not  found

Condition

Vocabulary or speech file cannot be found. Be sure
you are accessing the correct disc.

Selected word/phrase cannot be found. Be sure that
the word is spelled correctly and that the correct

Ho RESIDEMT entries

Size limits exce

String
number

Oicti
exceaded
Illeaal use of < or

overflow on line

QRard name =133

dictionary and disc are being accessed. In the case of
phrase generation, move the cursor up to the phrase,
edit it, and press to try again, or press
on a clear line to abort the function.

Resident file is empty.

ded . Number of words concatenated exceeds 254.

T
v

Insufficient memory to load selected phrase.
You may wish to break the phrase into a group of
short phrases (entered separately), or reconstruct the
phrase using fewer and less complicated words.

Dictionary file name limit is 17 characters (includes
msus or .volume label).

Underline may not precede or follow *...
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Application Notes:

® Many words in the vocabulary files have more than one pronunciation. For example, THE phgagq
seven possible pronunciations, identified by the word names THE, THE 1 , THEZ, THE 3, THEY,
THEE, and THEE 1. Experiment with the different pronunciations to see which is best for the
particular phrase. An example of poor pronunciation might be;

THEE_TIHE_ISI_FDUE_H.H.l
A better pronunciation of the same phrase can be obtained frox;lz
THEE_TIHEI_ISE_FDUE4_H.H.

® Be sure to enter words or phrasesexactly as viewed in the dictionary file, including any punctuation
or spaces. Refer to appendix A or the tear-out vocabulary card for word spellings.

¢ Long phrases often cause the Ei parameter string to overflow. When sampling words and
especially sound effects, keep the phrases short.

Listen Examples:

Word-phraze to Speak?

FAHREHHEIT Looks in the F dictionary file for the word
FAHREHHEIT, and Pronounces it.

i

to =peak”

G BALL»__Al_HOME_RUM (ENBLNE)

Looks in the E dictionary for the word
ERT HITTING BALL: » the H dictionary for
A1, the H dictionary for HIIM E,and the F dictionary
for FLIM. Pronounces the phrase when located. Note
the use of the extra — toinsert a.2 second pause.

Word-phra:
EBAT HITTIt

i

(I 1

s

Word-phraze to speak?

¥ALLZPARAL:T Pronounces the entire speech file F AR H 1, located on
tape (HP-85 only).

Hordesphrase tospeak? - - - T

<k Allows individual or block pronunciation of the
resident file entries.

Include Key

Function: The Include key enables you to add words, phrases, or dictionaries to the resident file,

Prompt: Word.phrasze ta i nolude?

Input Response

When pressed without any other input, returns control to the main keys (aborts
key function). It is also pressed following other inputs to enter the information.

-
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| Input Response
o
, phrase name . . . . . g phrase name, . . . . g
: word name [ dictionary file specifier][ _ word name (= dictionary file specifier]... ]

Looks for each word/phrase in the specified or default (first letter) dictionary. When all the
words/phrases have been found, the entire new phrase is included in the resident
dictionary. Underlines (_) are used to concatenate the words/phrases; extra underlines
cause extra delay (.2 seconds) between words. A maximum of 254 words can be
concatenated in a single phrase (through successive concatenations of phrases). Possible
dictionary file specifiers include vocabulary file specifiers, speech file specifiers, and %
(resident file).

; ¥ AL L < dictionary file specifier

Looks for the specified dictionary, displays and includes each word or phrase; returns to
main keys after including as many entries as available memory permits.

4

< dictionary file specifier

When a dictionary file specifier alone is input, the dictionag'y entries are displayed on the
screen along with the message Hame= abowe to include?. There are three
options at this point:

R S e A R ST Y

Returns control to the main keys with no further action.

word namel  word name2
phrase namel [ , phrase name2]

: <8 Includes block of words/phrases beginning with word/phrasel and ending
b with word/phrase2. If word/phrase2 is omitted, the single word/phrasel is
included in the resident dictionary.

The third option is to move the cursor up to one of the words or phrases and press
- The single word/phrase is included in the resident dictionary.

Error Messages:

Condition Message

Dictionard file Vocabulary or speech file cannot be found. Be sure

specifier ot Found you are accessing j:he correct disc.

Word name ot found Selected word/phrase cannot be found. Be sure that
the word is spelled correctly and that the correct
dictionary and disc are being accessed. In the case of
phrase generation, move the cursor up to the phrase,
edit it, and press to try again, or press  _
on a clear line to abort the function.

Mo RESIDENT entries ' Resident file is empty.

Size limits exceeded Number of words concatenated exceeds 254.

String averflow on line Insufficient memory to load selected phrase or

riumber _ dictionary. You may wish to break the phrase into a

group of short phrases (entered separately), or
reconstruct the phrase using fewer and less compli-
cated words.
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Dictionary name siz

) Dictionary file name limit is 17 characters (includes
excesded msus or . volume label). -
Illegal use of < or _ Underline may not precede or follow <.

~ Application Notes:

- Besure to enter words or phrases exactly as viewed in the dictionary file, inchiding any punctuation
or spaces.

® Duplicate word/phrase names in the resident dictionary could cause some ambiguity. These can be
caused by including the same word/phrase more than once, or by renaming words/phrases to
names of existing entries. When referencing an entry that has a duplicate name elsewhere in the
dictionary, the first appearance of the word/phrase is the one referenced. The other occurrences
cannot be referenced individually, but may be accessed through a block operation. It is best to avoid

duplicate names; use the rename function, when necessary, to remove duplicate names from a
dictionary file. '

. Whén a word/phrase is included in the resident dictionary, it is placed at the boftom of the list of
resident entries; the order of words/phrases matches the order in which they were included.

¢ Once a phrase is included in the resident dictionary, the underlines are replaced by spaces to form

" "the phrase name. Extra underlines (for pauses) and file specifiers are removed éntirely. For example,
the phrase SOLIMDOE ) —— - THUHDERSTORMS _TOMI GHT _AMD_TOMORROM is listed and
referenced in the resident dictionary under the phrase name SCOLMHOZ THUMNDERSTORMS
TOMIGHT AMD TOMORROM, | .

Include Examples:

Nﬁ;ﬁ}ﬁhfaéé'fﬁ 1néfﬁde?m
YOU_HAVE1L _EiE'u'EHTEEH_EIULLFIF:S__LEFT 1_IN_YOURL1_ACCOUNT

Enters the phrase into the resident dictionary.
Word-phrase to include?

¥ALL < Z (ENDLUNE) Enters all entries from the £ vocabulary file into the
resident dictionary.

Word-phrase to include?

“MESSAGE#1 , USER Allows individual or blocks of words/phrases to be
entered from the speech file MESSAGE#1 located
on the volume . lJSEF into the resident dictionary.

Delete Key

Function: The Delete key enables you to delete words or phrases from the resident dictionary.
Words/phrases to be deleted can be selected individually or in blocks.

-

Prompt: HName above to delete?

Input ' Response

When pressed without any other input, returns control to the main keys (aborts
key function). It is also pressed following other inputs to enter the information.

¥ALL Deletes all words/phrases from the resident dictionary.
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Input Response

word name1 word name2
phrase name1[ , phrase name2]

Deletes the block of words/phrases beginning with word/phrasel and ending with
word/phrase2. If word/phrase2 is omitted, the single word/phrasel is deleted.
Another option is to move the cursor up to one of the words or phrases and press . The single
word/phrase is deleted.
Error Messages:
Message Condition
Ho RESIDEHT entries Resident file is empty.
Mord name ot found Selected word/phrase cannot be found. Check that
_ the word/phrase name is spelled correctly.
Ho deletions. name Delete function has been cancelled because there is
appears more than once. more than one occurrence of the word/phrase name to
be deleted. Use the rename function to rename
duplicate entries.
Application Notes:
e With the exception of the :FLL input, deleting entries from the resident dictionary does not, by

itself, create room for additional words or phrases. The delete function only removes the name from
the list of resident dictionary entries, the actual speech code remains in memory. If the resident
dictionary becomes full, and you wish to “pack” the dictionary by erasing the speech code from
previously deleted entries, use the save and get functions: save the file (refer to page 38) then get it

(refer to page 39). The save/get functions automatically pack the code while transferring speech
files to and from mass storage.

e The delete function is ignored if a designated word/phrase name occurs in duplicate. This is a.

precaution against deleting the wrong entry. Use the rename function to rename duplicate entries-
before attempting to delete one.

Delete Example:

Dictionary ¥

CAH YOU FORTROT

HAMG UF THE PHOHE
HEADIMNG THIS WAY

“ou ALL REARDY HAD LUMCH
¥ou HAME MAIL

Mame abowe to delete

i

CAM YO FOXTROT,HERDING THIS WAY (ENDLINE)

Deletes the first three phrases from the resident di
tionary.
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Rename Key

Function: The Rename key enables you to rename words or phrases contained in the.resident
dictionary.

Prompt: Hame abowe to rens me?

 Input Response

When pressed without any other input, returns control to the main keys (aborts

key function). It is also pressed following other inputs to enter the information.

word name Selects a word or phrase from the resident dictionary to be renamed. The prompt
? is displayed; type in the new name and press (ENDLINE). Control is

phrase name HMHew mame:

returned to the main keys. The renamed word/phrase maintains its original position in
the resident dictionary,

The third option is to move the cursor up to one of the words or phrases and press (ENDLINE); the single
word/phrase is selected for renaming. The prompt Hew rame? ig displayed; enter the new name and
press (END LINE). Control is returned to the main keys.

Error Messages:

. Message Conditioﬁ

Mo RESIDEMT entries Resident file is empty.

Wovrd name ot fownd Selected word/phrase cannot be found. Check tha‘t
the word/phrase name is spelled correctly.

Application Notes:

® Rename is useful for shortening the notation of a long phrase. For example, you may want to
rename a long phrase to an easily referenced name like L. IME 1,

® When renaming words/phrases, be conscious of the other names in the resident dictionary. It is
possible, but not desirable, to rename words/ phrases to names already contained in the resident
dictionary. This situation can cause some ambiguity. For example, all references of a duplicate

name are directed to the first occurrence of that name. It is best not to create duplicate names in a
dictionary file.

There are two restrictions for renaming words/phrases:

® The word/phrase name cannot exceed 95 characters on the HP-83/85 and 159 characters on the
HP-86/87.

® Theword/phrase name cannot contain any of the following characters: =, X L CHEfO2SS),
Rename Example:

Dictionary ¥

THEZ EALAMCE IHN YOUR AMERICAN EXPRESS ACCOUMT I3
OOLLARS

CEMTS1

Hame abowve to Fenams

w2

o

oy
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Move the cursor up to the first phrase and press (END LINE).

Hew name?

AMEXERAL ‘ Renames the selected phrase to AME<ERAL.
The resident dictionary now contains the following entries:

Dictionard ¥
AMEABAL

ODOLLARS
CEMTE1

Save Key
Function: The Save key enables you to store the contents of the resident dictionary as a speech file.

Prompt: Sawe RESIDENT dictionary under what name?

Input Response

When pressed without any other input, returns control to the main keys (aborts
key function). It is also pressed following other inputs to enter the information.

speech file Stores the resident file on disc or tape (HP-85 only). The file specifier consists of a file name
specifier and optional msus or . volume label.

Error Messages:
Message Condition

That file exizts, Okay to Attempt to save a file under an existing file name. If
purge it CeMNR? you wish to use the name, enter % or u; all other
entries return the Save key input prompt. -

Inzufficient mass siorage _There is insufficient space on the disc or tape to store
the resident file. Either pack the disc, purge
unwanted files, or use another disc/tape with more
space and repeat the save operation.

Dictionard name sS1Ze Dictionary file name limit is 17 characters (includes
exceeded msus or . volume label). i
Application Notes:

e The original speech discis write-protected at the factory. It is not possible to save speech files on this
disc. Your copy of the speech disc may not be write-protected, but due to length of the vocabulary
files there is not much available space on the disc. Initialize another disc, with a different volume
label, and use it for speech file storage.

e The speech file specifier cannot exceed 17 characters: 10 for the file name and 7 for the . volume label
or msus. All upper and lowercase characters may be used except the period ( . ), colon ( }), quotes "),
underline (), less than sign (*), mutliplication sign (¥), comma (,),and CHR¥ (2 S5,
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Save Examples:

Save RES] DEMT dictionary under what name? -

STORY T Stores the resident dictionary under the name
STOREY on the HP-85 internal tape drive (HP-85
only). . ‘

Save RESIDEMT dictionar 9 ynder what name?

Aocount#l Stores the resident dictionary under the name
Azcourit#1 on the default volume . SFEECH,

¥

vave EESIDEMT dictiamar 9 ounder what name?

-]

SE38 USER Stores the resident dictionary under the name
7 ZE2E on the volume . LISER,

Get Key

Function: The Get key enables you to load a speech or vocabulary file into the resident dictionary. When
anew file is loaded using the get function, the current resident entries are erased.

Prompt: Dictiornary to get? 7

Input Response

When pressed without any other input, returns control to the main keys (aborts
. key function). It is also pressed following other inputs to enter the information.

vocabulary file specifier | , =

Loads the contents of the selected vocabulary file into the resident dictionary (as memory
permits) and lists the contents. If the available memory is not sufficient to load the entire
file, a subset is loaded, beginning with the first word and continuing until memory is full.
The optional sort parameter = causes an alphabetical sorting of the file as it is loaded.

" speech file specifier[ , 5]

Loads the contents of the selected speech file into the resident dictionary (as memory

"7 77 T permits) and lists the contents. The optional sort parameter = causes an alphabetical
sorting of the file as it is loaded.

Error Messages:

Message Condition
Dictionaryfie Vocabulary or speech file cannot be found. Be sure
specifier ot found you are accessing the correct disc.

String overflow oh line Insufficient memory to load selected file. Memory

number must be added to your computer (HP-86/87 only) and
the program variables must be redimensioned (refer
to page 20) to load the entire file.

Dictionary name sire Dictionary file name limit is 17 characters (includes

exceeded

msus or . volume label).
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Application Notes:

Any time a file is loaded using the get function, the current resident dictionary is erased. If you wish tc
add a group of files to the resident dictionary and not erase the contents, use the include function anc
input ¥ AL L < dictionary file specifier for each file.

Get Examples:

Oictionary to getf

USERFL1.AF,S Loads file JSERFL 1 from the volume . AIF into the
resident dictionary, sorting it alphabetically, anc
lists the contents.

Dictionard to get?

Z Loads file & from the default volume .SFEEC}H
into the resident dictionary and lists the contents.

Example Session

The following example uses all of the dictionary editing keys described in this section. The purpose of ths
example is to create a speech file containing the words/phrases necessary to output the time ever:
minute. The BASIC "CLOCKE" program in section 5 uses this speech file for that purpose. In th.

‘example, we will construct the phrase: : - - : :

“At the tone the time will be”

In addition, the following words will be included in the speech file, to be named T I ME:

“o’clock”

‘ll” through “20”’ 4‘30"’ ‘640”’ 5650"

“O” as in “At the tone the time will be twelve ‘O’ four (12:04) p.m.”
“a.m.!)

‘lp-m.’i

“(one second pause...)chimesound” - ~-— — — — — - —-

In order to obtain the best possible pronunciation, all the variations for the words will be sampled befo:
constructing the phrase.

Begin by loading the "EDITS5" or "EDITZV" program and pressing the key. Use the Incluc
key to include the following words in the resident dictionary.

Input or Key Stroke Program Response
: Maordsphrase to include?
AT Word AT is loaded into resident dictionary.
» Wordsphrase to include?

HAT1 ' Word H T 1 isloaded into resident dictionary.



-' . ‘InlA)il:t or Key Stroke
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Program Response
-
Hordsphrasze to include?

Lists contents of T dictionary. Hame abowve tg
include?

Block of words THE through THEE1 is loaded into
resident dictionary. :

Word-phraze to include?
Word TIOHE is loaded into resident dictionary.

Hordsphraze to include? _
Word T I ME is loaded into resident dictionary.

Wordsphrase to include?
Word TIME 1 isloaded into resident dictionary.

Wordephrase to include?
Word 1 ILL isloaded into resident dictionary.

Hordephraze to include?
Word MILL 1 isloaded into resident dictionary.

Mordesphrase ta incliude?
Word E is loaded into resident dictionary.

Wordsphraze to include?
Word E 1 is loaded into resident dictionary.

Dictionary name?
Lists the resident dictionary.

Dictionary %

HT _ e
AT1
THE
THE1
THEZ
THE3
THE4
THEE
THEE1
TOHE
TIME
TIMEL
WILL
WILL1
E

B

The resident dictionary now contains all the word variations for the desired phrase. Use the Listen key to
listen to the variations and select the best words for the phrase. Block listening provides easy access to all
the variations; for slower pronunciations, listen to words individually. .
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Input or Key Stroke
isten

< ¥ (END LINE

I |

THE, THEE1

Continue

r g
2 g
~

e B

=

HE1<#

Continue

i
Q
L
5

Program Response

Word-phrazse tospeak?

Lisﬁs the resident dictiohary for block listening. Ham
above to speak?

Pronounces the seven variations of “the.”
Repeats pronunciation.
Returns to main keys.

Mordsphraze to speak?

B3}

Pronounces word THE 1.
Repeats pronunciation.

Returns to main keys.

Repeat this sequence (or other listen functions) for other word variations.

After sampling all the word variations, construct the phrase, “at the tone the time will be,”” from the be

sounding word combination.

Input or Key Stroke

AT1<#%_THE1<#% TOME<#¥_THEZ<#%_
TIME<E_MWILL1Z# B1<%

Move the cursor up to the the phrase that was
just included and press .

AT1 THE!1 TOME THEZ
TIME WILL1 E1 (ENDLNE)

FPHRASEL |

Program Response

Wordephrase to speak?
Pronounces the phrase.
Includes the phrase in the resident dictionary.

Lists the resident dictionary. Hame abowe 1
renams?

Program responds with Mew name?,

Renames the phrase to FHEASE L.

The resident dictionary now contains one phrase and all the variations of the words in the phrase. Befc
including any more words, delete the unneeded words from the resident dictionary.
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Input or Key Stroke Program Response

Lists the resident dictionary.
Dictionary %

AT

AT1

THE
THE1 -
THEZ
THEZ
THE4
THEE
THEE 1
TOME
TIME
TIMEL
WILL
WILL1

B

Bl
FHEASE1

Hame above to delete?
AT, E1 Deletes the block of entries from AT to E 1.

Dictiamarg name?

* Lists the resident dictionary. Note that all entries have
been deleted except FHREASE 1.

Dictionary %
FHRASEL

Before including the numbers and other words for the T I ME file, pack the resident file using the save/get
functions. This procedure reduces the amount of computer memory required to store the file. Deleted
words/phrases occupy memory in the resident file until stored and reloaded from disc. Store the speech

file under the name T IME on an available disc or tape (HP-85 only). We use the volume . AF in this
example.

Input or Key Stroke Program Response
' Sawve RESIDEMT dictionary under what
trama?
TIME.AF - File is stored as speech file T I ME on the volume . AIF.
Dictionary to get?
TIME.RF Gets the speech file.

Include the word I ' CLJCHK 1 and rename it as shown.
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Input or Key Stroke Program Respome'

Word phrase to speak:o : 2t
0'CLOCK 1 (ENDLINE) PronounceswordU CLDCKI L e
Includes U LLUEKI mthe resndent d;choneey
7 ‘ Lists resident dxctxonary

FHEASE1

0'CLOCKL ;

Mame above to rename‘?
0'CLOCK 1 (ENDLUNE) Mew mname? o
QCLOCK (ENDUNE) Renames the word to JCLOCK, 3

Use the Include key to add the words OHE, TH0O, THREE, ..., MIMETEEN, THENTY, THIRTY
FORTY,FIFTY totheresident dictipnary.

Input or Key Stroke Program Response

Hord-phrase to 1r'u_1ud""'
OHE (ENDLUNE) Includes the word DOHME.
Word-phraze to include?
THO Includes the word ThI(,

-
-
.

Repeat for the remaining number names. Then rename the entries to the corresponding numbers 1, 2, 3
-, 15,28, 326, 48, 5

Input or Key Stroke Program Response

‘ '~ " T 7 7 TListstheresidentdictionary. = -

Dictionarg ¥ 5

QCLOCE
OHE
TWO

OHE _ Mew name?
1 Renames JMHE to 1.
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Repeat for the remaining numbers, and view the results.

Input or Key Stroke Program Response

| Dictionard name? -~
* Lists the resident dictionary.
Dictionarg %
FHRAZEL
QCLOCk

= Ty 0 fe fef Pl

Jul

B TP o e

0 - O LT e ) P e 3R

Talun

S

- T T T L
(R R

l'_ﬂ.[:;l:;][‘::ll—‘l—‘-l-ﬁl—"!—ﬁl—-‘-l—“l—'-l—'-l—"
2
IR

Include the following words and phrase, and rename them as shown, to complete the T 111 E file.

Input or Key Stroke Program Response
Word-phrase to include? o
ne - ' " Includes the word I 2 (variation of “0”). - - -
Mord-sphrase to inc lude?
A, Includes theword A . I1. .-

[11]

vy
[«

By

i

f

Lists the resident dictionary. Mame
renams?

H.HM, Hewname

A Renames A . 1. to A,

i Wordsphrase to inclu -:ie'?"

F.HM. Includes thewordF . M.

Lists the resident dictionary. Hame abows Tz
rename
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Input or Key Stroke Program Response :

P.M. Hew name? o

P Renames P . M, to P,

4 Wo r'd,-'p}'ur';ase ‘tn:-_‘*inci;ude'? :

PAUSELR _CHIMEZ: Includes the phrase. " 5

Lists the resident dictionary. ‘Mame above to
rename? et e

FAUSEL® CHIMEZ Mew name? :

CHIME (ENDLINE) Renames FALISE1® CHIME2) to CHIME,

Listen to the completed file and save it on an available disc or tape under thé name T IME, We use the
volume . AF in this example. .

Input or Key Stroke Program Response

' Wordsphrasze to speak?
FALL<® Lists and pronounces all resident entries.
Dictionary ¥

g
A
[ ]
»E

DS AR e R 4
XI

111

F.m

—

T s Gl P -
il R R R o R o

- - O, [P _Fir.‘l ———— & e e e e
CHIME

| Save RESIDENT dictionary under

what name*? 7
TIME . AF We already stored the preliminary version of this file
: under thename T IME . AF.
That file exists, Okay to purge
it CYeMaT
i '0ld file is purged and the resident file is stored on the
example volume . AF under the name TIM E.

The T IME speech file is now complete and ready to be used with the " CLOCK" program m ’“:Ao;[i:
Continue reading in section 4 to find out how speech files, like TIME, can be used with
application programs.
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Section 4

Using Synthetic Speech With BASIC

In section 2 the "ED I TE5" and "EQOITST" programs were used to create speech files—data files

containing the speech output code. To output these files from a Series 80 BASIC program, you need the
following: ’

e Series 80 Personal Computer.
e HP 82967A Speech Synthesis Module.

e Speech binary "SFEEZS" (HP-83/85) or " SFEE &7 " (HP-86/87) stored on disc or tape (HP-85
only).* '

e Speech or vocabulary files stored on disc or tape (HP-85 only).
e Output speaker (eight ohms) and connecting audio cable.

e Discdrive and connecting cable or interface (not necessary if using the HP-85 tape drive).

The HP-83/85 also requires: _ (- o

e HP82936A ROM Drawer.

e One of the following ROMs: Mass Storage ROM (part number 00085-15001), Plotter/ Printer ROM
(part number 00085-15002), or I/O ROM (part number 00085-15003). ’

Binary Program
The "SFPEEZS" and "= FIKEST" speech binaries provide the tools to generate synthetic speech from
a program written in BASIC. These tools come in the form of three statements and two functions;
together, they enable you to perform two major tasks:
@ Access speech afxd_ vocabulary files from mass storage.
e OQutput speech to the module.

A BASIC program written to output speech generally contains the following sequence of operations.
Steps 3 through 6 use statements and functions provided by the speech binaries.

1. Load the binary program "SFEEZS" or "SPKEET" (LOA ['E I H statement).
2. Open the dictionary file and assign a buffer number ( ASS T GH# statement).

3. Load thedictionary file ([IL JF L # statement).

4. Obtain the pronunciation parameters (F AR ¥ function).

5

. Set the volume level (5'/[IL statement). This is optional, since the volume can be set at the speech
module, manually.

6. Output the pronunciation parameters to the speech module (SF ERFE statement).

* It is also possible to output speech without the binary using an 170 ROM. Refer to appendix E for details.
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The speech binary also provides the LI function, which enable
and load it into memory. :

8 you to locate a single word or phrase

R

‘The statements and functions described in this section can be used in most BASIC Programs to provide
synthetic speech output. Some examples of BASIC speech applications are provided in section 4.

Dictionary File Structure
To understand how the information contained in dictionary files is accessed and converted into synthetic
speech, it is necessary to examine how the speech data is stored in a dictionary file.

Each dictionary file is organized into a name string, located at the beginning of the file, and a group of
parameter strings. e e

The name string contains all the word and phrase names for the entire dictionary file. Foi; eiarhﬁie; th; ¥
vocabulary file name string contains the word names i, 1, <2, %3, KERA'Y, and “FEAY 1. A speech file
name string might contain names like FHFEASE#1, HELLO CHAELIE, and other renamed or
concatenated phrases. The name string contains other information: the length of each name, the location

(record number) of the parameter string, and the number of concatenations in each phrase.

The name string is organized as follows:

Byte 1: name length. Number of characters in the phrase name (or word name if phrase consists of a
single word). Limited to a maximum of 95 (HP-83/85) or 159 (HP-86/87) characters.

Byte 2: number of parameter blocks. Number of concatenations contained in the phrase. All words in
the supplied vocabulary files, with the exception of FALIZE 2 and FAUSE 1 6, use one parameter block.
A two-word phrase (HEL.L.0 CTHHRARFL I E) uses two parameter blocks, and so on. Maximum number of
parameter blocks is 254. 7

Bytes 3 and 4: parameter location. Refers to the logical record number where the parameter string for
the phrase begins. This value “points” to the location, on disc or tape, of the speech code for the phrase.

Byte 5: search tag, CHF #2551, The 8 character (CHFE ¥ ¢ 255 ) is used to locate a phrase in the
name string (locates a single word in a vocabulary file name string). It must not appear elsewhere in the

’5‘,;‘:' - - -name string. e e e e i —
e _ .
(sl S Bytes 6 through length of name: word/phrase name. The word(s) used to identify the phrase (or

single word). Contains the number of characters specified by the name length (byte 1). Maximum value is
95 (HP-83/85) or 159 (HP-86/87).

The above pattern is repeated for each phrase or single word in the dictionary file.

f#bytes = |2?\'Steh

/ 1 byteV 1 byte\/ 2 bytes\/ 1 byte\/

name : #par : parameter : : repeat for
length & blocks : location ~ }CHRs@SS): phrase name next phrase
— first phrase -

. Name String
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Each parameter string contains the speech parameters for all the words concatenated to form one phrase.
There is a one-to-one correspondence between phrase names and parameter strings in each dictionary file.
Parameter strings always begin on one of the 25-byte logical record boundaries. The location of this
boundary is given by the parameter location pointer in the name string.

A single parameter string is organized as follows:

Bytes 1 and 2: parameter length. The first two bytes of a parameter string contain the length in bytes of
the speech parameter set for the first word in the phrase.

-

Bytes 3 through parameter length: speech parameters. The next group of bytes (number determined
by parameter length) contains the speech parameters for the first word in the phrase.

Remaining bytes: The next two bytes contain the parameter length for the next word in the phrase,
followed by the speech parameters for the word.

The pattern is repeated for all the words in the phrase. For a single word phrase, the pattern appears only
once. Words in the phrase use consecutive bytes for the parameter length and speech parameters,
overlapping the 25-byte record boundaries if needed. Any bytes remaining in the 25-byte wide record
behind the last word in the phrase are unused. When a dictionary is loaded into RAM, the parameter

strings are packed together into a single string, removing the empty space present between parameter
strings stored on disc or tape.

— first phrase > second phrase _—
5—-byt

P log%cal L ord ~o . unused

k— word 1 —i—}— word 2 —;&r word 1-%— word 2 $oi— word 3 —x .o

\

-~ parameter. - _ parameter
2 bytesy 7 HPYtes= P3ength N/ 2bvtes " #oytes = Pgth unused

parameter : : parameter:
length : SPeech parameters : jength : speech parameters
é——— word 1 ¥ word 2 >

Parameter Strings




-
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Statements and Functions

Before entering any of the statements and functions described b
into memory. Execute ' o

LRI S

e!pw. t!leSf)eech iimary must be loaded

LORDEIN "SPKESS.SPEECH" (HP-8a/ss)
or

LOAOEIN “SPKES7,SPEECH" (HP-86/87)

either as a keyboard command or from within a BASIC

program before attempting to use these
statements and functions. P S

Loading a Dictionary (OLORD#)

DLORD# butfer number : name string variable . parameter string variable

buffer number: integer from 1 through 10 corresponding to the buffer assigned to the
A ' dictionary file. e e -
name string variable: string variable for dictionary file name string. |

parameter string variable: string variable for dictionary file parameter strings.

The DL OAD# statement loads a dictionary file into memory. The butfer number identifies the dictionary
to be loaded, from the corresponding buffer number in a previously executed ASS I GH# statement (see
the example below). The contents of the dictionary file (the name string and the set of parameter strings)

are assigned to the name string and parameter string variables. All the parameter strings for the dictionary
file are linked together, in order of their placement, to form a single parameter string.

DLOAD# automatically replaces record pointer numbers in the loaded copy of the name string with
string pointers that reference phrase positions in the parameter string. This change of pointers is
necessary so AR £ can locate a single phrase in the linked together parameter strings.

Example:

1868 DIM Hame3CZ2B80], Param$C588687, ProunsC5000]
126 LOADEIM "SPKEST.SPEECH"

)
ica]
fan}

ASSIGH# 1 TO "A.SPEECH" Opens the "H" dictionary data file, located on volume
", SFEECH", and assigns it to buffer number 1.

3]
[y
Fxcx]

DLOAD# 1 : Mame$,Param$ Loads the buffer number 1 diction.ary file
» ("H.ZFEECH") and assigns the name string to the
variable Hame¥ and the parameter strings to the

variable Faram#¥.

A similar example is easily contructed for the HP-83/85.
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'arameters Function

FREZ Cword name , name string variable . parameter string variable

word name: ? name of word or phrase to be pronounced.
name string variable: name string for previously loaded dictionary (using DL DA L),

parameter string variable: parameter string for previously loaded dictionary (using TIL. AT #).

'he FHF ¥ function returns the speech parameters to be used with the ZFE k. statement. The name
tring variable and parameter string variable correspond to the variables in the [IL. (1A # statement. The
tring returned by the F AF # function is direct input for the =FE Ak statement.

ixample:

28 DIM HamefC2000873, Faran¥flS0067, FPrountlsonn]
28 LOADEIM "SPEBET,SFEECH®

HE ASSIGH# 1 TO "A,SPEECH"

18 DLORDH#H 1 t-lam-:-I,F'ardruI

28 FProun® = PAREFC"ATTEHTION" ,Hame®,Faram$

Assigns the speech parameters for the word
HTTEMT I0H to the string variable F rouni¥..

yetting the Volume

SAOL select code ! level

select code: numeric expression that selects the output device for which the volume is set. The
speech module is preset to select code 10. )

level: numeric expression that determines the volume setting. The range of values is 0 to 15,
15 being the loudest.
The =/ statement sets the maximum volume level on the speech module. The manual volume control

on the speech module) must be turned all the way clockwise to output the maximum level. The maximum
evel set by S'/0L remains active until the computer is turned off or the (RESET) (RESET) key resets it to the
default, level 15. The manual control on the module can be used to adjust the volume between the
maximum and zero output levels.

Example:

|28 DIM Hame*LC2H08607, F ramfLI80870, ProunfC508070
|28 LORDEIH "5 PEE"’ SFEECH"

e ASZIGH# 1 TO FI.._FEEIH"

21@ DLORD# 1 MHamef.Param#

>28 Proun® = PARFE ("ATTENTION", Mame#,Param$)
238 sVYoL 1a ;3

Sets the volume on the speech module (select code 1 &) to level

—
-
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Outputting Speech (5FERE)

SFERK select code : speech parameters

select code: numeric expression that selects the speech output devxce The speech module is
preset to select code 10. .

speech parameters: character string expressmn contammg the speech parameters m
FAR$ function). ( ‘"’d by

The ZFERAL statement sends the speech parameters to the speech module for output. Select code 10
identifies the speech module as the output device (as it is shipped from the factory)

Example:

126 DIM HamefC208081, Faramsls BEET, ProunfCS8867]
13 Ll'lFIEIEIH "SPEEST . SPEECH"

288 ASSIGH# 1 TO "A.SFEECH"

'} DLEIFIEI# 1 : Hame®,Param#$

Froun$ = PARS. ("ATTENTION",Hane$,Paramsy
SUOL 18 '
SFEAK 18 ; Prouns

l'.t.l

-
G0 O S I

Fol [
F i)
o=

Outputs the speech parameters contained in the string
F - ourn ¥ to the speech module (select code 10).

Alternatively, the FAFR ¥ function may appear dxrectly in the SFEHAK statement. Line 220 and 2408
can be combined into one statement:

248 SPEAK 18 ; PARE CYATTEMTION® SMHamef , Param$

CAUTION
It is possible to send invalid data to the speech module, causing it to lock up, using the ‘:-"F‘EFIK
statement. Invalid data is any character string which cannot be identified as speech code by the
module. In the event that the module locks up, it will not accept any further data. To verify that the
speech module is locked up, press (RESET). If the computer displays E+"ratr 112, the module is
locked up. To restore operation of the module, you must turn the computer off, then on.

Locate Function

LOC Y word name , name string

word name: name of word or phrase to be located and pronounced.
name string: dictionary file name string; must contain word name to be locet_ed.

The L.OIC function returns the mass storage record number of the parameter string for the specif.ied word
or phrase. The L[/ function requires the dictionary name string for the location process; this stnng must
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be read into memory with a FEAL# statement prior to using L.JIC. The parameter location (record
number) can be used with a FF. I HT# statement followed by a FEF[# statement to locate and load an

individual parameter string; the parameter string can be used with the SFEHRF statement to output the
word or phrase. -

The LI function provides a more efficient way of selectively loading individual words or phrases from a
dictionary; only the desired parameter string(s) need be loaded. Recall that the [L. DA # statement loads
the entire set of parameter strings for all the words/phrases in the dictionary. Remember, you must load
the dictionary name string with a FEH D # statement before using the LI function. The name string is
always located at the beginning of the dictionary file.

Note: Do not use L.0I1Z on a name string previously loaded with DL A C#. DL OAD# replaces the
record numbers with string pointers in the name string.

Example:
228 DIM HamefC2806373, ProunfCSa08]
238 LOADEIW "SPEESY.SPEECH"
488 ASSICH# 1 TO "FILEL:D7@1Y Opens the dictionary file named
' "FILEL1" located by msus
"aovRLT,
418 READH# 1;: Hames Reads the name string from the begin-

ning of "FILE1"; assigns it to the
o , o ~ _variableMame¥$,

4268 L = LOC {"GOooD LUCK CHRELIE"., Hdrueil
Locates the parameter string for the phrase e
GOOD LUCE CHARLIE. Assigns i
record number to variable L.

430 PRIMT# 1.L Moves the file pointer to beginning
of L record.
448 READ# 1:Frouns$ Reads the parameter string into the

string variable F' oLt ¥,

4538 SPEAK 18;:FProuns Outputs the parameter string to the
speech module.
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Seétion 5

BASIC Speech Applications

There are two examples of speech output provided in this section. Both programs are written in BASIC
and will work with any one of the Series 80 Personal Computers.

-

The first example is a program named " CLOCE " that speaks and displays the time every minute. It
usesthe " TIME" speech file created in section 3 that contains the following words/phrases:

Name Word/Phrase

FHERZE1 AT1 THE1 _TOME_THEZ _TIME _MWILL1 _E1
oCcLoOCKE o'c Ll:l CE1l

1 OHE

2 THO

3 THREE

4 FOUR

5 FIVE

& STk

v SEVEH

a EIGHT

= HINE

16 TEH

11 ELEWEH

iz THELVE

13 THIRTEEH
14 FOURTEEH
15 FIFTEEHN
1 SIXTEEH
17 SEVEHTEEHM
1 EIGHTEEH
15 HIMETEEHM
28 THEMTY. . . _. - - - T
28 THIRTY

40 FORTY

56 FIFTY

nz oz

A H. M.

FH F.M.
CHIME FAUSE1IS CHIMEZ:

The "CLOCE" program requires the Plotter/Printer ROM when used on the HP-83/85. Use the correct
speech binary filename in the L JH0E I H statement (" ZFKES5" for the HP-83/85 or " SFKEBST" for
the HP-86/87). In the example, the speech file " TIME" is stored on the volume " . AF ", This can be
changed to the appropriate volume or msus for your application.

87
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10 ! CLOCK Program
‘ 20 ! This program announces the time each minute while displaying a
30 ! digitial clock on the CRT graphics display.
40 ¢
S50 ¢

60 DIM A$LS500],P$L50001, Z$LS5751, 71401253

70 LET MyM1,H,T=0 @ N#,Z$,Z1%="" 9 F=1

80 8=10 ! Assigns speech module select code.

?0 CLEAR ? DISP “PLEASE WAIT"

100 ON ERROR GOTO 120 )

110 LOADBIN "SPKBB7.SPEECH" ! Substitute SPKB8S for HP-83/85.

120 OFF ERROR

130 '

140 ASSIGN# 1 TO “TIME.AP"

150 DLOAD# 1 ; A%,P$ ! LLoad the TIME dictionary file.

160 ASSIGN# 1 TO «x :

170

180 CLEAR

190 ¢

200 ! Bet the speech parameters for the phrase "at the tone the time will be*
210 ! and the word "o'clock."

220 !

230 Z%$=PAR$ ("PHRASEL1",A$,P$)

240 Z1$=PAR% ("OCLOCK",A$,P$)

250 !

260 !

270 DISP “INPUT THE CURRENT TIME TO SET THE COMPUTER CLOCK - HOUR, MIN, AM/PM"
280 INPUT T$,M$,N$ ! T-HOUR, M—MIN, N$—~AM/FM

290 T=VAL (T$) 2 M=vaL (Ms$) . -
300 T=T¥40 ! Convert hours to minutes.

310 T=(T+M) %40 ! Convert minutes to seconds.

320 SETTIME T,.0 ! Set computer clock.

330 ! -

340 ! X% CALCULATE THE CURRENT TIME XX

350 ¢

360 GRAFPH

370 H=IF (TIME /3600) ' Find the current hour.

380 M=IF ((TIME -HX3600)/60) ! Find the current minute.

390 IF M=60 THEN M=0 ® H=H+1

400 IF H*12 THEN H=H-12 ! Adjust 24 hour clock to 12.

410 IF H=0 THEN H=172 .

420 IF H{12 THEN F=0 ' Reset AM/FM flagqg.

430 IF H=12 AND F=0 THEN 440 ELSE 460

440 IF N$="AM" THEN N$="PM" ELSE N$="AM"

450 F=1 ! Set flag so AM/PM will not be toggled again.

460 IF M<10 THEN M$="0"%vVAL$ (M) @ Mi$="02" ELSE M$=VALS$ (M) ® Mis="" )
470 IF M<21 THEN M2%$=VALS$ (M) ELSE M2%=VAL$ (M-IP (M/10)%10) ? Mis$=VAL$ (IP (M/1
Qyx1Q)

480 IF M#QO AND M1#M THEN GOSUE S520 2 GOSUB 650 ! Disp. speak the current time.

470 IF M=0 AND M1#M THEN GOSUB 520 2 GOSUB 740 ! Speak the hour.
SO0 GOTO 340
]

. -
LI

~ ‘j,‘ .
}4..

R T,
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i

510 ! - o S,
T T S20 U kX DISP TIME ON THE SCREEN XX

530 !

540 GCLEAR

330 CSIZE 40,.9,0 ! Use CSIZE 19,.5,0 for the HP-83/8S.

S60 FOR I=1 TO 5

S70 MOVE (I-1)%.2,40 ! Use MOVE (I-1)%.2.50 for the HF-83/85.
S80 LABEL USING "K" ; H,":"iM$

590 NEXT I

600 CSIZE 13,.7,0

610 MOVE 0,0

620 LABEL USING "K" ; "X “;N$;" X"

630 RETURN

640

630 ! X% SPEAK THE TIME EACH MINUTE %X
660 !

670 SPEAK S ; Z$4PAR$ (VAL$ (H),A%$,.P$)%PARS (M1%.As.P$)4PARS (M2%$,A$,P$)%PARS (N
$,A%,F$)
680 SPEAK S : PAR$ ("CHIME“,A$,Ps)

690 M1=M

700 RETURN

710 ¢

720 ! %% SPEAK THE TIME ON THE HOUR %X




Section 5: BASIC Speech Applications 69

730 !

740 SPEAE S ; Z$%PARS (VAL$ (H) .A$,P$)LZ1$4FARS (N$,A%,F$)&PARS (“CHIME",.A%,P%)
750 Mi=M

760 RETURN
770 END

The second example program is called " ZFELLEEE", a synthetic spelling bee game. " SFELLEEE"
uses two speech files named "SFELL" and "MEZGE", "SFELL" contains the words/phrases for
the spelling bee. Any speech or vocabulary file (within the [! I [ limits) can be used. The “correct” spelling
for the words/phrases in " ZFELL" is determined by the word/phrase names in the "SFELL" file

name string. The second file, "MEZGE", contains some game messages to inform the player that the
spelling is right or wrong.

"MESGE" contains the following phrases:

Name Phrase

LIMEI MWELCOME_TO_THEZ _SFEECH_E
LIMEZ RISIHG WHIETLE: COMGRATULATIOMS
LIMEZ TOHEZ: WROMG__TRY_AGAIH

An example " ZFELL" fileis:

ACCELERATED
ACKHOWLEDGE
COHDUCTIVITY
LICEMSE
FROFESSOR
REFESEMTARTIVE
SUFERMICSOR
ULy
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! SFELLBEE Program
' Spelling bee game program. Press CCONT] to start the clock. Enter

30 ! each word that is pronounced; to repeat the pronunciation, press "
! [END LINE] by itself., Time is displaved after completing all the words.
, .

60 !

70 DIM N1$L20001,P1%$L4000]

80 DIM NZ$L20001,FP24040001, W$L 1007, USL 100]

0 DIM NIZI$L20001

100 !

110 5=10 ! Assigns speech module select code.

120 CLEAR @ DISP "PLEASE WAIT"

130 ON ERROR GOTOD 150

140 LOADBIN "SPKB87.SPEECH" ! Substitute SPKB8BS for HP-83/8%.

150 OFF ERROR

1640 ! Load the MESGE dictionary file containing the game messages.

170 ASSIGN# 1 TO “MESGE.AF"

180 DLOAD# 1 : Ni1$,F1$

190 ! Load the SPELL dictionary file containing the spelling bee words.
200 ASSIGN# 2 TO "SFELL.AF"

210 DLOAD# 2 ; NZ2s$,P2%

220 N3I$=N2s$

230 !

240 CLEAR

250 SPEAK S ; FARS ("LINE1",N1$,P1$) ! Speaks introductaory message.
260 DISF "X¥XXXXXXKX SPEECH BEE XKXXXKAKK"

270 DISF USING "/,K" ;3 "AFTER A WORD IS PRONOUNCED, TYPE IN THE CORRECT"
Z2BO DISF "SPELLING AND FRESS CEND LINE]."

290 DISF “PRESS [CONT] WHEN YOU’RE READY TO BEGIN. YOU WILL BE TIMED."“

300 FAUSE

310 ¢

320 ! Begin spelling bee; turn on timer.
IE0 !

340 SETTIME 0,0

390 L=NUM (NI%)

360 WE=N3I$[&,5+L]

370 CLEAR

3BO SPEAK S ;3 PAR% (W$,N2%,FP2$) ! Speaks spelling bee word from SPELL file.
390 DISF "SFELLING"

400 INPUT Us$

410 IF Us="" THEN GOTO zZ70 ! Repeats word for null string input.

420 US=UFC$ (U$)

430 IF U$#W$ THEN S00 ! Branches if spelling incorrect.

440 SFEAK S ; FARS ("LINEZ2",N1%,P1%) ! Speaks message for correct spelling.
430 IF LEN (N3%)=S5+L THEN GOTO S30 ! Branches to end if word list is completed.
460 NI$=NISLo+L]

470 GOTO 350 ! Repeats loop for next word in SPELL file.

480 !

430 ! Spelling is incorrect.

S00 SPEAK S ; PARS ("LINE3Z",N1%$,F1%) ! Speaks message for incorrect spelling.
510 G6OTO 370

520 ! Spelling bee completed. e — e e e o T - T T T T
‘530 CLEAR

340 DISF "THAT'S AtL."

9530 DISP “YOUR TIME wWAS "$TIME 3" SECONDS."

S60 END
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areas of caution that you should note.They are:

Section 6

Mamtenance and Service

Maintenance

speech synthesis module and disc do not require routine maintenance. However there are several

-

WARNING
Do not place fingers, tools, or other foreign objects ihto the plug-in ports. Such actions may result in
minor electric shock hazard and interference with ste pacemaker devices. Damage to plug-in port
contacts and the computer’s internal circuitry may alsb result.

CAUTION
® Always switch off the computer and any peripherals involved when inserting or removing
modules. Use only plug-in modules designed by Hewlett-Packard specifically for your computer
Failure to do so could damage the module, the computer, or the peripherals.

® If a module jams when inserted into a port, it may be upside down or designed for another
computer. Attempting to force it may damage the computer or the module. Remove the module
carefully and reinsert it.

CAUTION
Back up your speech synthesis disc, and use the back up copy for all routine speech operations.
Reserve the original disc for making copies. Failure to back up the speech synthesis disc could make
your system inoperative if the disc was accidentally déstroyed, erased, or damaged.

Service

If at any time you suspect that your Series 80 speech system is malfunctioning, do the following:

1.

Turn the computer and all peripherals off. Disconnect all peripherals and remove any plug-in
modules from the ports. Turn the computer back on. If it does not respond or dlsplays
Error 23 1 SELF TEST, the computer requires service.

Turn the computer off. Install the speech module into any port, leaving all other ports empty. Turn
the computer back on.

e IfError 115 isdisplayed, the speech module is malfunctioning and requires service.

e If the cursor does not appear, the system is not operating properly. To help determine what is
causing the malfunction, repeat step 2 with the speech module installed in a different port.
Repeat also with different plug-in modules to determine whether an individual port or module is
malfunctioning. -

Turn the computer and all peripherals off. Check that the speech module, accessory memory
modules, and ROM drawer are installed properly (the Mass Storage ROM is required for the
HP-83/85 to use the dictionary editing program). Check that the disc drive is connected properly to
the computer.




84 Section 6: Maintenance and Service

4. Turn on the disc drive and then your computer. Insert the speech disc into driveQa

nd execute:

CAT " .SPEECH"

5. If your computer does not respond or displays an error, mass storagedis maifunctionink. Some

possible errors are:

Error 118 : 1.0 CRRD Interface has failed self-test or has failed after
interrupting the computer,

Error 111 : 1.0 OFPER Illegal operation.

Error 112 : M.5, ROM Mass storage ROM has failed self-test, Refers
to the plug-in HP-83/85 ROM or the internal
HP86/87TROM.

Error 128 @ MO M.S, DEVICE No mass storage device is cufrenﬂy active.

Error 125 @ WOLUME The specified volume label cannot be found.

Error 129 : MEDIUM Damaged mass storage medium.

Error 136 @ DIsC Disc drive latch is open. 7 p

Error 131 : TIMEOUT Disc drive hardware has failed.

6. Refer to Obtaining Repair Service for information on repair service for the malfunctioning device.

Obtaining Repair Service

Not all Hewlett-Packard facilities offer service for your computer. For information on obtaining service in
your area, consult the service information included in the Service Information Sheet packaged with your

computer, or contact your authorized HP Series 80 dealer or the nearest Hewlett-Packard sales and service
facility.

If your Speech Synthesis Module or computer requires repair, you can help assure efficient servicing by
following these guidelines:

1. Leave the configuration of the computer exactly as it was at the time of the malfunction; any plug-in
Féf,‘ oo modules and flexible discs in use at that timeshould bekeptinplace. ™ — -~~~ -~ — — — -

2. Write a description of the malfunction symptoms for service personnel.
3. Save printouts or any other materials that illustrate the problem.

4. Haveonhand a sales slip or other proof of purchase to establish warranty coverage period.

Serial‘ Number

Each Series 80 computer carries an individual serial number plate on the rear panel. We recommend that
owners keep a separate record of this number. Should your unit be lost or stolen, the serial number is often
necessary for tracing and recovery, and for any insurance claims.

Hewlett-Packard does not maintain records of individual owners of Series 80 computers and unit serial
numbers.
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General Shipping Instructions

Should you ever need to ship your computer, be sure it is packed in a protective package to avoid in-transit

damage. Use the original shipping case if possible. Shipping damage is not covered by the warranty. All
customs and duties are the customer’s responsibility.

Hewlett-Packard recommends that the customer always insure shipments.

Warranty Iinformation

The complete warranty statement is included in the information packet shipp;d with the HP 82967A
Speech Synthesis Module. Please retain this statement for your records.

If you have any questions concerning this warranty, please contact:

In the U.S.: One of the six Field Repair Centers listed on the Service Information Sheet packaged with
your owner’s documentation.

In other countries: Contact your nearest sales and service facility. If you are unable to contact that
facility, please contact: '

In Europe: Hewlett-Packard
7, rue du Bois-du-Lan
P.O.Box
CH-1217 Meyrin 2
Geneva
Switzerland

Tel. (22) 8270 00

Other countries: Hewlett-Packard Intercontinental
3495 Deer Creek Rd.
Palo Alto, California 94304
U.S.A.

Tel. (415) 857-1501

Potential for Radio/Television Intérference‘

The Speech Synthesis Module uses radio frequency energy and may cause interference to radio and
television reception. The module has been type-tested and found to comply with the limits for a Class B
“computing device in accordance with the specifications in Subpart J of Part 15 of the FCC Rules. These
specifications provide reasonable protection against such interference in a residential installation.
However, there is no guarantee that interference will not occur in a particular installation. If the module
does cause interference to radio or television, you can try to eliminate the interference problem by doing
one or more of the following:

¢ Change the position of the audio cable that connects the speech module to the output speaker.
¢ Reorient thereceiving antenna.

e Change the position of the computer with respect to the receiver.

o Move the computer away from the receiver.
[ ]

Plug the computer into a different outlet so that the computer and the receiver are on different
branch circuits.

If necessary, consult an authorized HP dealer or an experienced radio/ television technician for
additional suggestions. You may find the following booklet, prepared by the Federal Communications
Commission, helpful: How to Identify and Resolve Radio-TV Interference Problems. This booklet is
available from the U.S. Government Printing Office, Washington, D.C. 20402, Stock No. 004-000-00345-4.







The following list contains all the words in the A through £ vocabulary files. The number appearing to

Appendix A

Speech Vocabulary

the right of each word, in parentheses, is the length of the parameter string (in bytes) for that word.

A (110)

Al (43)

A2 (48)

AZ (41)

H.M. 97
A.M.1 (68)
AEEAM (132)
REORT (108)
HEORT1 @31
ABOUT (95)
REOVE (104)

AL (104)
ACCELERATED (173)
RACCEFT (122
RCCERT (75)
RCCEFTED (134)
ACCEFTEDT Q17
HCCESS (115)
ACCESSIHG (137
ACCOUNT (149)
ACCOUMTL (106)
HCE (61)

RCES (106)
ACKMOWLEDGE (172)
RCTION (104)
ADD (104)
AOODFRESS (138)
RCJUST (99)
ADZORBER (147
ROVISE (140)
RERIAL (135)
AFFIRMATIVE (182)
RFTER (103)
AFTERHOIOMH (156)

B (52)

El (78

EBACE (82)
ERD (118)
EALARHCE (104)
EBALL (63)
BALL BEING CAUGHT» 42)
EBRHDO (123)
ERHDIT (116)
BAME (86)
EAHEL (99)
BRZE (51)

RGAIH (138)
AGAIML (119)
AHERD @131)

AIR (112)

AIF1 (66)

AIR BRAKES (155)
AIRCEAFT (142)
RIRFORT (110)
AIRSFEED (144)
RLAREM (143)
ALERT Q17
ALERT1 (82
ALERTZ (90)
ALERTZ (106)
ALIEH (74)

ALL @aon

ALL1 1

ALLZ (60)
RLOFT @21)
ALFHA (102)
ALTERHATE (136)
ALTIMETER (153)
ALTITUDE @157
A (118)
AMERICAH EXFRESS (229)
AMOUHT (135)
AMOLUHTL (135)
AMPS (61)

AN (91)

_AH1 (48)

AHD (129)

AHDO1 (89)

AXDOZ (107

AMOZ (73)

BASEL (62)
BASKET (83)
EAT HITTIHMG BALL) (49)
BATTLE (80)
BEEM (91)
EEFORE (163)
BEGIN (142)
BEHIND (176)
EEING (110)
BELL (7
BELOW (126)
BET (42)

AHZKWER (122
AHSHERED (85)

RHTE UF 127
AFFOINTMENT (149)
AFFROARCH (127)
AFFROACHES (167)
AFFROVELD (151)
AFREIL (92)

AFL (206)

REE (60)

ARER (85)

AREH1 (98)

AREIVAL (155)

AS (119)

A1 (61)

ASKED (95)
ASSOCIATED @64)
ASTERISE (@152)

AT (49)

AT1 (60)

ATIS (87)

ATTACK (83)
ATTEHTIDN (136)
ATTEHTIOH1 (118)
AUGUST Q21
AUTHCORIZATION (193)
AUTHORIZATIONT (192)
RUTO (73)
AUTOMATIC (128)
AUTOMATICIL (123)
AUTOMATICALLY (168)
AUSILIARY (152)
AVAILAEBLE (147
ARYAILABLEL (160)

EETHEEM (94)
EID (98)

BIG (89)
EIRTH (63)
ELIMD (97)
BLOCKED (62)
BLOMIMG (126)
EOMUS (83)
BOOKLET (78)
BOOST (62)
EOTH (86)
EQTTOM (66)
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68 Appendix A: Speech Vocabulary

BOX (71)
BRAKE (90)
BRAKING (115)
BRAVO (82)
BREAK (70)
BROKEN (97)
BUFFER (106)

C 93
C1l (68)
c2 (@81
CRABIN (110

- CALENDAR (1249)

CALIBRATE (118)
CALL (01)

CRLL1 (80)

CALLZ @11

CALL3 (102)

CALL4 (62)

CALLS (102)

CALLE (86)

CALL? (89)

CALLS (122

CRLLS (100)
CALLING (92)
CALM (122

CAN (111)

CANCEL (72)
CANCEL1 (133)
CRHCELZ (111)
CANCELLED (143)
CAMNOT (17
CAPACITAMCE (160)
CAR (56)

CARD (90)

CARD NUMBER (184)
CARDHOLDER (185)
CARDS (116)

CARTE BLAMWCHE (136)
CASIHNG (127
CAUTION (93)

“CAUTIONL (113) S

CEILING (107
CELSIUS (176)

D (118)

D' (34)

D1 (87)

D2 (54)
DANGER (136)
DANGER1 (85)
DANGERZ (149)
DATE (82)
DATEL (65)
DAY (95)
DAL (75)
DAYS (68)

BUGLE CALLY» (1469)
BUILD @1e)

EUS (565)

BUSINESS (106)
BUSIHESS1 iy
EUSY (96)

BUSY1 (90)

CENT (103)
CEHMT1 (92
CEHMTER (85)
CENTER1 (124)
CEHMTI (105)
CEHTS (129)
CENTS1 (104)
CHAMGE (107)
CHAMGED (112)
CHARLIE (83)
CHARLIEL (100)
CHELCK (58)
CHECK1 (54)
CHECKZ (53)
CHIMEL> (78)
CHIMEZ> (42
CHOICE (100)
CIRCUIT (93)
CLERH (109)
CLEAR (102)
CLEAR1 (93)
CLERRAMCE (116)
CLEARANCE DELIVERY (248)
CLIMB (116)
CLOCK (79)
CLOCKL (88)
CLOSE (143)
CLOSED (129)
CLOSEDL (124)
CODE (110
CODEL (100)
COIM 1
COIN1 (90)
COLD (1109)
COLLECT (82
COLLECT1 (92)

DG (10)
DEATH (57)
DECEMEER (132)

"DECLINED (179)

DECREARSE «11)
DECRERASING (165)
DEFENSE (93)
DEGREE (136)
DEGREES (85)
DELTA (85)
DELTR1 (93)
DELTRZ (85)

BUT (63)
BUTTON (e9)
BUTTON1 (g5)
BUTTON2 (51)
BY gy -

COME (69) _
COMMAND (163)

COMPANY (114)

COMPLETE (108)

COMPLETE1 (107)

COMPONENT (169)

COMPUTER (157)

CONDUCTIVITY (174)
CONFERENCE (165)
CONGRATULATIONS (167)
CONGRATULATIONS1 (202)
CONNECT (79)

CONTACT (124) .
COMTAMIMATED (181) :
CONTINUE (s1)

CONTROL (170)

CONTROL1 (120)

CONVERGING (156)

COPY (73)

CORRECT (103)

COUNT (87)

COURSE (78)

COURT (68)

COWL (97)

CRANE (86)

CRANE1 (85)

CREASE (102)

CREDIT (69)

CROSS (109)

CROSSWIND (156)

CROWD NOISE) (237)

CRYSTALS (98)
CURRENT (93) _
CUSTOMER (93)
CYCLE (80)
CYCLEL (105)
CYLINDER (127)

DEMONSTRATION (168)
DEMIED (129)
DEFRRTHMENT (135)
DEFRRTURE (136)
DEFRRTUREL (150)
DEPOSIT (144)
DESTROY (99)
DESTROYED (143)
DESTROYEDL (123)
DETAILS 17
DETERGENT (159)
DEVICE (80)




DIAL (95)

DIALL (95)
DIFFICULTIES (142)
DIGITHL (109)
DIGITS (113)
DIMENSION (126)
DIMER'S CLUEB (208)
DIMHER (78)
DIRECTION 12
DIRECTORY (133)
DIRECTORY1 (120)
DISK (104)
DISPENSER (132
DISPLAY (93)

E (91)

E1 (110)

EZ (56)

ERACH (87)
ERRLY (94)
EAST (68)
ERSTL (104)
ECHO (68)

ED' (60)
EDITIMG (113)
EIGHT (66)
EIGHTL (78)
EIGHTZ (66)
EIGHT3 (63)
EIGHTEEM (114)
EIGHTH (64)
EIGHTH1 (7
EIGHTS (77)
EIGHTY (84)
ELECTRICIAH (106)
ELECTROMIC (170)
ELEVATION (181)

F (65)

FACE (66)
FRHREMHEIT (161)
FRIL (142
FRIL1 27
FRILED (126)
FRILURE (111)
FRIR (70)
FALSE (115)
FRAM (128)
FARAD (82)
FRST (117)
FASTL (79)
FERTURE (112)
FEERUARY (156)
FEET (65)
FEET1 (74)
FIELD (115)
FIELD1 (993)

DISFLAYL (143)
DISTAHCE (109)
DISTRIEBUTIOH (167)
DIVIDEDR (110

oo @8)

DOl (83)

ooz 8y

DOCUMENT (116)
DOES (119

DOLLAR (92)
DOLLHREL (202)
DOLLARS (148)
DooMsS0AY DEVICES

(247)
Door (77 '

ELEVEM (126)
ELEYEMH1 (98)
ELEVEHZ (124)
ELSE (99)
EMERGEHCY (160)
EMERGEMCY1 (201)
EMFTY (86)

EH ROUTE (141)
END (123)

END1 (91)
EMEMY (91)
EHEMY1 (75)
EMGINE (134)
EMTER (96)
EMTER1 (54)
EHMTIRE (132)
ECQUAL (84)
EQUALS (112)
EQUIFMENT (114)

"ERREOR (104)

ERRORL (8D
ERRORZ (94)

FIF' @1
FIFTEEHN (137)
FIFTEEH1 (91)
FIFTH (70)
FIFTY (102
FILE (113)
FILEL (98)
FILEZ (119)
FILED (135)
FILL (65)
FILL UFP @21)
FIMAL (105)
FIND (160)
FIRE (138)
FIEES (191
FIRIMG (100)
FIRST (100
FIEST1 (78)
FIRSTZ (89)

Appendix A: Speech Vocabulary

DOORS (134)
DOUELE (65)
DOUELEL (75)
DOWH (89)
DOKH1(82)
DOWHZ (92)
DOWHWIND (151)
DRAIM (121)
DRIVE (163)
DRIVER'S (109)
DRIZZLE (101)
DUPLICATE (117)
DUST (90)

ESTAELISHED (163)
STIMATED (143)
ETH (184)
EVACUATE (186)
EVACUATION (204)
EVEH (110)
EVEHING (108)
EVER (91)
EXCEEDS (130)
EXCELLEMT (110)
EXCELLEMT! (102)
EXCHANGE (177)
EXIT (80)

EXFECT (112) °
EXFIRATION (188)
EXPIRATIONL (182)
EXPLORATORY (180)
EXPLOSIONY (74)
EXTEMSION (155)
EXTEMSIOML (143)
EZ (63)

FIVE (126)
FIVE1 (126)
FINEZ (106)
FIMEZ (115)
FIVES (149)
FLAME OUT (142)
FLAP LOAD (188)
FLAFS (110)

FLEET (85)

FLIER (107

FLIGHT (82
FLIGHT1 (91)
FLIGHT WATCH (168)
FLOOR (106)

FLOW a17)

FLOWL (67)

FLUID (149)

FLUSH (93)

FLY (71)
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FOG (113)
FOLLOW (72)
FOLLOWING (120
FOOT (59

FOR (58)

FOR1 (62

FORZ (60)

FORTY (92)
FORTY1 (139)
FORTYWFIVE (229)
FORWARD 157)
FOUL 67

FOUR (76)

FOUR1 (101)

G (168)

1 (69)

52 (55)
GAGE (69)
GALAXY (93)
GALLEY (89)
GALLOH (120)
GALLOME (102)
GHAME (63)
GHAMEL (73)
GRS (116)
GATE (75)
GERAR (80)
GET @48
GET1 (68)

H (108) .

H1 (71

HZ (126)

HAD (126)
HAIL (108)
HALF (60)
HALF1 (101)
HAHD (112)
HAHDLE (117)

HAHDLER (114)

HAMG (121)
HAMG UFP (92)
HAS (129)

HAS1 (82)

HASZ BEEH (91)
HAVE (131)
HAYEL (73)
HAZAROOUS (126)
HAZE (128)

I (116)
I1 (105
IZ (68)
IZ2 (71)
I4 (38

FOURZ (78)
FOURZ (123)
FOUR4 (o1)
FOURS (76)
FOURE (149)
FOURTEEH (144)
FOURTEEM1 (160)
FOURTH (69)
FOXTROT (115)-
FOLTROT1 (151)
FREEDOM (25)
FREEZIHG (137)
FREZUENCY (112)
FREQUEMCY1 (172)

GIVE (112
GLIDE (@134)

GO (98)

501 (40)

S0z 67

GORL (75)

GOLF (58)

GOoD (104)

GOoD LUCKE (112)
0301 (B4)
GoIDz (66)
GOOOBYE. (126)
GCOVERMMENT (141)
GRAIHM 87
GREAM (129)

HE (90)

HE1 (53)
HEADIHG (99)
HERYY (68)
HELLO (101)
HELLO1 (111)
HELF (17
HEMRY (82)
HER (115)
HERE (107)
HERTZ (103)
HERTZ1 (54)

HEWLETT PRCEKRRD (197

HIGH (68)
HIGH1 (93)
HIGHZ (53)
HIGHZ (106)
HIGHER (113)
HIEKE (68)

1.0, (15
ICE (96)

ICIHG (119)
IDEHTIFICATION (209)
IDEWTIFICATIONL (199)

FRISEEE (121)
FROM (93)
FROM1 (48)

FROMZ (g9) . ... -

FRONT (93)
FUEL (89)
FUEL1 (89)
FUELZ (89)
FULL (o)
FULL1 (65)
FULL2 (81)
FUNCTION (113)

GREAT (91)
GREAT1 (71)
GREEN (142)
GREEM1 (113)
GREEMZ (129)
GREENWICH (115)
GROSS (139)
GROUMD (118)
GROUND1 (90)
GROUNDZ (135)
GROUP (75)
GUMDISH (130)
GUMSHOT? (134)
GUSTIMG TO (183)

HINW 27

HIS (121)

HIT (54)

HOLD (92)
HOLD1 (115)
HOLDZ (103)
HOME (68)
HOMOR (87)
HOOKE @7
HOOK 1 (71)
THOT 6
HOUR (105)
HOURS (103)
HOUSE (68)
HOW (95)
HUHORED (141)
HUNDORED1 (89)

IDEMTIFY (153)
IODEMTITY (152)
IDOLE (108)

IF (19)

IF1 (39)

IGH
IGH
MK
IMF
IN

IN1
INZ
IHE
INC
INC
IHC
INC

Ja
J1
JE
JAL
JAt
JET
JUL
JUL
JuUb

kE
k1

KE?
KE
KE
kD
kI
K1
KIE
K1
k1
KH:

L1

L

L”
Lt
Lt
Ly
Lt
L.
Li
Lt
LL‘

Lt
Lt

L




IGHITE (116)
IGHITION (147)
IMMEDIRTELY (187)
IMPLEMEMTED (162)
IM (104)

IH1 @9)

IHZ (79)

IHEOUND (198)
IHCH (72
IMCRERSE (122
IMCREASING (157
IMCRERSING TO (222

J(129)

J1 (69)

J2 (1)

JACES (103)
JAHUARY  (143)
JETS (93)
JULIET (104)
JULY (130)
JUMHE (88)

K (119)

K1 (89)

K2 (67)

K3 (49)
KEEF (71)
KEY (70)
KEY1 (70)
KICK (52)
KILD (86)
KILD1 (81)
KIMD (101)
KIMG (70)
KIMGS (125)
KHOTS (106)

L (139)

L1 (89)

L (65)

L3 (59)

LABEL @11)
LAEORATORIES (189)
LAMHD (114)

LAHDING (129)
LAMDING GERR (126)
LARGE (103)

LASER (103)
LASERY (59)

LAST (144)

LATE (91)

LAUHCH (102)
LEAKAGE (142)

LEAH (110

LEFT (104)

LEFT1 (64)

IMOIR (86)
IHODICATED @53)
IMFLIGHT (155)
INFORMATION (172
ING' 8D

IMHER (79)
IHSFECTOR (119)
IMSTRUMENT (170)
IMSUFFICIEHT (182)
IHTERCERT (147
INTERCEFTION (109)
INTEREST (139)

LEFTZ (99)

LEG q18) - -~ -
LESE (99)

LEZS THRH (138)
LEVEL (04)
LEVEL1 (104)
LEVELZ (105)
LEWEL OFF (196)
LICEMSE (141)
LIGHT (106)
LIGHT1 (82)
LIGHTZ (89)
LIGHTS (91
LIKE (66)

LIMHA (89)
LIMIT (116)
LIMITY (72)
LIMITZ (116)
LIHE (135)

Appendix A; Speech Vocabulary

INTRUDER (121)
IMYALID (149)
IMVASION (118)
IHVYOICE (136)
15 (76)

ISt 7(99)

12 (106)

IS2 67D
ISSUER (135)
IT (76)

ITEM (111)

IT= (53)

LIME1 (86)

~ LIMES @6 ——

LIST 83)
LIST1 0
LOCALIZER (173)
LOCATED AT (234)
LOCATION (149)
LOCATIONL (142)
LOCKBZE (136)
LOHG (84)
LOHG1 (110)
LOOF (84)

LOSE (115)

LOSS 115)

LOST (85)

LOW (104)

LOM1 (129)

LOWE (80)

LOWE (110

7
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LOWER (116)
LOMER1 (98)

M (141)

M1 (91)

MZ (45)
MACHINE (96)
MADE (88)

MAGHETOS 175)

MAIL (94)
MAIN (71)
MAINTAIM (174)
MAKE (102)
MAKES (94)
MANAGER (176)
MAMUAL (166)
MAMNLALL (129)
MAHUALLY (169)
MARCH (118)
MARCH1 (93)
HMARE (93)
MARKER (119)
MARKET (132)
MASTER CARD (208)
MAY (98)

MAY1 (54)
MAYDARY (167)
ME (88)

N (155)

M1 (50)

NAME (91)
NAND (116)
MATIONAL (127)
NATURAL (158)
NEAR (85)
NEED (146)
NEED (91)
MEGATIVE (153)
NET (98)

NEMW (135)

MEMW1 (129)
MEMS (109)
NEXT (108)
MEXT1 (104)

HEXT TRAMSACTION (270)— -

NICE (92

0 (113)

01 (62

0z (48

02 (42
0'CLAOCKE (94)
DO'CLOCEL (104)
O.K. (104)
OBSCURED (161)

"H1 (91)

LUCK (60)
LUMCH (91)

MEAH (123)
MERSURE (83)
MEASURED (136)
MEET (74) .
MEETING (103)
MEGH (99)
MEMORY (170)
MERCHRMT (120)
MERCHAMT HUMEER (245)
MERCHRAHT1 (143)
MESSAGE (168)
MESSRAGEL (98)
MESSAGEZ (111)
MESZAGES (149)
METER (77)
MICRO (123)
MIDDLE (104)
MIDFOINT (155)
MIG (110)

MIKE (68)
MILE (130)
MILES (148)
MILL (61)
MILLI (91)
MILLI1 (59)

HIGHT (93)
HIME (110)
MIHME1 (110)
HIHEZ (90)
NIHEZ (89)
NIMHER (129)
HIMES (168)
MIMETEEH (156)
HIMETY (108)
HINETY1 (108)
HINTH (82)
MO (124)

NOISY (119)
HOOM (130)
HORMAL (119)
MORETH (85)
HORTH1 (@111)

" OBTAIM (120)

OCTOBER (125)
OF (102)

OF1 (88)

OFz2 (73)

OFF (84)
OFF1 (69)
aFF2 (80)

v
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MILLION (135)
MINUS @132)
MINUTE (110
MINUTES (72)
MISMATCHED (157)
MISS (72)
MIST 27
MISTER (89)
MIXTURE (116)
MOBILE (82)
MODEM (135)
MODERATE (132)
MODULE (131)
MOMTH (113)
MORE (123)
MORE THRH (169)
MORH (79)
MORMING (164)
MOTOR (71)
MOVE (99)
MOVING (110)
MUCH (90)

MY (129)

HORTHERST (187
MORTHMEST (163)
NOT (70)

HOT1 (71)
MOTHM 117)
NOTIFY (151)
NOVEMEER (138)
HOVEMBER1 (158)
HOW (98)
HOM1 (104)
MOWZ 97)
HOWZ (70)
NUMEER (99)
HUMEER1 (129)
NUMBERZ (79)
NUMEERZ (98)

OFFEMSE (85)
OFFICE (102)
OHME (86)
DIL (85)

oLD (112)

oM (127)

oMl (104)

OMZ (62)




OM LIME (169)
OHE (85)

OME HALF (206)
OHEL (om
OHEZ (87)
OHEZ (85)
OHE4 (98)
OHLY (98)
OFEH (96)
OFEML (75)
OFEHZ (92

F (143)

FOs (145)

F1 (69)

F.it. (92

F.M.1 (180)
PAIR (43)

FRIRES (106)
FHFH (68)

FRFER (73)
FARDOH ME @137)
FARTIALLY (124)
FRARETY (78)
FRETY1 (90)

FRZS (70)
FRZZ1 (119)
FRSSZ (61)

FRZS3 117
FAZSED (103)
FATH (90)
FATH1 (108)
PATHHAYS (185)
PALUSEL @10)
FAUSEL® (53)
PAUSEZ (12
FARY (108)
FRYMENT (95)
FE® (137
FELLETS (100)
FEMALTY (89)
FER (77
FERCEHT (84)
FERIOD (104)

2 (122)
DUARTER (65)
RUARRTERL (114)
RUEEBEC (73)
RUEEHS (145)
RUESTIOH (111)
RUIET (119)

F (146)
1 (46)
FE HAY (178)
RADAR (129)

OPEMLY (149)
OFERATOR (119)
OFERATORL (124)
Oor @1

OF1 (66)

ORDER (104)
ORGAMIZATION (213)
ORIGIMALS @159)
OSCAR (86)
OTHER (104)
OUMCE (89)

FERMITTED (108)
FPERSOHAL (107)
FHRZER» (35)
FHIOME (140)
FHOME HUMBER (227)
FHOHE (68)
FICKE (48)
FICD (88)
FICTURE (78)
FILOT (88)
FLACE (106)
FLACE1 (66)
FLAM 111
FLRHE (91)
FLAZMA (25)
FLAY (67
PLAYEER (95)
FLAYERL (76)
FLERSANT TOHE> (24)
FPLERZE (143)
FPLERSEL (67)
FLEASEZ (75)
FLERSEZ (77)
FLEASE4 (105)
PLUS (106)
FLUS1 (71
FOIHT (92
POIMTL (75)
FOINTZ (79)
POIMTS (66)
FPOSITION (97)

FOSSIBLE (123)

RADIAL (154)
RADIOD (112)
FADIODS (165)
RAIM (114)
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auT (77
auT1 (55)
OuT OF (93)
OUTER (89)
OVER (91)
OVER1 (75)
OVERZ (17)

- DUERZ (75)

OVMER LIMIT (179)
OVERCAST (206)
CVERSEEED (179)

FOUMD (142)
FOHER (80)
FEACTICE (71)
FEEMISES (150)
FREMILM (130)
FREFARE (87)
PR
FRESS

FPRESSURE (70)
FRICE (113)

FEIMT (90)
FRIHMTER (126)
FRDEE (76)
FROCEEDIHG (142)
FROCESS (134)
PROCEZSED (158)
FEOCTOR (111)
FREODUCT (113)
FPROOUCTION (149)
FROFESSOR (86)
FREOFIT @o1)
FROGRAM (193)
PROGRESS 127
FROFS (91)
FROMIDE (133)
FLULL (96)

FULLL (60)

FLMF (86)

FPUMFES (88)
FURCHAZE (85)
FUSH (90) T
FUT (70)

FHISE (150)
RAHGE (96)
RATE 11)
RATE1 (100)
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RATIO (128)
REARCHED (81)
READ (139)
RERDY (94)
READY1 (115)
READYZ (79)
REAR (129)
REBOUND (128)
RECOGHIZE (203)
RECOPY (135)
RECORDED (116)
RED (98)

RED1 (81)
REDZ (54)
REDZ (123)
REDIAL (173)
REE' (91)
REEMTER (183)
REFERRAL (118)

S (108)

51 (83

T2 (50)

B3 (40)

SACKED (61)
SHFE (119
SAFEL (66)
SHFEZ (67)
SAFE3 (60)
SHFETY (60)
SAM (128)

SHME (113)
SHMEYH (151)
SAHD (145)
SAVE (129)

SAY (95)
SCATTERED (131)
SCHEDULE @21
SCORE (104)
SCOREL (78)
SCREEEH (109)
SECOHD (138)
SECOHD1 (88)
SECOMDS (108)
SECOHDTH (118)
SECRET (112
SECEETRREY (155)
SECURITY 37)
SECURITYL (27
SELCAL 57)
SELECT (105)
SELECT1 (84)
SELL (102)

SEHD (119)
SEFPTEMEER (142)
SERUEHCE (136)
SERVICE (949)
SERVICEL (129)
SET (104)

SET1 (64)

REFUELIMG (180)
REFUND (161)
REJECT (41)
RELAY (118)
RELEASE (118)
REMAIHS (166)
REMARE (153)
REFRIF (140)
REFRIRL (133)
REFEAT (118)
REFEATL (102)
REFORTED (123)
REFPORTIMG (111)

FEFRESENTRTIVE (206)

REQUEST (146)
RESISTAHCE (146)
RESFPOMSE (150
FEVERSE (136)
REVERSEL (140)

SETZ (59)
ZETZ (13
SEVEH 97
SEVEM1 (130)
SEVEMHZ o07)
SEVEHZ 97
SEVEM4 (76)
SEVENS @131)
SEVEME (107)
SEVEHNT (96)
SEVEHS (139)
SEVEHTEEHN (165)
SEVEMTH (92)
SEVEHTY (183)
SEVERE @o1)
SHRLL (94)
SHE (33)
SHIELDS (110
SHIELDS1 (129
SHIF (56)
SHORT (99)
SHORT1 (88)

"SHOT (61)

SHOULD o)
SHOWERS (141)
SHOWIMG (114)
SHUT (73)

SI0DE (89)
SIDES (98)
SIERRA (89)
SIERREAL (152
SIGMET (@125)
SIGHRLING (173)
SIGHRATURE (129)
SIMGLE (68)
S1¥ (80)

SI¥1 (85)

SIN2 (79

SIHZ 8D
SIWES 27

REVERSEZ (143)
RICH (112
RIGHT (114)
RIGHT1 (e8)
EIGHTZ (98)
RIHGER (129)
RINSE (76)
RISING WHISTLE> (420)
ROCKET (74)
ROGER (128)
ROLLOUT (160)
ROMED (98)
ROOM (173)
ROYAL (107)
RLH (116)

RLUH1 (74)
RUHKWAY (141)

SISTEEH (143)
SIATEENMTH (142)
SIXTH (74)
SIHTY (110
SLEET (05)
SLOPE (90)
SLOT (98)

SLOW (145)
SLOKWL (79)
SLOWZ (88)
SMALL (138)
SMOKE (125)
SMOKEL (67)
SMOKEZ (15)
SHOW (125)
SOLVEHT (133)
SOME (126)
S00H (87
SORREY (106)
SORSEY (146)
SOUHDY (79)
SOUMDL > (64)
SOUNDZ2Y 36)
SOUHDZ > 45)
S0OUHD4 > (31)
SOUHDSY (114)
SOUHDE2 (60)
SOUHDT Y (134)
SOUTH (88)
SOUTHL (99)
SOUTHERST (174)
SOUTHHEST (182)
SPEECH (70)
SPEECH SYNTHESIS (193)
SPEED @139

SPEEDL (109)

SFEEDZ (107

SFOILERS (176)

SFORTS (90)

SPRAY (132)




SEUADRON (132)
SRUADROM LERDER (200)
SEUAME (96)
SERUAMETIHG (118)
55 (36)
STABILIZER @187
STHLL (129

STARE @21)

STRET (75)
STRARETL @1
STARTZ (94)
STRATE (86)

T (91)

T1 (68)

TARCAM (128)
THRKE (78)
TAHGO (92)

- TAHGO1 @115)
TAHE (78)

THHE1 (88)
TRHEZ (54)
THPE (81)
TRREGET (93)
TRARGETI Q17
TR®I (100)

TEEHM (98)

TEEH1 (56)
TELEFPHONE (158)
TELEFHOMEL (140)
TEMPERATURE (87)
TEMPERATUREL (137)
TEM (111)

TEH1 (85)

TEHZ (92)

TEHZ (56)

TEH4 (58)

TEMZ (71)

TEMS (138)
TERMIHAL (141)
TERMIHALL (131) -
TEST (62)

TEST1 (93)
TESTZ (98)
TESTZ (79
TESTIHG (111)
TEXT (84)

TEXT1 (89)

TH' (37)

THAM (145)
THARME (68)
THARMEY QL (90)
THART (104)

THE (41)

THE1 (35)

THEZ (33)

THEZ (48)

THE4 (66)

THEE (139)

Appendix A: Speech Vocabulary

STILL (11D
STOCK (11)
STOLEM (99)
STOLEM1 (98)
STOF (89)
STOF1 (91)
STOFPED (88)
STORM (133)
STRAIGHT (93)
STRIKE (90)
STRIKING (114)
SUCCESSFUL (120)

THEE! (60)
THEM (124)
THEORETICAL (166)
THERE (81)
THEY (120
THIM (60)
THIHNG (122
THIHLY (96)
THIE® (58)
THIR1' (51)
THIED (126)
THIRDO1 (75)
THIRTEEH (139)
THIRTY (99)
THIZ (121)
THIZ1 (1)
THIZ IS @07
THOUSAND (170)
THOUSANDL a77)
THEEE (79)
THEEE1 (120
THREEZ (78)
THREEZ (79)
THREE4 (78)
THREES (77
THREEES (119)
THEEE?Y @11)
THREES (78) - R
THREES (129)
THU (129)
THUHDERSTORMS (198)
TIC (58)

TIC» (18)
TIC1Y (28)
TIME (114)
TIME1 (109)
TIMER (55)
TIMES (132

TO 49)

TOCr (18)
TOCLY 9
TOOAY (105)
TOMORERDM (113)
TOHE (144)
TOHE» (42)
TOHEL (80)

SUDDEM (64)
SUPERIOR (116)
SUPERVWISOR (139)
SUPFLY (141)
SUSPECT (93)
SWITCH (82)
SWITCHL (71)
SWITCHE (70)
YMEOL (96)
WSTEM (113)
SYSTEM1 (116)

000

TOHEL Y (16)
TOMEZ (95)

TOHEZ» (72)
TOHIGHT (100

TOO LOW (152)
TOOL (65)

TOF (63)

TOF1 (49)
TORMADD (153)
TOTAL (81)

TOTHL1 (118)
TOUCH (78)
TOUCH1 (7
TOUCHDOWH (151)
TOWER (105)
TRADED (118)
TEAFFIC (105)
TRAIH @82
TEAIMY (75)
TEAMSACTION (193)
TRAHSACTIONL (184)
TRAHSHCTIONS (218)
TRAHSFERRED (227
TEAY (106)

TRIM (64) i
TEIFLE (60)
TROUELE (88)

TRUCK (50) -~ —-—-—

TEUE (90)

TRUEL (75)

TEY @o1)

TEY1 (91)
TURBLLAHCE (143)
TUREH (107

TURHL (69)

TURHZ (79)
THELYE (132)
THELYEL (75)
THELVEZ (82)
THEHTY 07)
THEHTY1 (78)
THEHTYFIVE (@153)
TWICE (@o01)
THIST 82

THO (80)

THO1 (57)
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76 Appendix A: Speech Vocabulary

TWOZ (59)
TWOZE (80)
THO4 (54)

U (116)

UHCHAMGED (220)

UHIFORM (127)
UHIT (142)
UHIT1 (95)

UHIT TEST (170)

UHIX (120)
UHKHDWH (180)

UNMLIMITED (152)
UHLIMITEDL (182)

UHMTIL (134)
UHTILL (147
UF (67

Ur1 @7
P2 45)
UFPZ (67)
UrF T (101)
USE (77)
USEL1 (131)
USEZ (126)
UZER (161)
USERL (155)

Vv (103)

Y1 (86)

Wz (64)
WRCUUM (128)
VALUE (148)
VALVE (190)
VALYEL (96)
VARIABLE (161)
VECTORS (122)

W (154)

-—H1 (104)

WRIT (106)
WAIT1 (81)
WAKE (95)
WAKE UF (83)
WALK (56)
WANTED (78)
WARM (138)
WARNING (T7)
WARMIMGY (50)
WARMING1 (83)
WARNINGZ (149)
WRASH (92)
WATCH (63)
WATCHL (71)
WATER (104)
WATER1 (126)
WATT (76)

TWOS (106)
THOE (90)
THOY (95)

VEHOOR (110)
VEHDOR1 (123)
VERIFY (156)
VERY (123)
VICTOR (89)
VICTORL (117)
VICTORY (79)
VIZH (98)
VISIBILITY (186)

WATTS (80)

WRY (190 - -~ —

KA1 (68)

HE (123)

WE1 (41)
WERTHER (127)
WELCOME (86)
WELL (123)
WERE (116)
MEST (90)
WMEZT1 (110)
WHAT (75)
WHEHM (109)
WHERE (110)
WHICH (86)
WHILE (110
WHISKEY (79)
WHISTLEY (86)
WHITE (72)

N T T i

SR L

THOS (126)
TYPE (80)
TVFE1 (80)

WOGLATILITY (197
VOLT (95)
VOLTARGE (131)
VOLTS (81)
VOLUME (160)

VOR (237)

VORTAC (162)

WHO (107)

WILL (98 - . — -
MILL1 (66)

WIND (128)

WINDOWS (154)

WING COMMANDER (230)
HIMMER (104)

KIMNERL (66)

WITH (86)

HITHL (67

WORD (80)

WORD1 (80)

KORDY (71)

WORK (76)

MORLD (82)

WOULD (110)

NRONG (93)

WROMG1 (116)

HROHGZ (98)
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% (88)
%1 (1)
K2 (59)
X3 (37 -
RRAY (102) .
“RAYL (123)
¥ (145) YELLOW (154) YOUL (60)
Y1 (124) YELLOMI (91) YOUR (150)
Y2 (68) YELLOWZ (84) YOUR HUMEER IS (301)
Y3 (73) YES (109) YOURL (104)
YAMKEE (101) YESTERDRY (153) YOUME (134)
YARD (89) YOU (73)
YEAR (129) YOU HAVE MAIL (253)
Z (28) FEROZ (79) ZEROS (103) :
1 (170 TEROZ (102) ZOMHE (81)
22 (53) TEROD4 (126) ZOMHE1 (134)
ZERD (79) ZEROS (136) ZULU (75)
ZERO1 (135) ZEROS (79)
N
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Appendix B

Speech Syntax Summary

Syntax Guidelines

The syntax for speech statements and functions is presented in the same manner as syntax for BASIC
statements and commands. The following conventions apply:

-

00T MATRI® Itemsin D07 MATE I X are keywords that must be entered exactly as shown, except
that lowercase letters may be substituted for uppercase letters. i

[1 Brackets are used to enclose optional items.
italics Items in italics are numeric and string expressions that must be included in the
. statement (unle/:chets).
stacked When itemns are pliaced one above the other, one and only one must be chosen.
items
An ellipsis placed after an item or a series of items enclosed by brackets indicates that
the item or the contents of the brackets may be repeated.

e

-

-



80 Appendix B: SpeechlSyntax Summary

Dictionary Editing Keys
The table below summarizes the available input options for each special function key in the BASIC
"EDITES" and "EDITE7" programs. An “X” in the box signifies that this is a valid input for the

indicated key.
Dictionary Editing Key Inputs
Input Vgew Listen | Include | Delete | Rename | Save Get
| x | x X X x | x |x
¥CAT X
¥ALL X X
. X
vocabulary file specifier X X
speech file specifier X | X X
P :/;ar.;enr:’i'l;e [ dictionary file specifier] [p_ hyc:‘:; Z::: [« dictionary file specifier]... ]
X X
K ¥ ALL < dictionary file specifier X X
' ;{ 43 . <. dictionary file specifier X X
o phrase name X* X* X X
3 | word name
e o < | x| s
. ;‘;'\ vocabulary file specifier . = X
R | speech file specifier .= A B — - ] X

} f-‘i

L]
""%}‘

-
-

* Follows < dictionary file specifier input.

EAE
P31 VK
A

I

> j‘bl

g et L ‘;‘»i-,; ‘““k"\b‘i L)%;"’ e
A £ {‘.;,‘.u'v;’.. ,n
b EASANL YTl A Y S TV A M4 MY
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Binary Functions

*AR¥ " word name . name string variable , parameter string variable » Page 53

_0C  <word name , name string Page 54

Binary Statements

DL OAD# buffer number | name string variable , parameter string variable Page 52

SFERL select code ; speech parameters - Page b4

Page 53

WL select code ! level
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Message
Error 13 on line 9
MEM OWF
Oicticnard fie

specifier ot Fournd

Mo RESIDEHWHT entries

Movrd name ot found

Strimg overflaow on lins
rumbe e

ts. Ok =y

That file 911
1 | Pl E A

to purage i

Inzufficient mass
Eiorage

Oictionarg name zize

excesded
Illegqal use of < orF
Ho deletions. name

appears more than once

Error number on line
Fumbe

Dictionary Editing Error Messages

Appendix C

Condition .

Available memory is not sufficient for ['I 1 statement (line
90). More memory must be added to the system, or the [ 11
parameters must be altered.

Vocabulary or speech file cannot be found. Check that the file
exists on the disc being accessed.

Resident dictionary file is empty.Note that the resident file is

erased whenever (RUN), (RESET), or (INIT) is pressed, or the
dictionary editing program is altered.

Selected word cannot be found. Make sure that the spelling and
punctuation of the word matches what is shown in the
dictionary file. Check that the proper dictionary is accessed.

Number of words concatenated exceeds 254. To correct, delete

words from the phrase to reduce the number of concatenations
to 254.

The available memory is insufficient to add the selected phrase
or dictionary to the resident file. Select a smaller phrase/dic-
tionary or add memory to the system. The dimension
statement in line 90 must be revised to access additional
memory.

Attempt to save a file under an éxisting file name. If you wish
to use the name, enter ' or .i; enter any other character to
select another name.

Insufficient space on the disc to store the resident file. Use
another disc, or pack the one in use and repeat the save
operation.

Dictionary file name limit is 17 characters (includes msus or
. volume label)

Underline may not preceded or follow *..

Delete function has been cancelled because there is more than
one occurrence of the word/phrase name to be deleted. Use the
rename function to rename duplicate entries.

Refers to an error condition originating from your computer.
Refer to your computer’s owner’s manual for an explanation of
the specific error.

83




84 Appendix C: Dictionary Editing Error Messages

Speech module not Speech module is not located at specified select code. Check
foun that the module is installed and the variable 51 in line 100 of
"EDITEF"or "EDI TE3" is assigned the correct value,

o

c

Miz=zing binary "SFEESD" or "SPKEST " cannot be located at the current

Proaram., . . volume/msus assigned in line 121 of "ELOITaS5" or
"EDITEV". Check that the program is located at the
specified volume/msus.

Yolume | volume label/msus Specified mass storage volulme or msus cannot be located.

not found. ..

Cannaot chain to CH2S...  Errorfor the HP-83/85 only. The " CHES ™ program cannot be
loaded from the current volume/msus as specified in line 121 of
CEOITESY, '
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Appendix D

Setting the Module Select Code

Disassembling the Speech Module

o gl g w0

2.

[FEE - LR
o el

CAUTION
Before disassembling the module, ensure that you have taken adequate precautions regarding
electrostatic protection. You should not touch IC’s immediately after quickly moving across a rug, for

-example. It is a good idea to touch a grounded object before performing the procedures listed below. If a
grounded workbench is available, you should use it.

PRt

e ot

MY is

Figure D-1 on page 88 illustrates how parts of the speech module are assembled. Refer to figure D-1 as you |
read through the disassembly procedure. ) '
|

- 1. Place the speech module on a flat surface with the
bottom cover facing up and the thicker part to the left.

2. Use a Pozidriv® screwdriver to remove the screws
holding the top and bottom housings together. Notice
that the two screws holding the thicker end together are
longer than the other four. Set the screws aside.

3. Hold the speech module parts together as you carefully turn it over so that the top housing is facing
up and the thick portion is still to the left.

4. Lift the top housing to expose the speech module printed-circuit assembly.
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Disassembly

Figure D-1.
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J
S
M‘, w

- Module Select Code Switches

The bank of three switches inside the speech module allows a choice of eight select codes. Each of the

three switch segments can be set independently to the 1 or 0 position. These positions are marked on the
printed-circuit board. The select code was preset to 10 at the factory by setting the switch segments to the -
positions shown in figure D-2. You can change the select code to any integer from 3 through 10 by
changing switch segments 1, 2, and 3, according to the table in figure D-2.

1 2 3
~~‘~o  —
j0T

h o=

Py
9
A

PO M
B
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« eand
pes

f
r'i
f ]
f
e
4

[
o
e

2

SELECT CODE
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.
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1
SELECT | Segment | Segment | Segment |
-~ pcobE | 4 | 3 - T i
3 0 0 0 ! }
4 0 0 1
5 0 1 0 i
6 0 1 1 e
7 1 0 0 nis
8 1 0 1 il |
9 1 1 0 i
. Preset [ 10 1 1 1 ] R
1]

Figure D-2. Speech Module Select Code Switch Assignments Hh
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90 Appendix D: Setting the Module Select Code

Note: If you reset the select code, make sure you change the proper switch segments. Use an
instrument small enough to change one switch setting at a time without disturbing adjoining switch
segments. The small tip of a pencil or similar object is recommended for this purpose. Failure to set
switch segments properly will produce an unexpected module select code and erroneous results.

4t s e

Reassembling the Spee‘c‘h Module

To reassemble the speech module, reverse the ptdcedure for disassembly. Before replacing the top
housing, be sure the printed-circuit assembly is correctly positioned in the bottom housing. The metal
strip that is exposed on the outside of the module is the ground contact. The ground contact should be
seated between the printed-circuit assembly and the bottom housing, and in the upper right-hand corner
when the module is oriented as described for changing the switch segments.

Dictionary Editing Select Code

The dictionary editing programs were written to output speech code to the module at select code 10. If you
change the switch settings as described in this appendix, you must also change the select code
assignment in the dictionary editing program. The select code of the speech module is assigned in line
186 of "EDITEST " (for the HP-86/87)and "EDITES" (for the HP-83/85):

188 Si=18

Enter the new select code (integer = through 1) and store the new version of "ELDITEZV" or
"EDITSS", if desired, for future use. Remember also in your BASIC speech applications programs,

that the select code parameter in the ZFEAK and ='/(iL. statements must match the select code for the
speech module.
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Appendix E

I/ O ROM Statements for Speech Output

In applications where it is not desirable to use the " ZFEEZ5" or "SFEEST" binaries, the I/70 ROM
can be used to output speech code and read or write to speech module control regxsgers.

The material in this appendix is a brief overview of I/0 ROM statements as they apply to synthetic
speech. For a more complete discussion of the I/0 ROM, refer to the Series 80 I/0 Programming Guide.

In addition to the I/O ROM discussion, there is an example of how to load a dictionary file (from tape or

disc) and locate speech parameters using BASIC statements instead of the binary DL DHO#, FAF ¥, and
L2 routines.

Status and Control Registers

) There are four accessible registers on the HP 82967A Speech Module, identified by the register numbers 0,

1, 2, and 3. Registers 0 and 1 are available for status information; registers 1, 2, and 3 are control
registers.

Status register 0: module identification. This register contains the HP 829678A Speech Module
identification number, equal to 7.

Status/control register 1: read/write module volume level. This register provides a means of
controlling the maximum volume level on the speech module. A value of 15 sets the volume to the
maximum level; 0 sets the volume to a minimum. At reset, the module defaults to volume level 15. The
highest order 4 bits are ignored.

Control register 2: speech chip reset. When the value 0 is sent to register 2, the TMS 5220 speech chip is
reset. This operation is sometimes necessary when the module has been sent invalid data (data that
cannot be interpreted as valid speech code), causing it to lock up. If the control register 2 reset does not
restore output capability to the module, the computer must be turned off, then on (power-on reset to the
module).

Control register 3: speech module test tone. When the value 0 is sent to reglster 3 the speech module
outputs atone mdlcatmg that it is functioning normally.

Reading Status Registers
Status information is obtained through the I/0 ROM = THT LIS statement:

STATLUS select code . register number : numeric variable

select code: numeric expression that selects the module for the status enquiry. Range of
values is 3 through 10. The speech module is preset to select code 10.

register number:  a numeric expression that evaluates to an integer. Valid status registers for the
speech module are0 and 1.

numeric variable: any numeric variable intended as a destination for the status information.
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94 Appendix E: 1/0 ROM Statements for Speech Output

The S TRTLIZ statement could be used to:

® Check that the speech module is set to a certain select code, by looking for the identification number
7 in register 0 at that select code. )

® Check the current volume level.
Examples:
STATUS 1a.8:11 Assigns status of register B at select code 19 to
variable I 1. Register & of the speech module is
the identification register, and contains the value
7. Requires the I/0 ROM.
STATUS 3,1:W1 Assigns status of register 1 at select code 3 to
variable ''1. Register 1 of the speech module
contains the volume level setting (ranges from 0
@hrough 15). Requires the /O ROM.

Writing to Control Registers

The 170 ROM COMTREDL statement can be used to write data to the speech module control registers.

Alternatively, you can use the ZET I .-{1 statement provided in the HP-86/87 computer and in the
HP-83/85 Plotter/Printer ROM.

COMTROL select code . register number : control byte

SETI.-0 select code , register number . control byte

select code: numeric expression that selects the module for register writing. Range of values is
3 through 10. The speech module is preset to select code 10.—-- - — - — ——- — e

register number: a numeric expression that evaluates to an integer. Valid control registers for the
speech module are 1, 2, and 3.

control byte: a numeric expression that evaluates to an integer 0 through 255 containing data to
be written to specified register.

B COMTROL and SETI.-0 can be used to:

o e Set the volume level by writing to register 1. The highest order four bits are ignored in the data byte.
» This performs the same function as the 5L statement provided by the "EDITZ3" and
v “; n [ iR [} . .

Yy EOITEY" speech binaries.

§

Cataan
EINE SR, w3

® Reset the speech chip by writing the value 0 to register 2.
® Test the speech module by writing the value 0 to register 3.

-
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Examples:

COMTROL 18.1:12 Writes the value 1 Z (in decimal) to control register 1 at select
code 1. For the speech module (select code 1 ), this sets the -
volume level to 1 2. Requires the /0 ROM.

SETIAO 18,1,12 Performs the same function as the above COMTROL
statement. Requires the Plotter/Printer ROM for the HP-83/85.

sWoL 181 Speech binary statement that performsTthe same function as
the above two statements. Requires "SFEEZS" or
"SPEEBZT " binary program. ,

COMTROL &,2:8 Writes the value & to control register 2 at select code . For a
speech module set to select code &, this statement would reset
the TMS 5220 speech chip. Requires the I/0 ROM.

COMTROL &,3;8 Writes the value @ to control register = at select code . This

statement is used to send a test tone to a speech module at select
code &. Requires the /0 ROM.

Speech Output

The /0 ROM DL TFLT statement can be used in place of the speech binary =FEHK statement to output
synthetic speech. It is necessary to use the # and k. image specifiers in the format string to suppress
trailing blanks and the EQOL (end-of-line) sequence.

OUTPUT select code IS IHG "# ., E" : speech parameters

select code: numeric expression that selects the module for output. Range of values is 3
through 10. The speech module is preset to select code 10.

speech parameters: character string expression containing the speech parameters. The speech
parameters are normally obtained by the binary DLOHD# statement and
PAR¥ function (refer to section 4). However, these parameters can also be
obtained using BASIC statements and functions (refer to the following
discussion). -~

Example:

OUTPUT 18 USING "#,.K":Param# Outputs speech parameters contained in F a - am#
to the module at select code 1 8.
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CAUTION
It is possible to send invalid data to the speech module, causing it to lock up, using the JUTFPUT
statement. Invalid data is any character string which cannot be identified as speech code by the
module. In the event that the module locks up, it will not accept any further data. To verify that the
speech module is locked up, press (RESET). If the computer displays Error 119, the module is
locked up. To restore operation of the module, execute the COMTROL select code , 2 ; @ statement:
if still unsuccessful, turn the computer off, then on.

Loading a Dictionary in BASIC

The following example programs perform the equivalent of the DLLOAD#, PAR ¥, and LOC routines
provided by the "SFKES5" and "SPKBET" binaries. The program is written in BASIC for the
HP-86/87, but the subroutines ILJAD :, FAR :, and L.JC ! can be translated into HP-83/85 compatible
BASIC (by removing the statement labels). These programs provide an exam;ile for loading dictionaries
and locating speech parameters without using the speech binary statements and functions, The
subroutines can be used as a template for your own BASIC applications. Note the use of the JUTFUT
statement (requires the I/O ROM) to send the speech parameters to the module.

10 ! Load Dictionary & Speak Selections

20 ! This is a sample program to bring an entire dictionary into main memory
30 ! (as with DLOAD#), select word/phrase parameters from the loaded

40 ! dictionary (as with PARS), and speak them using the QUTPUT statement from
S0 ! the I/0 ROM.

&0 !

70 ' A% is the dictionary name string.

80 ! B$ holds the parameters for a phrase when loading dictionary or speaking.
?0 ¢ D% contains the dictionary name.

100 ! We contains the name of a dictionary entry to be spoken.

110 ! P$ contains the loaded dictionary word/phrase parameters.
120 !

130 DIM A$L1710]1,B3L23001,D$L17]1,W$L159]1,P$L11000]
140 '

150 ! Bet select code then choose dictionary.

160 8=10

170 CLEAR @ DISP “"Dictionary name";® INFUT Ds$

180 ASSIGN# 1 TO D%

190 !

200 ! Go load the dictionary

210 G60SUB DL.OAD

220 !

230- - ! Choose a name to speak. - e — -
240 CLEAR @ DISP "Word to speak";a INFUT ws

250 !

260 ! Go get the parameters for the chosen word.

270 G0SUB PAR

280 ! .

290 ! Speak the chosen word and loop back for another.
300 OUTPUT S USING “"#.,K" ; Bs

310 GOTO 240

320 DLOAD:

330 ! Read in the ASCII name string from beainning of dictionary file.
340 READ# 1 ; A%

3350 !

360 ! Find taqg at start of each phrase name.

370 Pl=1 ® P=0 ® S$=CHR$ (235) 2 Fs$=""

380 @=F0S (A%LF+11,S%)

390 IF NOT @ THEN RETURN

400 P=F+Q

410 '

420 ! Position to starting record for phrase parameters and read them in.
430 PRINT# 1,NUM (ASLF-21) X255+NUM (ASLP-11])

4430 READ# 1 ; B$




| |
Appendix E: 1/0 ROM Statements for Speech Output 97
450 !
460 ! Modify record pointer in A$ to paint to phrase parameters in Ps$.
470 ASLP-2,P-11=CHR$ (F1 DIV 255)%CHRS$ (F1 MOD 255)
480 L
490 ! Add phrase parameters onto the end of P$. *-
300 Ti=LEN (F$) ® T2=LEN (B%)
510 F$IT1+1,T1+T21=B$ ? P1=P1+T2 .
320 GOTO 380 o5
530 PAR: &
540 ! Find pointer to start of parameters in P$ for the chosen phrase. ”;gq
550 GOSUB LOC e,
360 H :-c\%
570 ! Check that the phrase was found. - '§?§
580 IF L=0 THEN B$="" » RETURN - ERAY
S90 A
600 ! Tally parameter lengths for each word concatenation forming phrase.
610 Z,1=L
620 K=NUM (ASCF-41)
630 FOR J=1 TO K
640 I=I+NUM (FSLI1)%X256+NUM (PSLCI+11)+2
650 NEXT J
660 !
670 ! Place parameters for whole phrase in B$.
680 Bs=Ps${Z,I-1]
690 RETURN
700 LOC:
710 ! Locate tag identifying start of chosen phrase W$ within As.
720 P=1 @ S$=CHR$ (255) ® L=LEN (Ws$)
730 Z=P0OS (AS$LP1,SsxWS)
740 IF Z=0 THEN L=0 3 RETURN
750 ' P=P+Z
760 !
770 ! Insure it*s W$ by requiring matching lengths.
780 IF L#NUM (ASLP-51) THEN 730
790 H
800 ! Return pointer to phrase parameters in L.
810 L=NUM (ASLF-31) %x255+NUM (A$LP-21)
820 RETURN
830 END
10 ! Load & Speak Single Selection from Dictionary
20 ! This is a sample program to retrieve from mass storage the parameters for
30 ! a single selection from a dictionary (as with LOC) and speak them using
"40 ! the DUTPUT statement from the 1/0 ROM.
S0 !
60 ! A% is the dictionary name string. !
70 ! B% holds the parameters for a phrase when loading or speaking.
80 ! D% contains the dictionary name.
70 ! W$ contains the name of a dictionary entry to be spoken.
100 !
110 DIM A$L17101,B$[23001,D$C171, WL 1591
120 !
130 ! Set select code then choose word and dictionary.
140 . 8=10
150 CLEAR @ DISF "Word":@ INPUT W$
160 DISF "Dictionary name";a@ INPUT D% !
170 ASSIGN# 1 TO Ds$
180 ! -
190 ! Read the dictionary ASCII name string into As.
200 READ# 1 ; A%
210 !
220 ! Bo find pointer to word parameters on mass storagqge.
230 GOSuUB LOC
240 H
250 ! Check that the phrase was found.
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260 IF L=0 THEN 150

270 ¢ )
280 ! Set position to starting record of parameters on mass storage.
290 FRINT# 1,L

300 '

310 ! Read the word/phrase parameters into Bs%.

320 READ# 1 ; EBS$

330 ! ' . .
340 ! Speak the phrase using OUTFUT statement and loop back for another.
350 OUTFUT S USING "#,K" ; B%

360 GOTO 150

370 LOC:

380 ! Locate taq identifying start of chosen phrase W$ within As$.
390 P=1 @ S#%=CHR$ (255) 9 L=LEN (W$)

400 Z=F0S (ASLF1,S$KWS$)

410 IF Z=0 THEN L=0 ? RETURN

420 P=F+Z

430 !

440 ! Insure it’s W$ by requiring matching lengths.

450 IF L#NUM (ASLFP-51) THEN 400

460 !

470 ! Return pointer to phrase parameters in L.

480 L=NUM (ASLP-31) X255+NUM (ASLCP-21)

490 RETURN

300 END

e,

K}
&
'1'
f

P e TR
A

R

A
XS

Al
-
-

’ “S!MEFr!nxwvwWNTv\ -
T w Stk e
Y Pt

?




A

A

A2

A3
AM.
AMA
ABEAM
ABORT
ABORT1
ABOUT
ABOVE

AC
ACCELERATED
ACCEPT
ACCEPT1
ACCEPTED
ACCEPTED1

+, ACCOUNT1
" ACE

:gES
KNOWLEDGE
ACTION

AFFIRMATIVE
AFTER
AFTERNOON
AGAIN
AGAIN1
AHEAD

AR

ARt

AR BRAKES
AIRCRAFT
AIRPORT
AIRSPEED
ALARM
ALERT
ALERT1
ALERT2
ALERT3
ALIEN

ALL

ALLY

ALL2
ALOFT
ALPHA
ALTERNATE
ALTIMETER
ALTITUDE
AM

AMERICAN EXPRESS
AMOUNY

AMOUNT1

AMPS

AND3
ANSWER
ANSWERED
ANTE UP
APPOINTMENT
APPROACH
APPROACHES
APPROVED
APRIL

APU

ARE

AREA

AREA1
ARRIVAL

AS

AS1

ASKED
ASSOCIATED
ASTERISK

AT

ATt

ATIS

ATTACK
ATTENTION
ATTENTION1
AUGUST
AUTHORIZATION
AUTHORIZATION1

AUTO
AUTOMATIC

AUTOMATIC1
AUTOMATICALLY
AUXILIARY
AVAILABLE
AVAILABLEY

B

81

BACK
BAD
BALANCE

BALL
BALL BEING CAUGHT)
BAND

BANODIT
BANK
BANK1
BASE
BASE1

BASKET

BAT HITTING BALL)
BATTLE

BEEN

BEFORE

BEGIN

BEHIND

BEING

BELL
BELOW
B

BRAKE
BRAKING
BRAVO
BREAK

BROKEN
BUFFER
BUGLE CALL)
BUILD

BUS
BUSINESS
BUSINESS1
BUSY .
BUSY1

BUT
BUTTON
BUTTONt
BUTTON2

CANCEL2
CANCELLED
CANNOT
CAPACITANCE
CAR

CARD
CARD NUMBER
CARDHOLDER

CEILING
CELSIUS
CENT

Speech Vocabulary

This tear-out card contains a list of the vocabulary supplied with the HP 82967A Speech Synthesis Module. All
" the words must be entered exactly as shown. Sound effects are denoted by words ending in a right parenthesis );

prefixes and suffixes end in an apostrophe ’. Three of the words generate pauses: PAUSE]1 (.1 second), PAUSE2 (.2
second), and PAUSE10 (1 second).

CENT1

CHIME1)
CHIME2)
CHOICE
CIRCUIT
CLEAN
CLEAR
CLEAR1

CLEARANCE
CLEARANCE DELIVERY
CLimMB

CLOCK

CLOCK1

CLOSE

CLOSED

CLOSED1

CODE

CODE1

COIN

COINt

CoLD

COLLECY

COLLECTt

COME

COMMAND
COMPANY
COMPLETE
COMPLETE1
COMPONENT
COMPUTER
CONDUCTIVITY
CONFERENCE
CONGRATULATIONS
CONGRATULATIONS1
CONNECT

CONTACT
CONTAMINATED
CONTINUE
CONTROL
CONTROL1
CONVERGING
CoPY

CORRECT
COUNT
COURSE
COURT
COWL
CRANE
CRANE1
CREASE
CREDIT
CROSS
CROSSWIND
CROWD NOISE)
CRYSTALS

DEMONSTRATION

DENIED
DEPARTMENT
DEPARTURE
DEPARTURE1
DEPOSIT
DESTROY
OESTROYED
DESTROYED1
DETALS
DETERGENT
DEVICE

DAL

DALY
DIFFICULTIES
DIGITAL
DIGITS
DIMENSION
DINER'S CLUB
DINNER
DIRECTION
DIRECTORY
DIRECTORY1
DiSK
DISPENSER
DISPLAY
DISPLAYY
DISTANCE
OISTRIBUTION
DIVIDED

DO

DO1

002

OOCUMENT

DOES

DOLLAR

DOLLAR1

DOLLARS
DOOMSDAY DEVICES
DOOR

DOORS
DOUBLE
DOUBLE1

ELEVATION
ELEVEN
ELEVEN1
ELEVEN2
ELSE
EMERGENCY
EMERGENCY1
EMPTY

EN ROUTE
END

END1
ENEMY
ENEMY1
ENGINE
ENTER
ENTER1
ENTIRE
EQUAL
EQUALS
EQUIPMENT
ERROR
ERROR1Y
ERROR2
ESTABLISHED

ESTIMATED
ETA
EVACUATE
EVACUATION

EXCEEDS
EXCELLENT
EXCELLENT1
EXCHANGE
EXIT

EXPECT
EXPIRATION
EXPIRATION1
EXPLORATORY
EXPLOSION)
EXTENSION
EXTENSION1
E2

F

FACE
FAHRENHEIT
FAIL

FAILY
FAILED
FAILURE

FLIGHT
FLIGHT1
FLIGHT WATCH
FLOOR

FLOW
FLOW1
FLUID
FLUSH

FLY

FOG
FOLLOW
FOLLOWING

FOURTEEN1
FOURTH
FOXTROT
FOXTROT1
FREEDOM
FREEZING
FREQUENCY
FREQUECY1
FRISBEE
FROM
FROM1
FROM2
FRONT
FUEL
FUEL1
FUEL2
FULL
FULL1
FULL2
FUNCTION

60Ol

600D LuCK
GOOD1
60002
GOODBYE
GOVERNMENT
GRAIN

GRAM
GREAT
GREAT1
GREEN
GREEN1
GREEN2
GREENWICH
GROSS
GROUND
GROUND
GROUND2
GROUP
GUNDISH
GUNSHOT)
GUSTING TO
H

H1
H2

HE1
HEADING
HEAVY
HELLO
HELLO1
HELP
HENRY
HER
HERE
HERTZ
HERTZ1
HEWLETT PACKARD
HIGH
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12

13
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1.0.
ICE
ICING

IDENTIFICATION
IDENTIFICATION1

|DE|

1GNITE
IGNITION

IMMEDIATELY
IMPLEMENTED

IN

INt

IN2
INBOUND
INCH
INCREASE

INCREASING
INCREASING TO

INDIA

INDICATED

INFLIGHT

INFORMATION

ING’
INNER

INSPECTOR
INSTRUMENT
INSUFFICIENT
INTERCEPT
4NTERCEPTION

INTEREST
INTRUDER
INVALID
INVASION
INVOICE
IS

181

182

183
ISSUER
n

KEEP
KEY
KEY1
KICK
KiLO
KILO1
KIND
KING
KINGS
KNOTS
L

TR T

RREESERR S

— -MAIN
MAINTAIN
MAKE

'

LABEL
LABORATORIES
LAND

LANDING
LANDING GEAR
LARGE

LASER

MACHINE
MADE
MAGNETOS
MAIL

MANAGER
MANUAL
MANUAL1
MANUALLY
MARCH
MARCH1
MARK
MARKER
MARKET
MASTER CARD
MAY

MAY1
MAYDAY
ME

MEAN
MEASURE
MEASURED
MEET
MEETING
MEGA
MEMORY
MERCHANT
MERCHANT NUMBER
MERCHANT1
MESSAGE
MESSAGE1
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MESSAGE2 ONt PRINTER SA STABILIZER TIME VOLTS

MESSAGES . ON2 . PROBE SCAITERED STALL TIME1 VOLUME
METER ON LINE PROCEEDING SCHEDULE STAR TIMER VOR
MiCRO ONE PROCESS SCORE START TIMES VORTAC
MIODLE ONE HALF PROCESSED SCORE1 START1 10 w
MIDPOINT ONE1 PROCTOR SCREEN START2 T0C) w1
MIG ONE2 PRODUCT - SECOND STATE T0C1) WAIT
MIKE ONE3 PRODUCTION SECOND1 STiLL TOOAY WAITY
MILE ONE4 PROFESSOR SECONDS STOCK TOMORROW WAKE
MILES ONLY PROFIT SECONDTH STOLEN TONE WAKE UP
. MILL OPEN PROGRAM SECRET STOLEN1 TONE) WALK
MiLL) OPEN1 PROGRESS SECRETARY STOP TONE1 WANTED
MiLLI OPEN2 PROPS SECURITY STOP1 TONE1) WARN
MILLION OPENLY PROVIDE SECURITY1 STOPPED TONE2 WARNING
MINUS OPERATOR PULL SELCAL STORM TONE2) WARNING)
. MINUTE OPERATOR1 PULLY SELECT STRAIGHT TONIGHT . WARNING1
MINUTES 0R PUMP SELECT1 STRIKE T00 LOW - WARNING2
MISMATCHED ORY PUMPS SELL STRIKING ToOL WASH
MISS ORDER PURCHASE SEND SUCCESSFUL T0P WRICH
MIST ORGANIZATION PUSH SEPTEMBER SUDDEN TOP1 WATCH1
MISTER ORIGINALS T SEQUENCE SUPERIOR TORNADO WATER
MIXTURE 0SCAR Q SERVICE SUPERVISOR TOTAL WATER1
MOBILE QTHER QUARTER SERVICE1 SUPPLY TOTALY WATT
MODEM OUNCE QUARTER1 SET SUSPECT TOUCH WATTS )
MODERATE our QUEBEC SET1 SWITCH TOUCH1 hoad
MODULE out1 QUEENS SET2 SWITCH1 TOUCHDOWN Ll
MONTH OUT OF QUESTION SET3 SWITCH2 TOWER WE
MORE QUTER QUIET SEVEN SYMBOL TRADED WE1
MORE THAN OVER R SEVEN1 SYSTEM TRAFFIC WEATHER
MORN OVER1 R1 SEVEN2 SYSTEM1 TRAIN WELCOME
MORNING OVER2 R NA/ SEVEN3 T TRAIN) WELL
MOQTOR OVER3 RADAR " SEVEN4 T TRANSACTION WERE
MOVE OVER LIMIT RADIAL SEVENS TACAN TRANSACTION1 WEST
MOVING OVERCAST RADIO SEVENG TAKE TRANSACTIONS WEST1 7
MUCH OVERSPEED RADIOS SEVEN7 TANGO TRANSFERRED WHAT
MY P RAIN SEVENS TANGO1 TRAY WHEN
N POS RAISE SEVENTEEN TANK TRIM - WHERE
Nt P RANGE SEVENTH TANK1 TRIPLE WHICH
- NAME PM. RATE SEVENTY TANK2 TROUBLE WHILE
NANO PM.1 RATE1 SEVERE TAPE TRUCK WHISKEY
NATIONAL PAIR RATIO SHALL TARGET TRUE WHISTLE)
NATURAL PAIRS REACHED SHE TARGET1 TRUE1 WHITE
NEAR PAPA R SHIELDS we - TRY WHO
NEED PAPER READY SHIELDS1 TEEN TRY1 wiLL
NEED1 PARDON ME READY1 SHIP TEEN1 TURBULANCE WILLY
NEGATIVE PARTIALLY READY2 SHORT TELEPHONE TURN WIND
NET PARTY REAR SHORTY TELEPHONEY TURN1 WINDOWS
NEW PARTY1 REBOUND SHOT TEMPERATURE TURN2 . WING COMMANDER
NEW1 PASS RECOGNIZE SHOULD TEMPERATURE1 TWELVE WINNER
NEWS PASS1 RECOPY SHOWERS TEN TWELVE1 WINNER1
NEXT PASS2 RECORDED SHOWING TEN1 TWELVE2 WITH
NEXT1 PASS3 RED SHUT TEN2 TWENTY WITH1
NEXT TRANSACTION PASSED RED1 SIDE TEN3 TWENTY1 WORD
NICE PATH RED2 SIDES TEN4 TWENTYFIVE WORD1
NIGHT PATH1 RED3 SIERRA TENS TWICE WORDY
NINE PATHWRYS REDIAL SIERRA1 TENS TWIST WORK
NINE1 PAUSE1 REE' SIGMET TERMINAL ™WO WORLD
NINE2 PAUSE10 REENTER SIGNALING TERMINAL 1 TWO1 WOULD
NINE3 PAUSE2 REFERRAL SIGNATURE TEST TWO2 WRONG
NINER PRI REFUELING SINGLE TESTY TWO3 WRONG1
NINES PAYMENT REFUND SIX TEST2 TWO4 WRONG2
" NINETEEN PBX REJECT SiX1 TEST3 TWOS X
NINETY PELLETS RELAY Six2 TESTING TWO6 X1
NINETY1 PENALTY RELEASE SIX3 TEXT T™WO7 X2
NINTH PER REMAINS SIXES TEXTH TWOS . X3
NO PERCENT REMARK SIXTEEN ™ TYPE XRAY
NO1 PERIOD REPAIR SIXTEENTH THAN TYPE1 XRAY1
NOISY PERMITTED REPAIRY SIXTH THANK u Y
NOON PERSONAL REPEAT SIXTY THANKYOU UNCHANGED Y4
NORMAL PHASER) REPEAT1 SLEET THAT UNIFORM Y2
NORTH PHONE REPORTED SLOPE THE UNIT Y3
NORTH1 PHONE NUMBER REPORTING sLot THEY UNITY YANKEE
NORTHEAST PHONE REPRESENTATIVE SLow THE2 UNIT TEST YARD
NORTHWEST PICK REQUEST SLOW1 THE3 UNIX YEAR
NOT PICO RESISTANCE SLOW2 THE4 UNKNOWN YELLOW
NOT1 PICTURE RESPONSE SMALL THEE UNLIMITED YELLOW1
NOTAM PILOT REVERSE SMOKE THEE? UNLIMITEDY  ~ 7 7 YELLOW2 T oo e
NOTIFY PLACE REVERSE1 SMOKE1 THEN UNTIL - . YES
NOVEMBER PLACE1 REVERSE2 SMOKE2 THEORETICAL UNTIL1 ©~  YESTERDAY
NOVEMBER PLAN RICH SNOW THERE up YOU
T : - NOW - - = - PLANE — - —RIGHT - SOLVENT - - THEY — - upPt — ———YOUHMEWMAL
NOW1 PLASMA RIGHT1 SOME THIN uP2 You1
NOW2 PLAY RIGHT2 SOON THING UP3 YOUR
NOW3 PLAYER RINGER SORRY THINLY UP TO YOUR NUMBER IS
NUMBER PLAVER1 RINSE SORSBY THIR" USE YOUR1
NUMBER1 PLEASANT TONE) RISING WHISTLE) SQUND) THIRY USE1 YOUVE
NUMBER2 PLEASE ROCKET SOUND1) THIRD USE2 4
NUMBER3 PLEASEY ROGER SOUND2) THIRDY USER 4}
0 PLEASE2 ROLLOUT SOUND3) THIRTEEN USER1 2
01 PLEASE3 ROMED SOUND4) THIRTY v ZERO
02 PLEASE4 ROOM SOUNDS) THIS vi ZERO1
03 PLUS ROYAL SOUND6) THIS1 v2 ZERO2
0°CLOCK . PLUSY RUN SOUNDT) THIS IS WACUUM ZERO3
0'CLOCK? POINT RUN1Y SOQUTH THOUSAND VALUE ZERO4
0K POINT1 RUNWRY SOUTH1 ’ THOUSAND1 VALVE ZEROS
OBSCURED POINT2 S SOUTHEAST THREE VALVE1 ZERO6
OBTAINED POINTS S1 SOUTHWEST THREE1 VARIABLE ZEROS
OCTOBER POSITION 82 SPEECH THREE2 VECTORS ZONE
OF POSSIBLE $3 SPEECH SYNTHESIS THREE3 VENDOR ZONE1
OFt POUND SACKED SPEED’ THREE4 VENDOR1 UL
0F2 POWER SAFE SPEED1 THREES VERIFY
OFF PRACTICE SAFE1 SPEED2 THREEG VERY
OFF1 PREMISES SAFE2 SPOILERS THREE7 VICTOR
OFF2 PREMIUM SAFE3 SPORTS THREES VICTOR1
OFFENSE PREPARE SAFETY SPRAY THREES VICTORY
OFFICE PRESS SAM SQUADRON THY . VISA
OHMS PRESS1 SAME SQUADRON LEADER THUNDERSTORMS VISIBILITY
oiL PRESSURE SAMSYN SQUANK TIC VOLATILITY
oL PRICE SAND SQUANKING TiC) vour
ON PRINT SNVE S§§° Tict) VOLTAGE
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