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SECTION l 

INTRODUCTION 

Ohio Scientific ' s Universal Telephone Interface 

1 . 1 General Description 

Ohio Scientific ' s Universal Telephone Inte r face (UTI) is a PC 
board which plugs into your Ohio Scientific computer . The other end of 
the board connects to an FCC approved CBT DAA (data coupler) which 
plugs into a telephone jack o n a pr i vate telephone line (just like a 
telephone). The data coupler simply isolates the telephone line from 
the computer. 

Automatic Touch-Tone and Rotary Diali ng 

The UTI allows the computer to "pick up" the telephone line and 
then dial any telephone number. If the telephone line is a tou ch- tone 
line , the computer will dial with tones ; otherwise , it will pulse dial 
just like a rotary dial telephone. If the line is busy , the computer 
can "hang up" and re-dial, if desired. 

Built-In Modem 

The UTI has a built-in 300 baud answer and originate modem for 
computer- to - computer communication. 

Accepts Commands Via Touch-Tone 

The UTI also has tone decoding capabilities which allow the 
computer to accept commands from any touch- tone telephone . This will 
allow you to " TALK" to your computer from remote locations by simply 
using a touch-tone telephone or tone generators attached to any 
telephone mouthpiece . 

Record Telephone Messages 

The UT! can allow you to tape record telephone messages using a 
cassette tape recorde r. The computer will plug into the tape 
recorder's "MIKE" and "REMOTE " jacks , which will allow the computer to 
a nswer the telephone when it rings , turn on the tape recorder , record 
the message and turn off the tape recorde r when the caller hangs up . 

Play Tape Recorded Messages Over the Telephone Line 

The UTI also can play any pre - recorded message on the telephone 
by using a cassette tape recorder. The computer will plug into the 
tape recorder ' s " AUX" and "REMOTE" jacks, which will allow the 
computer to turn on the tape recorde r (in " PLAY" mode) on command , 
play the recorded message over the telephone line and turn off the 
tape recorder when the message is over. 
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Play Music or Computer Voice Over the Telephone Line 

The UTI has an "AUX" input which allows you to output other 
devices such as a Digital-to-Analog (D/A) Converter which can generate 
music or voice . If the UTI board is optionally equipped with VOTRAX 
(computer simulated voice), your computer can "TALK" over the 
telephone line and/or on a speaker . This can also be accomplished by 
connecting an existing VOTRAX to the UTI board. 
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SECTION 2 

INSTALLATION/ SET UP 

2 . 1 Introduction 

This section provides information required to properly install a 
Universal Telephone Interface (UTI) , 567 board, in a Challenger SP 
computer . The external connections to the Challenger SP for the UTI 
a r e also included in this section . Upon completion of this entire 
installation procedure, refer to Section 5 of this manual for 
instructions on the use of the demo software provided , which will 
enable you to test the functions of your UTI. 

The UTI package includes a 567 board , two cables, six RCA phono 
jacks and , if the VOTRAX option is included , a VOTRAX module and 
16- pin ribbon cable . 

2 . 2 Set Up Procedures 

A. Install the six RCA phono jacks provided in holes Jl through 
J6 on the CSP rear panel as shown in Figure 2-1 . 

B. Install the DA15S connector (J7) attached to Cable 1 
to the CSP rear panel as shown in Figure 2-1 . 

C . Install the 567 board in the C8P backplane. Make sure that 
the slot contains adequate power for the UTI board as 
described in the specifications listed in Appendix C. 

D. Plug the two Molex connectors into J2 and J3 on the 567 
board . 

W A R N I N G 

Be sure that these two connectors are plugged in p r operly. 
Improper connection of these connectors into J2 and J3 on the 
567 board can result i n damage to the board . See Figure 2-1 
for proper connection of J2 and J3. 

E. Attach the six wires in Cable 2 to the proper terminals of 
a CBT data coupler as shown in Figure 2-2. 

F. Connect the CBT to the power line and the telephone line as 
described in the CBT instruction manual. 

G. Recheck all connections before proceeding . Then plug the 
DA15P connector of Cable 2 into J7 on the CSP rear panel . 

H. Make the appropriate connections to connectors Jl through J6 
on the CSP rear panel . See Figure 2-3 to determine the ap
propriate connections. Note : For initial testing you may 
find it desirable to connect the input of an amplifier to the 
Telephone Line Monitor Output connector, J2, on the CS P rear 
panel . 
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Wiring List 

567 Board C8P Rear Panel 

J2 Pin 1 J7 Pin 1 
l 

J2 Pin 2 J7 Pin 2 
OU"'[<;\nE_ J J2 -Pin 3 J7 Pin 3 

J2 Pin 4 J7 Pin 4 ,~A." 
J2 Pin 5 J7 Pin 5 DE."T~lL 

J2 Pin 6 J7 Pin 6 
J2 Pin 7 J3 Center 
J2 Pin 8 J3 Outsi.de 
J2 Pin 9 J2 Center 
J2 Pin 10 JZ Outside 
J2 Pin 11 Jl Center 
J2 Pin 12 Jl Shield 
JJ Pin l No Connection 
J3 Pin 2 J6 Center 
J} Pin 3 J6 Outside 
J3 Pio 4 JS Center 
J3 Pin 5 JS Outside 
J3 Pin 6 J4 Center 
J3 Pin 7 J4 Outside 
J3 Pin 8 No Connection 
J3 Pin 9 No Connection 
J3 Pin 10 No Connection 
J3 Pin 11 No Connection 
JJ Pin 12 No Connection 

Note: Jl through J6 on the CSP Rear Panel. are "RCA" PHONO jacks. 
Connections to these jacks are shown in detail "A" 

Connections between 56 7 Board and CSP Rear Panel 

Figure 2- 1 
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DR and SHl and V
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V+ (24VDC) 
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DT 
UNUSED 

UTT Cable #2 Wire List 

Figure 2 - 2 
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UNIVERSAL TELEPHONE INTERFACE CU.T. I. l 

JI J2 J3 

ODD D 0 0 0 

D J4 JS J6 

D 0 0 0 

DD D D D 
0 0 0 

ooo 

D 
JT 

0 0 0 

CSP BACK PANEL 
CONNECTION FOR U.T. I. 

D D 

JI - CASSETTE RECORDER ON/OFF CONiROL. 

0 0 0 

0 0 0 

CONNECT TD [RSSETTE RECORDER "AEMOTE JACK~ 
u2 - PHONE LINE MONITOR OUTPUT. 

CONNECT TD CA5SETTE RECORDER , ... MIKE JAt.K~ 
J3 - VOTRAX OUTPUT. 

[ONNECT TO 8-0HM SPEAKER. 
J4 - CASSETTE PLA'IER ON/OFF CONTROL. 

[ONNEC.T TO CASSETTE RECORDER '' REMOTE JACK :' 
JS - CASSETTE PLAYER OUTPUT. 

CONNECT TO CASSETTE RECORDER ''AU)( JAC.K~ 
JG - AUXILLIARY INPUT TO PHONE LINE. 

J7 - TELEPHONE INPUT/ OUTPUT CONNECTOR. 
CONNECT TD CBT DATA COUPLER . 

,\ II 

NOTE: J\ AND J2 ARE RECORD FUNCT\ONS . 
J4 ANO JS ARE ''PLAY BACK .. FUNCTIONS . 

Figure 2 - 3 
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I. If your UTI includes the VOTRAX option, then the VOTRAX 
module must be electrically connected to the UTI board via a 
16-pin ribbon cable with 16-pin DIP connectors on each end of 
it . When connecting the VOTRAX module to the UTI board make 
sure that Pin 1 on the VOTRAX module is connected to Pin 1 on 
567 (UTI) board as shown in Figure 2-4. The VOTRAX module may 
be mechanically connected to the UTI board with four No . 6 
screws and at least 1/4" long stand-offs . The stand- offs 
allow enough clearance for the ribbon cable to run between 
the 567 board and the VOTRAX module. 

J. If your UTI board does not include the VOTRAX , but you have 
a CA-14 VOTRAX board , th en you can use your VOTRAX module 
with the UTI. This is accomplished by the following 
procedure: 

1. Remove the CA-14 (565) board from your computer . 

2. Unplug the 16-conductor ribbon cable from the 
CA-14 board. Leave the other end connected 
to the VOTRAX module . 

3 . Follow the instructions in Section 2 . 2 J. 

Note : If your VOTRAX module is a Model 11 VSK 11 it will 
work with the UTI (567) board, but it still will 
not have inflection capabilities . Only Model 
"VSL" VOTRAX modules have inflection capabilities . 

4 . Connect your speaker to J3 on the rear panel 
for VOTRAX voice . 
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SECTION 3 

OPERATING INSTRUCTIONS 

3 . 1 Introduction 

After the UTI has been properly installed , the system may be 
checked out using the demonstration software p r ovided with the UTI . 
The document a tion for this software should allow you to understand the 
workings and use of the UTI immediately. You may modify these programs 
to implement your desired function for the UTI board, or you can build 
your own program using the description of the operating instructions 
in this section. 

This section contains operating instructions for using all of the 
functions to the UTI board using the BASIC language. These 
instructions a r e provided so that the user can write his own software 
for the UTI . Each section contains a description of the function and 
the BASIC command to implement it . The user will have · to combine 
several of these functions in order to implement the desired function . 

3.2 Initializing the UTI 

The UTI board interfaces to the computer via two peripheral 
interface ~dapters (PIA) and one ~synchronous communications interface 
adapter (ACIA) . These devices are cleared and initialized on Power Up 
of the computer . The "BREAK" and/or " RESET" buttons are not connected 
to the UTI board. This means that the "BREAK " and "RESET " buttons have 
no effect on the UTI board . The UTI will hang up the telephone when 
the computer is powered down and the telephone will remain 
disconnected (hung up) after the computer has been turned on . The UTI 
board ' s FAILSAFE feature will hang up the telephone within two minutes 
after the "BREAK" or "RESET" key has been depressed . The following 
instructions should be inserted at the beginning of each of your 
programs that make use of the UTI. Note that these instructions will 
completely reset the UTI and hang up the telephone. The initialization 
routine is: 

100 REM INITIALIZE THE UTI 
110 FOR I - 0 TO 6 STEP 2: POKE 63489+1,4: NEXT: REM SELECT DATA REGS 
120 FOR I=0 TO 6 STEP 2: POKE 63488+1,255 : NEXT: REM ALL OUTPUTS HI 
130 FOR I=0 TO 6 STEP 2: POKE 63489+I,0: NEXT: REM SEL DIR REGS 
140 POKE 63488,7: POKE 63490,47: POKE 63492,224 : POKE 63494,255 
150 FOR I=0 TO 6 STEP 2: POKE 63489+1 , 6: NEXT 
160 POKE 63496,67 : FOR I=l TO 200: NEXT: POKE 63496,17 
170 FOR I=0 TO 6 STEP 2: POKE 63488+1,255: NEXT I 
180 POKE 63490 , 14: REM HANG UP PHONE AND TURN TAPES OFF 
190 REM END OF INITIALIZATION 
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3 . 3 Initiating " Connect" to the Telephone Line 

The UTI can "connect" the UTI to the telephone line ("pick up" 
the telephone) by: 

1. Strobe the FAILSAFE (see Section 3 . 5). 

2 . Enable the connection to the telephone line by running 
the BASIC command : 

POK E 63490 , 13 

3 . 4 Init i ating " Disconnect" to the Telephone Line 

The UTI can "disconnect" the telephone line ( '' hang up") by 
running the BASIC command: 

POKE 63490,14 

This statement will also turn off both tape recorders . 

3.5 Using the FAILSAFE 

The FAILSAFE feature of the UTI must be strobed at least once 
every 90 seconds while the UTI is accessing the telephone line . 
Failure to do so by the software will result in the FAILSAFE feature 
disconnecting the telephone line from the UTI, 108 seconds after the 
last FAILSAFE STROBE has occurred. The FAILSAFE STROBE may be enabled 
by the following instructions: 

X=PEEK(63490): POKE 63490,(X OR 32) : POKE 63490,(X AND 223) 

The above command will make the FAILSAFE STROBE high and then 
low which enables the UTI boa r d to access the telephone line for the 
next 108 seconds . Note that a highly experienced user of the UTI may 
disable this FAILSAFE feature as described in Section 4.8 of this 
manual. 

The status of the FAILSAFE time out feature may be determined by 
executing the following BASIC command: 

X=(PEEK(63488) AND 64) 

If X=0 , then the FAILSAFE has timed out and the telephone is 
disconnected from the UTI. 

If X=0 , then the FAILSAFE is not timed out and the UTI may still 
access the telephone line (see Table T- 2B and Table S- 2) . 

3.6 Tape Recording a Telephone Call 

The tape recorder must be connected to the UTI via a cable 
connecting the recorder's "MIKE " jack to the UTI's "TELEPHONE LINE 
MONITOR OUTPUT " jack (J2 on the CSP rear panel). Note: The FAILSAFE 
must be strobed at least once every 90 seconds while the UTI is 
connected to the telephone line (see Section 3 . 5 . ). 
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Manual Control of the Tape Recorder 

Yo u may manually record the telephone conversation anytime the 
UTI is accessing the telephone by manually turning the tape recorder 
to "RECORD" mode. The tape recorder ' s "MONITOR" jack must not have a 
plug in it during manual recording . 

Computer Control of the Tape Recorder 

1 . Manually connect the tape recorder's ~REMOTE" jack to the 
UTI's "CASSETTE RECORDER ON/OFF CONTROL" jack (Jl on the 
C8P rear panel) . 

2 . Manually set the tape recorder to the "RECORD" mode . 

3. After the UTI has accessed the telephone line, the computer 
can turn the tape recorder on by the following BASIC comma nd: 

X9=PEEK(63490) : POKE 63490 , (X9 AND 251) 

4. The computer can turn off the tape recorder by running 
the f o llowing BASIC command: 

X9=PEEK(63490) : POKE 63490, (X9 OR 4) 

3 . 7 Playing a Taped Message Over the Telephone Line 

The tape player ' s "AUX" jack must be connected to the UTI's 
"CASSETTE PLAYER OUTPUT " jack (JS on the C8P rear panel) . Note: The 
FAILSAFE must be strobed at least once every 90 seconds while the UTI 
is connected to the telephone line (see Section 3 . 5). 

Manual Control of the Tape Player 

You may manually play a taped message over the telephone line 
when the UTI is accessing the telephone line by: 

1. Select the tape player output to the telephone line by running 
the BASIC command: 

POKE 63488,3 

2. Manually turn the tape player to the "PLAY" mode . (The tape 
player ' s "REMOTE" jack must not have a plug in it during 
manual operation.) 

3. When the message is over, the tape player output to the tele 
phone may be shut off (deselected) by running the BASIC 
command: 

POKE 63488 , 7 
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Computer Control of the Tape Player 

1 . Connect the tape player ' s "REMOTE" jack to the UTI ' s "CASSETTE 
PLAYER ON/OFF CONTROL" jack , J4, located on the CSP rear 
panel . 

2. Manually set the tape player to the " PLAY" mode. 

3. After the UTI has accessed the telephone line, the computer 
can select the tape player output to the telephone line and 
turn the tape player on by running the following 
BASIC command: 

POKE 63488,3 X9=PEEK(63490) : POKE 63490 , (X9 AND 247) 

4. When the message is completed, the computer can shut off 
(deselect) the tape player output to the telephone and turn 
the tape player off by running the BASIC command: 

POKE 63488,7 : X9=PEEK(63490) : POKE 63490, (X9 OR 8) 

3.8 Monitoring the Telephone Line 

You can monitor the telephone line while the UTI is accessing it 
by manually connecting the "TELEPHONE LINE MONITOR OUTPUT " jack (J2 on 
the CSP rear panel) to the input of an audio amplifier . This is the 
same connection that is used for the audio to the tape recorder . 

3.9 Outputting a Touch-Tone to the Telephone Line 

The UTI can output a touch-tone to the telephone line under 
computer control. The following example describes one way of 
outputting one tone onto the telephone line. 

1. After the UTI has connected the telephone line, the computer 
can select the tone generator to the telephone line by the 
BASIC command: 

POKE 63433 , 5 

2. Output a tone on the telephone line by running the BASIC 
command: 

POKE 63494,T 

where Tis the tone code located in Table T-1. 

3 . The tone is now on the telephone line, wait for the length of 
time that you wish the tone to be heard , then turn off the 
tone by turning off the tone generator using the BASIC 
command: 

POKE 63494,255 
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4. The tone generator can be deselected from the telephone line 
by running the BASIC command: 

POKE 63488,7 

Example: 

Output a fl Key Tone for one second, then turn the tone off 
and disable the tone generator. 

100 N=4600 :REM FOR 2 MHZ SYSTEM 
110 POKE 63488,5 : POKE 63494,238 
120 FOR I=ITON : NEXT 
130 POKE 63494,255 : POKE 63488 , 7 

Note: Set N=2300 for 1MHz system or set N=7590 for a "GT" 
system . 

3 . 10 Decoding a Touch-Tone 

After the UTI has accessed the telephone line, the computer can 
decode (receive) touch - tones (DTMF} by using the following procedure: 

l. Before requesting a tone, the tone decoder should be cleared 
(reset) by reading the input. (See statement 100 in the 
example.) 

2 . The value of X above will be disregarded . 
Strobe the FAILSAFE . (See statement 110 in the example.) 
Now wait for a "VALID TONE" . (See statements 120, 130 and 140 
in the example . ) 

3 . When a valid tone is present , read the tone . (See statement 
150 in the example.) 

4 . X now contains a tone input code which is described in 
Table S-5 . 

5 . If no tone is found after 90 seconds , the FAILSAFE timed out 
and statement 170 in the example will be executed. 

Example: 

Decode a touch - tone with a FAILSAFE time out check . 

100 X=PEEK(63492) 
110 X=PEEK(63490) POKE 63490 , (X OR 32) POKE 63490,(X 

AND 223) 
120 IF (PEEK(63493) AND 128)>0 THEN 150 
130 IF (PEEK(63480) AND 128)=0 THEN 170 
140 GO TO 120 
150 X=(PEEK(63492) AND 15) 
160 REM X CONTAINS THE TONE INPUT CODE FOR THE TONE JUST 

RECEIVED 
170 REM NO TONE WAS FOUND IN THE LAST 90 SECONDS 
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3.11 Outputting Audio From An Auxiliary Device to the Telephone 

The UTI will allow you to output audio onto the telephone line by 
connecting an audio source to the "AUXILIARY INPUT" jack (J6 on the 
CSP rear panel)! After the UT! has acces~ed the telephone line, the 
audio can be se ected by running the tallowing BASIC command: 

POKE 63488,2 

The audio may be shut off (deselected) from the telephone line by the 
following BASIC command: 

POKE 63488,7 

Note: The audio volume should be controlled by the outside source . 
If this is not possible , potentiometer R36 on the 567 
board can be adjusted for the correct volume. Turn R36 clock
wise to increase the volume . 

3.12 Outputting VOTRAX to the Telephone Line 

The UTI must have the VOTRAX option on your UTI board or a 
separate VOTRAX must be connected to the UTI board . After the UTI has 
accessed the telephone line , the VOTRAX speech synthesizer can be 
selected to output to the telephone line using the BASIC command: 

POKE 63488,1 

The VOTRAX can be deselected from the telephone line by the BASIC 
command: 

POKE 63488,7 

Note : The VOTRAX volume over the telephone can be adjusted by 
potentiometer R37 on the 567 board . Turning R37 clockwise 
will decrease the volume of the VOTRAX on the telephone line. 

3 . 13 Detecting the Telephone Ringing on Incoming Calls 

The UTI can detect the telephone ring signal on incoming calls . 
This is demonstrated by the following BASIC program: 

100 POKE 63496,67 ; FOR I=l TO 100 ; NEXT : POKE 63496,17, N=4600 
110 FOR I= 1 TON : NEXT 
120 IF(PEEK(63488) AND 128) = 0 THEN 120 
130 REM THE PHONE IS RINGING , INSERT THE 
140 REM PROGRAM TO ANSWER IT (CONNECT PROGRAM) HERE 

Note: Set N=3300 for a 1MHz system, 4600 for a 2MHz system , and 7600 
for a "GT" system . 
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3.14 Detecting a Busy Signal 

The UTI can detect the "LINE BUSY" and "TRUNK BUSY" signals on 
calls which the UTI has originated . A busy detect routine located at 
lines 1700- 1790 and 2200 - 2290 in the Demo Jl program on the disk , has 
properly detected the busy signal in most cases. However , this program 
may not properly detect all busy signals in all locations of the 
country. In addition, the program must decide what to do if neither a 
busy or a ring signal has been se~sed after a period of time. 

3 . 15 Automatic Tone Dialing 

The following steps are recommended for automatic touch - tone 
dialing with the UTI . These steps refer to a sample program written i n 
BASIC . 

1 . Initialize the UTI . This is only to be done once at the 
beginning of the program. Statements 70 through 280 set up the 
proper inputs and outputs of the two PIA's on the UTI, and set up 
the ACIA for 300 baud operation of the modem . The telephone is 
hung up after this initialization. 

2 . Input a telephone number to the program as in statement 290. 
(The telephone number may already be stored in a more advanced 
program that has a telephone number MENU . ) The sample program 
requires only numbers to be entered (i.e., " -" not allowed). 

3 . Check the telephone number for syntax and convert each digit 
of the telephone number to its corresponding dial code that can be 
output to the tone dialer . These dial codes for each button on a 
telephone are shown in Table T- 4A . This conversion is accomplished 
in the subroutine at statement 9100 through 9150 in the sample 
program . If this subroutine detects an illegal character in the 
telephone number, it will return to the main program at statement 
305 with E=l . If no errors exist in the telephone number , E=0 , 
this subroutine is called by the main program at statement 300 . 
Statement 305 checks to see if the subroutine has found an error 
in the telephone number. If an error has occurred, the program 
asks for the number again at statement 290 . 

4 . Connect UTI to Telephone Line and Wait For Dial Tone 

Statement calls the subroutine at statement 9100 which: 

a . Strobes the FAILSAFE 
b. Connects the UTI to the telephone line 
c. Waits for a dial tone 
d. If no dial tone is detected within 10 seconds , the sub-

routine returns with E=l 

If no dial tone is detected within 10 seconds , the program dis
connects the UTI from the telephone line (hangs up) and tries to 
get a dial tone again (statements 360 through 385). 

5 . Select Tone Dialer 

Next the program selects the tone dialer at statement 320 . 
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6. Dial Telephone Number 

Statement 330 - 11s the subroutine at statement 9200 which dials 
the telephone number. Statement 9230 turns on one tone for OT 
seconds , then turns off the tone . The tones must be separated by a 
quiet time (OFFTIM) in statement 9220. OT and OFFTIM should 
each be greater than or equal to 50 milliseconds. 

7. Wait For Hang Up Request 

The telephone number has now been dialed. This program will con
tinue to strobe the FAILSAFE and wait for you to depress the 
<SPACE> key which will hang up the telephone and wait 
to enter another telephone number . 

8 . Wait subroutine 

The subroutine at statement 9500 will wait for the time specified 
by: 

WX 10 milliseconds 

Wis specified before executing this subroutine. This subroutine 
will give the desired wait time regardless of machine speed if it 
is used with the OS- 65D NMHz operating system . This subroutine 
uses the speed normalization constant , C , which is initialized 
in statement 70. 

For example , the statement: 

W=l00 : GOSUB 9500 

will take one second to execute (i.e., 100 x 10 ms= 1 second). 

9 . FAILSAFE Subroutine 

The subroutine at statement 9600 will strobe the FAILSAFE feature 
This must be executed at least once every 90 seconds while the UTI 
is connected to the telephone line. 

Automatic Tone Dialing Program 

10 REM DEMO PROGRAM FOR UTI 
15 REM DATE 2/13180 
20 REM THIS PROGRAM ASKS FOR A PHONE NUMBER , PICKS UP 
30 REM THE PHONE , WAITS FOR A DIAL TONE, DIALS THE NUMBER, 
40 REM WAITS FOR USER TO TYPE A CHAR TO HANG UP THE PHONE 
70 C=49/PEEK(9851) :REM SPEED NORMALIZATION CONSTANT 
72 OT=5 
74 OFFTIM=5:REM TONE OFF FOR 50 MS 
76 DT=20 :REM DIAL TONE DETECTED FOR 0.6 SEC 

100 DIM N(l6),N$(16) , D(l6) 
110 DATA 238 , 222,290,237 , 221,189,235 , 219,187,215 
120 DATA 231 , 183,126 , 125,123 , 119 
130 DATA l , 2 , 3 , 4 , 5,6 , 7,8 , 9,0 , * , #,A,B,C , D 
140 FORI=lTO16:READN(I) :NEXTI:REM READ DIALER DATA 
150 FORI=lTO16:READN$(I) :NEXTI:REM READ INPUT CHAR DATA 
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160 REM MAKE ALL UTI PIA OUTPUTS HIGH 
170 FORI=lT04:POKE63486+(I*2) ,NEXT! 
180 REM SWITCH BOTH PIA ' S TO DATA DIRECTION MODE 
190 FOR I=lT04:POKE63487+(I*2) ,0:NEXTI 
200 POKE63488,7 :REM SET PA DATA DIRECTION 
210 POKE63490 , 47 :REM SET PB DATA DIRECTION 
220 POKE63492,224 :REM SET lPA DATA DIRECTION 
230 POKE6344,255 : REM SET lPB DATA DIRECTION 
240 REM SET PIA'S BACK TO DATA REGISTER 
250 FOR I=lT04: POKE63487+(I*2) ,6:NEXTI 
260 FOR I=lT04: POKE63486+(I*2) ,255:NEXTI 
270 POKE63496 , 3:POKE63496 , 17: REM SETUP ACIA 
280 POKE63490,14:REM HANG UP THE PHONE 
290 INPUT"NUMBER PLEASE",A$ 
300 GOSUB9100: REM CHECK PHONE# & READY DIAL CODE 
305 IF E=l THEN PRINT"NUMBERS ONLY !:"GOT0290:REM BAD #,TRY AGAIN 
308 PRINT"PICK UP PHONE AND WAIT FOR DIAL TONE" 
310 GOSUB9000 :REM PICK UP PHONE & WAIT FOR DIAL TONE 
312 IFE=lTHEN360: REM IF NO DIAL TONE, THEN TRY AGAIN 
315 PRINT"SELECT TONE DIALER" 
320 POKE63488,5 :REM SELECT TONE DIALER 
325 PRINT" DIAL PHONE t" 
330 GOSUB9200 : REM DIAL PHONE# 
340 ?"PHONE# DIALED 
400 REM CHECK FOR MENU REQUEST, LOOK FOR ANY KEY DOWN 
410 PRINT" PRESS ANY KEY FOR HANG UP AND NEW MENU!" 
420 GOSUB9700:REM GO CHECK FOR KEY PRESSED 
430 IF ~EY =0 THEN 420:REM NO KEY PRESSED 
440 POKE63490,14 :REM HANG UP THE PHONE 
450 GOT0290 :REM GO RQST ANOTHER PHONE# 
8999 REM 
9000 REM SUBR TO PICK UP PHONE & WAIT FOR DIAL TONE 
9003 GOSUB 9600 :REM STROBE FAILSAFE 
9005 E=0 :REM RESET ERROR FLAG 
9010 POKE63490,13 :REM LIFT HOOK (PICK UP PHONE) 
9020 X9=0 :REM SET TIMEOUT TIMER 
9030 IF(PEEK(63490)AND 128)=0 THEN 9060 
9040 X9=X9+C:IF X9(330 THEN 9030:REM OT WITHIN 10 SEC? 
9050 PRINT"NO DIAL TONE! AUTO REDIAL" :E=l:RETURN 
9060 X8=0 :REM SET DIAL TONE TIMER 
9070 X9=X9+C: IF X9>330 THEN 9050: REM DT WITHIN 10 SEC? 
9080 IF(PEEK(63490)AND128)=0 THEN 9030:REM NOISE 
9090 X8=X8+C: IF X8<DT THEN 9070:REM SIGNAL ON PHONE 
9095 RETURN :REM DIAL TONE PRESENT ON PHONE LINE 
9099 REM 
9110 REM SUBR TO CHECK PHONE! & READY DIAL CODE 
9105 L=LEN(A$) :REM L = # OF DIGITS IN PHONE # 
9100 FOR B=l TO L :E=l:REM IF E=l, THEN ERROR IN PHONE# 
9120 FORI=lT016:IFMID$(A$,B,l)=N$(I)THEN D(B)=N(I) :E=0 
9130 NEXTI:IF E=l THEN 9150:REM ERROR IN PHONE# 
9140 NEXTB 
9150 RETURN :REM# IS NOW IN D(0)-D(l5) $#OF DIGITS IN L 
9199 REM 
9200 REM SUBR TO DIAL A PHONE# 
9210 FOR I=l TO L :REM L=f OF DIGITS IN PHONE# 
9220 W=OFFTIM:GOSUB9500:REM TONE ON 'ONTIM', OFF ' OFFTIM' 
9230 POKE63494,D(I) :W=OT:GOSUB9500:POKE63494 , 255 
9240 NEXT I 
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9250 RETURN :REM PHONE# HAS BEEN DIALED 
9299 REM 
9300 REM SUBR TO CHECK FOR BUSY OR RING 
9310 X9=0:BUSY=0:REM START TIMEOUT TMR & SET NOT BUSY 
9320 B=0 :REM START BUSY COUNTER 
9325 X9=X9+C: IFC9>990 THEN 9380 :REM TIMEOUT, ASSUME BUSY 
9328 IF(PEEK(63490)AND128)>0THEN9325:REM SIGNAL YET? 
9329 B=B+C :REM SIGNAL JUST OCCURRED CONTINUE CHECKING LINE 
9330 X9=X9+C : IF X9>990 THEN 9380 :REM IF TIMEOUT THEN BUSY 
9340 IF (PEEK(63490)AND128)=0THEN B=B+C: GOT09330 
9350 REM END OF SIGNAL , NOW CHECK IT 
9360 IF B<GLITCH THEN 9320: REM JUST A NOISE GLITCH 
9370 IF B < BY THEN BUSY= l:REM SET BUSY FLAG 
9380 RETURN 
9499 REM 
9500 REM WAIT LOOP , WIS SET FOR 10MS INTERVALS 
9505 C=49/PEEK(9851) 
9510 WW=INT(W*28/C) 
9520 FORX2=1TOWW:NEXTX2 
9530 RETURN 
9 599 REM 
9600 REM SUBROUTINE TO STROBE FAILSAFE 
9610 X6=PEEK(63490) 
9620 POKE63490 , (X60R32) :REM MAKE FAILSAFE HIGH 
9630 POKE63490 , (X6AND223) :REM MAKE FAILSAFE LOW 
9640 RETURN 
9699 REM 
9700 REM SUBROUTINE TO CHECK KEYBOARD FOR ANY KEY PRESSED 
9705 KEY=0 :REM KEY NOT PRESSED 
9710 POKE2073 , 96:POKE57088,255:REM DISABLE CTRL-C 
9720 IF PEEK(57088)<>1THEN KEY=l : REM IF KEY=lTHEN KEY PRESSED 
9730 POKE2073 , 173 :REM ENABLE CTRL- C 
9740 RETURN 

3.16 Automatic Pulse Dialing 

The preceding description and program for touch-tone dialing can 
be used for pulse dial telephone lines by changing statement 320 to : 

320 POKE 63488,6 : REM SELECT PULSE DIALER 

Then add the following instructions which will delay the printing of 
" PHONE I DIALED" on the screen until after the pulse dialer is 
finished dialing. Note that the pulse dialer will take longer to dial 
a telephone number than the tone dialer . 

331 W=0 
332 FOR B=l TO L 
334 FOR I=l TO 10 : IF MID$(A$,B,l)=N$(I) THEN W=(I * l0+W) 
336 NEXT I : NEXT B 
338 W=W-100+L*68 : GOSUB 9500 

3 . 17 Or iginating a Call to a Modem (Originate Mode) 

The UT! can originate a call to a 300 baud modem using the 
following steps: 

1 . Reset the modem by executing : 
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POKE 63492 , 224 
POKE 63496,67, FOR I=l TO 100 
FOR I=l TO : NEXT 

NEXT POKE 63496,3 

2. Set the desired modem status by using one of the commands 
in Table S-8. For example , the command to select a modem 
data format of 8 data bits , no parity bit and 2 stop 
bits is: 

POKE 63496,17 

3 . Dial the telephone number of a 300 baud modem as described in 
the attached dialing program. 

4 . After the telephone number has been dialed , place the modem in 
the Originate Mode by executing: 

POKE 63492,160 

5. Enable modem output to the telephone line by the following 
command: 

POKE 63488,4 

6 . Now wait for the remote modern to answer the telephone. The 
remote modem will then send a tone to our UTI modem. The 
UTI will signal us that it has received the tone from the 
remote modem that was called. We sense the remote modem 
by executing the following instruction: 

100 IF (PEEK(63496)AND 8) = 0 THEN 200 
110 IF (PEEK(63488) AND 64) > THEN 100 
120 PRINT "NO MODEM WAS DETECTED WITHIN 90 SECONDS" 
130 REM ENTER COMMANDS HERE TO HANG UP AND REDIAL 
200 REM MODEM HAS BEEN DETECTED 

7. If line 130 is executed, the remote modem has not been 
detected within 90 seconds after dialing, you should 
insert commands at line 130 to hang up and redial the 
telephone number again . 

If line 200 is executed, the remote modem has been detected 
and you should insert a program at line 200 that will READ 
and WRITE to the MODEM. 

3 . 18 Automatically Answering a Call From a Modem 

The UTI can automatically answer a call from a 300 baud 
asynchronous modem using the following steps: 

1. Reset the modem by executing the following commands: 

POKE 63492,224 
POKE 63496,67 , FOR I=l TO 100: NEXT: POKE 63496,3 
FOR I=l TO 5000: NEXT 

2 . Set the desired modem status by using one of the commands 
in Table S-8. For example, the command to select a modem 
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data format of 8 data bits, no parity bit and two stop 
bits, is: 

POKE 63496 , 17 

3 . Now wa i t for the telephone to r ing . After it rings , command 
the UTI to answe r the telephone . ( See Sections 3 . 3 and 3 . 13.) 

4. Now , enable the modem output to the telephone line by the 
following command: 

POKE 63488,4 

5. Wait for the remote modem to signal us that it is ready by 
the following instructions: 

100 IF 8PEEK(63496) AND 8) = 0 THEN 200 
110 IF (PEEK(63488) AND 6 4) > 0 THEN 100 
120 PRINT " NO MODEM WAS DETECTED WITHIN 90 SECONDS " 
130 REM ENTER COMMANDS HERE TO HANG UP AND WAIT FOR 

ANOTHER CALL 
200 REM MODEM HAS BEEN DETECTED 

6 . If instruction 130 is executed, the remote modem has not 
been detected within 90 seconds after answering the telephone , 
you should insert commands at line 130 to hang up and wait 
for another call. 

7. If instruction 200 is executed , the remote modem has been 
detected , yo u should insert the program at line 200 that 
will read and write to the remote modem . 
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SECTION 4 

THEORY OF OPERATION 

4 . 1 Introduction 

This section contains a description of the major functions 
performed by the UTI. Figure 4- 1 is a simplified block diagram of the 
UTI which shows the signal flow between the telephone line and the UTI 
and between external devices and the UTI. 

4.2 Block Diagram Discussion (Figure 4-1) 

The UTI is a single board that plugs into a Challenger computer 
and connects to a private telephone line via a CBT data coupler . The 
CBT data coupler has three signal paths that connect to the UTI . They 
are: an output to the UTI ' s Ring Detection circuitry, inputs from the 
UTI's telephone line Connect Control circuitry to the CBT's relays , 
and the bidirectional Sound Line to the telephone which connects to 
the UTI ' s Sound Duplexer. 

The UTI's Ring Detection circuitry detects the contact closures 
from the CBT when the telephone is ringing and outputs a Ring Detect 
signal to the computer via the UTI ' s Data/Control Interface Circuitry. 

The telephone line is accessed (connected) and disconnected (hung 
up} via the UTI's telephone line Connect Control circuitry which 
interfaces directly to the relays inside the CBT data coupler. The 
computer can access the telephone line by outputting to the FAILSAFE 
circuitry and the telephone line Connect Control circuitry on the UTI. 
The telephone may be disconnected by the same methods . In addition , 
the FAILSAFE circuitry provides extra safety by disconnecting the 
telephone line should the computer fail . The Pulse Dialer dials the 
telephone by using the same telephone line Connect Control circuitry 
that controls the line connect relays in the CBT. Pulse Dialing has 
been implemented so that the software required for pulse dialing is 
almost identical for that of tone dialing . The software need only to 
select which type of dialing (pulse or tone) is to be implemented 
before actually dialing the desired telephone number. 

The Sound Duplexer on the UTI interfaces to the CBT ' s sound path 
in the telephone line . The function of the Sound Duplexer is to 
separate the sound output by the UTI from the sound input from the 
telephone line. This function is also used on a regular telephone so 
that you hear the party to whom you are speaking louder than you hear 
y ourself in the earpiece of the telephone . 

The sound that comes in from the telephone line after passing 
through the Duplexer is sent to the Touch-Tone Decoder, the Sound 
Detection Circuitry, the 300 baud modem input and the Telephone Line 
Monitor output (connector J2 on the CSP rear panel). This means that 
all four devices simultaneously listen to the telephone line whenever 
the UTI Connect Control accesses the telephone line . 
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The Touch-Tone Decoding circuitry on the UTI is constantly 
decoding touch - tones from the telephone line whenever the UTI has 
accessed the telephone. The Touch-Tone Decoder interfaces to the 
computer through the Data/Control Interface on the UTI board. 

The Sound Detection circuitry on the UTI converts the sound heard 
from the telephone line to a digital representation which can be read 
by the computer . This circuitry allows the computer to determine when 
the dial tone is present or when a busy signal is heard. 

The Telephone Line Monitor Output is made to be connected to a 
tape recorder ' s "MICROPHONE" input to allow you to tape record the 
telephone conversation or it may be connected to the input of an 
~mplifier, which will allow you to monitor the telephone conversation . 
This signal is present wheneve r the UTI has connected the telephone 
line . The tape recorder used to record the conversation may be 
remotely controlled by the computer through the Tape Recorder Control 
signal (Jl on the C8P rear panel). This signal controls a relay which 
switches the tape recorder's motor on and off . 

The sound from the telephone line also comes into a 300 baud 
modem in the . UT!. This 300 baud modem interfaces directly to the 
computer via the Data/Control Interface on the UTI board . The modem 
outputs a modem tone to the telephone line via the Sound Mulitplexer 
on the UTI board. This tone is output to the telephone line only when 
the Sound Multiplexer has been set by the computer to select the modem 
output. 

The computer selects the desired sound output to the telephone 
line via the output Sound Multiplexer circuitry on the UTI board . This 
multiplexer can select any one of the five devices to output to the 
telephone line. Note that only one device at a time can output to the 
telephone line. These five devices are: the 300 baud modem, the Tone 
Dialer, the Tape Player, an Auxiliary Device and the VOTRAX (if the 
VOTRAX option has been included on the UTI board or if you have a 
CA- 14 VOTRAX board in your computer). 

The 300 baud modem will output the modem frequency only when the 
computer has selected its output through the output Sound Multiplexer. 
The 300 baud modem allows your computer to communicate with another 
computer that has a 300 baud modern connected to it. The direct 
connection of this 300 baud modem to the telephone line eliminates 
many problems encountered with acoustically coupled modems. 

Another device which can be output to the telephone line through 
the Sound Multiplexer circuitry is the Tone Dialer. The Tone Dialer 
can provide touch-tone dialing to the telephone lines and can be used 
for computer communications . 

The Tape Player which can be selected to output to the telephone 
line, allows the playing of tape recorded messages over the telephone 
line. The Tape Player can be controlled by the Tape Player Control 
circuitry on the UTI board . This control line (J4 on the C8P rear 
panel) must be connected to the tape player's "REMOTE" jack. This will 
allow the computer to automatically turn the tape player on and off 
under program control. The tape player's volume control should be 
manually adjusted for proper volume over the telephone line. 
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The UTI has an extra input line that can be selected by the 
computer which allows different Auxiliary Devices to output sound to 
the telephone line . One type of Auxiliary Device is a 
Digital - to-Analog (D/A) Converter which can be programmed to output 
sound or music to the telephone line . 

If the UTI contains the VOTRAX option or if your computer 
contains a CA- 14 VOTRAX board and that board is connected properly to 
the UTI board , then the VOTRAX voice synthesizer can be output to the 
telephone line . The VOTRAX option on the UTI board also includes an 
amplifier for the VOTRAX which can directly drive an 8 ohm speaker 
through connector J3 on the C8P rear panel. 

4.3 Connect Control - PB0, PBl 

These are two redundant outputs which determine whether the 
computer gets connected to the telephone line (i.e ., picks up and 
hangs up the telephone) - see Table T-1 and Table S-3. The redundancy 
was implemented so that if one of these two signals does not work 
correctly , then the telephone will not be accidentally connected to 
the computer (i.e ., picked up). The FAILSAFE feature, described later, 
also controls the telephone connection and provides additional 
protection against accidental connection to the telephone line. 

4 . 4 Output Device Control - PA0, PAl, PA2 

Only one device at a time can be output to the telephone line . 
The device to be sent onto the telephone line is selected by three PIA 
outputs, PA0, PAl and PA2 as determined by Table 2- A and Table S-2 . 
For example , if you want the TAPE PLAYER to be heard on the telephone, 
then use the command: 

POKE 63488,3 

4.5 Automatic Telephone Dialing - 1PB0 - 1PB7 

The telephone can be automatically dialed by software commands to 
the eight PIA output signals 1PB0 through 1PB7 . Both tone and pulse 
dialing share these data lines . The type of dialing (pulse or tone) 
must be selected before sending the dialing data to the UTI . This 
selection of dialing method is described in Section 4.4, Output Device 
Control, and in Table T- 2A and Table S-2 . If the computer is attached 
to a touch-tone telephone line, then tone dialing can always be used. 
If the telephone line does not have tone decoding capabilities, then 
pulse dialing must be used. The last data sent to the automatic dialer 
MUST be in the "OFF" state, i.e . , POKE 63494,255 . (See Table T-1 and 
Table S- 6.) 

4.6 Tape Player Control - PB2 

The UTI can turn a Cassette Tape Player ' s motor on and off by 
using a relay on the UTI board which is contolled by PB2. The tape 
player ' s " REMOTE" jack must be connected to the Tape Player Control 
jack , J4 on the back of the compute r, via a patch cord. (See Table T-3 
and Table S - 3 . ) 
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4.7 Tape Recorder Control - PB3 

The UTI can turn a Cassette Tape Recorder ' s motor on and off by 
using a fel~y on toe UTI board which is controlled by PB3 . The ~ape 
reco~der s REMOTE jack must be connected to the Tape Recorders 
Control jack , Jl on the back of the computer , via a patch cord . (See 
Table T- 3.) 

4.8 FAILSAFE Control/Monitor 

The status of the FAILSAFE feature can be read by the computer on 
PA6, FAILSAFE STATUS (at decimal address 63488) . If the FAILSAFE 
STATUS bit is low (0) , then the FAILSAFE feature has timed out and the 
telephone is hung up. If the FAILSAFE STATUS signal is high (1) , then 
no time out on the FAILSAFE feature has occurred and the telephone 
lines may still be connected to the UTI . This signal allows the 
software to determine if the FAILSAFE feature has disconnected the 
telephone line from the UTI . 

You may override the FAILSAFE feature by making a hardware 
modification to the 567 (UTI) board. To do this , you must cut the land 
connecting USC Pin 4 (74LS04) to U3C Pin (74LS20) . Then add a jumper 
connecting the pullup (4 . 7K ohm resistor) to U3C Pin 5 (see Figure 
4-2). This modification eliminates the FAILSAFE feature which times 
out and hangs up the telephone in the event of a computer failure or 
when the "BREAK" or "RESET " buttons are depressed . This modification 
has been documented so that if the advanced user of the UTI wishes to 
do special programming , he may do so without constantly strobing the 
FAILSAFE STROBE . However , we suggest that the user who makes this 
modif i cation disabling the FAILSAFE feature do so with full knowledge 
of the safety feature which he is disabling . This will allow easier 
user programming of the UTI, however , the demonstration software 
provided uses this FAILSAFE feature and , if the FAILSAFE feature is 
disabled by the user , then the demonstration software may not operate 
properly . 

4.9 Ring Sense 

The UTI can determine if the telephone is ringing by the state of 
PA7 . If PA7 i s low (0), then the telephone is ringing . If PA7 is high 
(1), then the telephone is not ringing . (See Table 2-B and Table S-4 . ) 

4 . 10 DTMF (Touch-Tone) Decode - 1PA0 , lPAl, 1PA2, 1PA3 

The UTI can determine the button dep r essed on a touch-tone 
telephone located on either end of the telephone line by using 
1PA0- 1PA3 PIA input signals. The state of input signal lCAl determines 
whether a new tone has been decoded. (See Table T-4A and Table S-5 . ) 
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4 . 11 Dial Tone and Busy Detection 

A dial tone and a busy signal can be detected using the input 
signal Telephone Line Threshold (PB7) . This input signal will be a 
zero (low) if any sound is present on the telephone line . Since a dial 
tone is a constant signal on the telephone line , it will be 
represented by a constant zero on PB7 . Since the busy signal is 
alternating on and off tones on the telephone line, it will be 
represented by alternating ones and zeros on the telephone line 
threshold signal (PB7) . More information is given about this signal in 
Table T-3 and Table S-3. 

The advanced user who wishes to experiment with other methods of 
dial tone detection and busy detection may wish to use the telephone 
line hard limited input signal (PB6). This signal is a real time logic 
representation of the signal present on the telephone line. 

4 . 12 Modem 

A. Originate Mode Control 

To switch the modem to Original Mode, the PIA output signal 1PA6 
must be set to zero . This makes the SH signal on the modem LOW. The RI 
(1PA7) signal must be HIGH when in Originate Mode. (See Table T-48 and 
Table S-1.) 

B. Answer Mode Control (RI) 1PA7 

To switch the modem to Original Mode, set the PIA output signal 
1PA7 to zero. This makes the RI signal on the Modem LOW. The SH (1PA6) 
signal must be HIGH when in "Answer" Mode. (See Table T-48 and Table 
S-1.) 

C. Mode Sense - 1PA4 

The modem located on the UTI can function in the Originate or 
Answer Mode. The modem ' s mode is determined by the CPU ' s control of 
the ST (lPAS), SH (1PA6), and RI (1PA7) output signals . The mode is 
sensed by reading the 1PA4 PIA input signal. (See Table S-1 and Table 
T-4B.) 

D. Self-Test (ST) lPAS 

The modem on the UTI board can be run in the self-test mode . The 
PIA's output controls the self-test of the modem. (See Table T- 48 and 
Table S-1.) 

E. Input Ready Monitor 

The modem on the UTI board provides a signal which tells the 
computer when a character has been input to the modem and is ready for 
the computer to read it . This signal is called "Receive Data Register 
Full " (RDRF) . It is located in Bit 0 at address 63497. If this bit is 
HIGH (1) , then the modern has received new data and this data should be 
read immediately . The reading of this data by the computer will reset 
the RDRF flag to zero (0) . 
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If the RDRF flag is a zero, then the modem has not received any 
new data . 

F . Output Ready Monitor 

The modem on the UTI board provides a signal which tells the 
software if it is ready to accept a new output byte. This signal is 
called "Transmit Data Register Empty " (TORE) flag. It is located in 
Bit lat location 63496 . If this bit is a one (TRUE), then the modem 
is now ready to accept another output character . 

If the TDRE flag is a zero (FALSE), then the modern is not ready 
to accept another output character. The program should continue 
reading this flag until it is (TRUE) before outputting another 
character to the modem . 

4 . 13 VOTRAX Conrol 

If the UTI contains t ·he VOTRAX option or if you have a CA-14 
board which is properly connected to the UTI board (see Section 2 . 2 
for proper connection) , the VOTRAX output may be sent to the telephone 
l i ne by using the output device control signals PA0, PAl and PA2, 
which are described in Section 4 . 4. By selecting the VOTRAX output to 
the telephone line, the VOTRAX will be heard on both the telephone and 
on the external speaker. The VOTRAX on the UT! board is controlled 
identically to that of a separate VOTRAX on a CA-14 board . Any VOTRAX 
on the UTI board and the output of the VOTRAX will be heard on the 
speaker if it is connected properly to the UTI board . 
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SECTION 5 

SOFTWARE 

S. 1 Introduction 

The UTI comes with one disk of demo software runn ing under 0S- 65D . 
Included are such programs as : 

"'Home monitor demo allows a touch tone equipped caller to interrogate 
the AC-l 7P home security system status and to send commands to AC
l 2P by A. C . remote control. 

"Automatic dlal modem program 
function as a timeshare terminal 

allows UTI equipped computer to 
with hands off modem operation. 

"Remote computer interrogation : demo software for two UTI equipped 
computers . One machine automatically Interrogates the other. useful 
as the basis of remote monitoring and process control systems. 

The descriptions for this disk and Its programs are In the following 
section. 

5 . 2 OS-650 V3 . 2 Phone Demo 

The first piece of software is called "PHONE DEMO". which is based on 
OS-650 V3 . 2 HC system with the modifications shown in SP-1 . 

A failsafe time out routine is the first bit of code added . This 
code checks If the fallsafe has hung up the phone and. if so. recycles the 
software by running "PHONE" . To enable the section of code: a one must be 
placed In the time out flag C $E4 hex. or 228 dee . } by: 

POKE 228 . 1 

or disabled by : 

POKE 228 . 0 

T he other main addition to the system Is an auto strobe for the 
failsafe . This is used in modem operation . The code first checks for a 
clear-to-send ( CTS) from a modem . Then as long as the CTS remains on the 
phone line the failsafe Is continuously strobed . But. if CTS,,lost for any 
reason the software will recycle Itself by running "PHONE" . This enables 
any user of modem operations to use the modem continuously without having 
to strobe 
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the failsafe manual l y every 108 seconds . To enable this code; a 
one must be placed in the modem auto strobe flag ($E3 hex. or 
227 dee . ) by: 

POKE 227 ,1 

or disabled by : POKE 227,.el 

Some of the DOS commands were removed, as well as 'EM' and 
' ASM' , which were removed in the original Home Control system . 
The other commands which were removed were; ' IO ', ' IN' , and ' EX ' 
( Examin) . The commands were removed to create room for these 
system modifications. Use any OS- 65D V3 . 2 disk if the 'IN ' or 
' EX ' commands are desired by booting up on the regu lar 65D and 
switching diskettes. Using the ' IO ' command can be accomplished 
by POKEing 8993 dee. with the input devices and 8994 dee. with 
the output devices . 

Example: If you wish serial input from a terminal and serial 
output to the terminal and to a parallel printer 
you would: 

POKE 8993 , 1 and POKE 8994, 9 

:':Note: HC programs cannot be loaded into regular OS - 65D . 

There is also a VOTRAX and AC driver, a 'DUMB ' terminal 
program and one disk buffer in front of the programs 'PHONE ' , 
' PHONE* ' , ' WETINT ', 'WETANS' , and 1 MODSEF '. 

The printers supported by this system are : 

1) Parallel printers on Serial systems 
2) Serial printers on Polled systems 

During all operations the disk should be left in the disk 
dri ves since the disk is accessed in different ways by many of 
the programs. 

The disk contains seven main selections . Your selections are: 

1 CALL ANY NUMB[R 
2 MONITOR PHONE CALLS 
3 CALL ANY MODEM 
4 MONITOR FOR MODEM CALLS 
5 INTERROGATE WEATHER STATION 
6 WEATHER STATION 
7 MODEM SELF TEST 

There are explanations for each of these selections in the fo l lowing 
sections. 
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The first selection is 'CALL ANY NUMBER'. This will dial 
any number entered . Enter the number as prompted using numbers, 
letters, blanks, parentheseis, or dashes in typing out the phone 
number. The number will not be dialed if any other character is 
entered. The program dials the number and determines if there 
is a voice, a busy signal, or voice after rings. The program 
then lets you hang up the phone when desired. 

NOTES: 1) If you do not physically pick up the phone 
before 1~8 seconds, the failsafe will time
out and hang up the phone automatically . 

2) All programs check for a dial tone first, 
therefore, if a dial tone is not detected, you 
will again be asked for a phone number. 

3) All programs use touch tone dialing, which can 
be changed by changing all GO SUB 1500 to GO 
SUB 160 0 . 

The second selection is 'MONITOR FOR PHONE CALLS'. This 
program requires a tape recorder to be hooked into the system 
(see hardware hook up instructions). First you have a choice 
of resetting the time. This is not necessary i f time has pre
viously been set to the correct time . Now , enter the password 
(1~ letters or less) which will give you access to your computer 
by phone using touch tone codes. The steps for calling this mon
itor are as follows: 

STEP NO. 

1 

2 

3 

DESCRIPTION 

Dial the computer on the telephone. 
(The computer will answer the phone with voice 
from VOTRAX . It will ask you to leave a mes
sage after the tone.) 

A. Leave any message. 
(The computer will record the message and after 
70 seconds, thank you, hang up and go back to 
step 1.) 

- OR-

B. Dial the PASSWORD you defined for this monitor. 
(The computer will give the time of day and allow 
you to control and monitor the home.) (If you 
dial the wrong PASSWORD then dial* or#, and 
re-dial it .) 

A. Enter a 11 1 11 for lamp and appliance control, 
then : 
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1 . Enter the two- digit lamp/appliance 
DEVICE NUMBER. 
( Enter ":';" to return you to step 3 . ) 

2 . Enter the one- digit OPERATION code: 

1 = ON 
4 = OFF 

2 = BRIGHT 
5 = DIM 

3 = ALL LIGHTS ON 
6 ~ ALL DEVICES OFF 

(If operation 2 or 5 is selected, the 
computer will go t o step 3 A3.) 

3. Enter a two- digit LEVEL code between 01 
and 1 5 . 
(Lamp will brighten or dim and the com
puter will go back to step 3 Al . ) 

- OR-

8. Enter a " 2 " for a security interrogation . 
(Computer will give a report on the status 
of your home security system and return to 
step 3 . ) 

-OR-

C. Enter a "3" for end of call. 
(Computer will thank you , hang up, and go back 
to step 1.) 

The next selection is ' CALL ANY MODEM' . The first question 
is about enabling start and stop print commands sent to the intel
ligent computer during printer operations done locally by the 
terminal program . Next we check to see if our start print and 
stop print codes agree with that of the modem being called (CTRL- S 
is a common stop print code and CTRL- Q or CTRL- W are common start 
print codes) . If you wish to change the start and stop print codes 
type ' YES' and then the control characters used for each of the 
commands . The phone number must then be entered in the same man
ner as in the first selection . After receiving a CTS from the 
intelligent computer, your terminal program will be enabled 
(see SP- 2) . These are your control commands when operating in 
the 'DUMB' terminal program; 

CTRL- B 

CTRL- D 

CTRL- E 

CTRL- Y 

CTRL- Z 

To hang u~ phone (i.e . , GOOD- BYE) 

To enable/disable a duplex condition 

To enable/disable an auto echo condition 

To turn on/off a serial printer if you have a Polled 
system 

To turn on/off a parallel printer if you have a 
Serial system 
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The program uses your specified prints start and print stop codes 
when output to a printer is selected . Therefore, sometimes the 
intelligent computer will miss a start print command and the out 
p ut from the intell i gent terminal will hang . Simply depress your 
start code and the output from the intel ligent terminal will again 
start . This program can be used to call the weather station 
(selection number 6) . 

*NOTE : Weather station uses CTRL- S and CTRL- Q for stop print 
and start print codes . 

Select i on n umber four is ' MONITOR FOR MODEM CALLS ' . This 
program will monitor for 'DUMB ' terminal calls by answering the 
phone upon ringing and looking for a CTS . If CTS is not detected 
or if CTS is lost at anytime, the program will hang up and wait 
for another call . After answering , the program all ows the cal ler 
to enter OS- 65D V3.2 HC system itself and essentially use the com
puter by modem over the phone. 

The fifth selection is ' I NTERROGATE WEATHER STATION ' . This 
progra m will first interrogate the user . First, which weather op
erations the user wishes to interrogate . Then , the program asks 
if output to a printer i s desired. Now, the program will ask f o r 
the time in minutes between calls, enter any fraction or whole num
ber of minutes. This will be the amount of time after hanging up 
until the program wil l call the weather station again . Next, 
you are asked how many times you wish to call the weather station 
and sample these readings. Enter the phone number and let the 
program go . As long as the phone line to the weather stat i on is 
free and you haven ' t recalled too soon (less than .01 minutes 
between calls) the program will give you the time for each sample 
along with each sampling as many times as specified . 

Selection number six is a simulated weather station . It 
will auto answe r any call and send simulat ed weather statistics 
over the phone to any modem or ' DUMB ' terminal . The weather 
st ation wi ll hang up the phone after sign- off or any break in CTS 
from the calling modem . 

NOTE: Thi s program is used by the auto interrogate program 
(selection #5) and can be used by selection #3 . System 
uses CTRL- S and CTRL- Q for stop print and start print 
codes . 

The last selection is ' MODEM SELF TEST ' . This program checks 
the modem for character input and output through the modem . I t 
does a test with five hundred characters and does not pick up the 
phone in the program. This program should be run anytime you be
l i eve the modern seems to be creating problems during mon itor or 
' DUMB ' terminal operations. 
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These are the descriptions of the programs on this disk. After boot-
up you are asked for the t im e . Enter the time. and if you wish the system 
unlocked . enter "PASS" in response to "A. M . or P . M>?" then e nter A. M . or 
P. M. When the menu appears on the screen . just depress <RETURN> . You will 
now be in the system and able to do any modification you desire . The 
following are listings of the overlays to DOS CSP-1) . the "DUMB" terminal 
program ( SP-2> and "PHONE" ( SP-3) . "PHONE" is used to recycle alt monitors 
and conta ins many subroutines used by other programs on the disk which may 
be helpful In your programming efforts . 
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10 2E54 
20 2ES4 01 
30 
40 
50 
60 
70 
80 
90 

100 
1.10 
1.20 
130 
140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
~00 
510 
520 
!530 

2ES8 
2E58 01. 

325C 
32:SC 4C:5:528 

2855 

22C5• 
00C7• 
07E0• 
00E3• 
00E4z 

2B55 
2857 
2858 
285A 
2850 
285F 

2861. 
2863 
2964 
2866 
2869 
286A 
2868 
286C 
2860 
286F 
2B72 
2874 
2877 
2879 
287C 

2B7F 
2881. 
2884 
2B86 
2989 
2B88 
2880 
2B8F 
2B91 
2893 
2895 
2897 

A5E4 
4A 
9007' 
AO00F8 
2940 
F01E 

ASE3 
4A 
901.6 
AD08F8 
4A 
4A 
4A 
4A 
B01.8 
A002F8 
0920 
8O02F8 
290F 
8O02F8 
4CC522 

A907 
8000F8 
A90E 
8002FB 
A900 
85E3 
8~E4 
A928 
85C8 
A99A 
85C7 
4CE007 

540 2B9A 3A 
540 2898 89 
540 289C 22 
540 289D S0 
540 2B9E 48 

MODCHI< 

ANRTS 
J 

GOOOBV 

Software Program l (SP- 1) 

•=S2E54 
. BVTE 1 

*:s$2E58 
. BYTE j_ 

*•'S32:5C 
JMP $28:5:5 

CEVENT•$c?2C5 
TXTPTR=$00C7 
GONE=S07E0 
MOOEMF•S00E3 
TIOUTF=$00E4 

LOA TIOUTF 
LSR A 
BCC MOOCHK 
LOA SF800 
ANO •64 
BEQ GOODBY 

LDA MOOEMF 
LSR A 
BCC ANRTS 
LOA $F808 
LSR A 
LSR A 
LSR A 
LSR A 
BCS GOODBY 
LOA SF802 
ORA 4t32 
STA $F802 
ANO *223 
STA $F802 
JMP CEVENT 

LDA 4t7 

DISABLE ; IN ~ COMMAND 

DISABLE ' IO' COMMAND 

SET UP JUMP TO PATCH FROM HC CODE 

GET FAILSAFE TIME OUT FLAG 
SHOULD WE LOOK AT THIS CODE 
NO, SEE IF WE ARE STROBING THE FAILSAFE 
GET BYTE 
BIT #6 LOW? 
YES, THEN HANG UP PHONE & RETURN 

NO, CHECK AUTO STROBE 
ARE WE IN AUTO STROBE? 
NO, RETURN TO ORIGINAL CODE 
YES, GET BYTE NEEDED 

SEE 
IF 

CTS 
FOUND IN BIT 13 
NO, HANG UP AND RETURN 
VES, GET BYTE NEEDED 
ANO STROBE THE FAILSAFE 

ALL DONE HERE RETURN TO ORIGINAL CODE 

STA $F800 TURN OFF OUTPUT TO PHONE 
LOA 114 
STA fF802 HANG UP PHONE 
LDA 10 
STA MOOEMF TURN AUTO STROBE OFF 
STA TIOUTF TURN OFF FAILSAFE TIME OUT CHECK 
LDA •PHONE/ 256 
STA TXTPTR+1 
LDA #PHONE 
STA TXTPTR 
JMP GONE SET UP AND RUN PROGRAM ; PHONE ; 

PHONE . BYTE $3A, $89, " "PHONE" ;, $0 
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540 289F 4F 
540 2BA0 4E 
540 28A1 45 
540 2BA2 22 
540 2BA3 00 
S50 ; 

560 2BA4 00 . BYTE 0, 0, 0 PROGRAM SELECT, DEFAULT OEYICE,FREE 
560 28fi5 00 
560 2BA6 00 
570 J 
580 2E44 ••'$2£44 
590 2£44 01. . BYTE 1 DISABLE "EM " COMMAND 
600 J 

610 2E48 ••S2E48 
620 2E48 01. . BYTE 1. DISABLE ' EX ' COMMAND <EXAMIN) 
630 
640 282F ••$282F 
650 
660 282F 48 OUTS50 PHA SHORT OUTPUT SUB FOR 
670 2830 A000FC LOA SFC00 SERIAL TERMINAL WHEN IN 
680 2833 4A LSR A USE BY THE MODEM 
690 2834 4A LSR A THROUGH 
700 2835 90F9 BCC OUT550+1. MODIFICATIONS 
?10 2B37 68 PLA TO DEVICE #i 
7'20 2838 8001.FC STA SFC01 
7'30 2838 60 RTS 
740 
750 ; BYTES FOR 10 LETTER PASSWORD IN MONITOR PHONE PROGRAM 
7'60 
770 283C 08 . BYTE 0, 0, 0 , 0, 0 , 0 , 0, 0, 0 , 0 
770 2830 00 
770 2B3E 00 
770 2B3F 00 
770 2840 00 
770 284i 00 
770 2842 00 
770 2843 00 
770 2844 00 
770 2845 00 
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10 
20 
30 
40 
50 
60 
70 
80 
90 

4000 

2599= 
2AC5:::11 
3180• 
2644• 
267A• 
2343• 
2322• 
80E5• 
24CD• 

4000 AD2223 
4003 204E'41 

4006 ADC62A 
4009 C902 
4008 F0:14 

400D A940 
400F 8058'40 
4012 A9E3 
4014 805740 
4017 A924 
4019 806840 
401.C R9CD 
401E 80674-0 

) 

Software Program 2 (SP- 2) 

>t< =S4000 

CRTOUT•$2'5~9 
DEFAUL=$2AC5 
KBDIN•$31.80 
K8SWAP•$2644 
MRKT=$267A 
OUTCH=-$2343 
OUTFLG•:$2322 
SFLAG•:$00E-S 
TTYOUTat24CO 

LOA OUTFLG 
JSR PRINTR 

LDA DEFAUL+1 
CMP *2 
BEQ START 

LOA tKBSERL/256 

GET SELECTED DEVICE 
SET UP OUTPUT FOR DEVICES SELECTED 

GET DEFAULT DEVICE 
IS IT VIDEO ? 
YES, CODE IS OKAY START EXECUTION 

STA KEY•2 SET UP I / 0 FOR A SERIAL TERMINAL 
LDA *KBSERL 
STA KEY+1. 
LOA #TTYOUT/ 256 
STA KBD1+2 
LOA #TTVOUT 
STA KB01+1. 

1.00 
110 
1.20 
130 
140 
1.50 
160 
170 
i80 
1.90 
200 
21.0 
220 
230 
240 
250 
260 
270 
280 
290 
300 
31.8 
328 
330 
340 
350 
360 
370 
380 
390 
400 
41.0 
420 
430 
440 
450 
450 
460 
460 
470 
480 
490 
500 
510 

4021. 284~26 START JSR KBSWAP DO A SWAP IN CASE KBD POLLED 

00 WE HEAR CTS? 
; 

4024 A008F8 P1. 
4027 2908 

LOA tF808 
AND .$08 

"120 

4029 0077 

4028 A002F8 
402E 0920 
4030 8D02F8 
4033 29DF 
4035 8002F8 

4038 AD08F8 
4038 4A 
403C 9015 
403E A009F8 
4041. EA 
4042 EA 
4043 EA 
4044 EA 
4045 ACE248 
4048 F003 
404A 207040 
4040 20114:t 
4050 204323 

~30 4053 20EF40 
540 4056 208031. 
550 4059 F0C9 
560 4058 207D40 

BNE GOOOBY+2 
; 

STROBE LOA SF802 
ORA *32 
STA $F802 
ANO •22,3 
STA SF802 

MOREAD LDA SF808 
LSR A 
BCC KEYBRD 

MOOMIN LDA SF809 
. BYTE SEA, SEA 

. BYTE SEA, SER 

LDY AUTOEC 
BEQ OUTCHR 
JSR MOWRIT 

OUTCHR JSR CHECK 
JSR OUTCH 

> 
KEYBRD JSR CHECKS 
KEY JSR KBDIN 

BEQ Pi 
JSR KEVCHK 

CHK BIT #3 
NO> HANG UP AND RETURN TO BASIC 

YES, ALL IS WELL 
STROBE THE FAILSAFE 
SO WE DON / THANG UP 
THE PHONE. 

READ THE MODEM? 
IS THERE A BYTE READY ? 
NO, CHK KEYBOARD FOR INPUT 
YES, GET THE BYTE 

CMP f ' B-$40 ( MODIFIED ) 

SEQ GOODBY+2 <MODIFIED ) 

CHK AUTO ECHO ? 
NO, OUTPUT CHR 
YES, ECHO IT TO THE MODEM 
CHK IF STOP PRINT NEEDED OVER 
OUTPUT CHR 

MODEM 

CHK IF START PRINT NEEDED OVER MODEM 
CO GET ANY KEYS DEPRESSED 
NO KEYS START LOOP OYER 
CHK FOR ANY SPECIAL KEY DEPRESSIONS 
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=570 
580 
590 
600 
610 
620 
630 
640 
650 
660 
670 
680 
690 
700 
710 
720 
730 
740 
750 
760 
770 
780 
790 
800 
810 
820 
830 
840 
850 
860 
870 
880 
890 
900 
910 
920 
930 
940 
950 
960 
970 
980 
990 

1000 
1010 
1020 
1030 
1040 
1.0~0 
1.060 
1070 
1080 
1090 
1100 
1110 

40:SE F0C4 BEQ Pi. 
4060 ACE140 KBD 
4063 F005 

LOY DUPLEX 
SEQ KB02 
PHA 4065 48 

4066 209925 KBD1 
4069 68 

JSR CRTOUT 
PLA 

406A 207040 KB02 
4060 4C2440 

.1SR MOWRIT 
JMP Pi 

4070 48 
4071. A008F8 
4074 4A 
4075 4A 
4076 90F9 
4078 68 
4079 8009F8 
407C 60 

4070 C902 
407F F01F 
4081. C904 
4883 F051 
4085 C905 
4087 F042 
4089 C91.9 
4088 F02F 
4080 C91.A 
408F 00EB 

4091 A02223 
4094 ~02 
4096 F0E4 
4098 4908 
409A 204E41. 
4090 A900 
409F 60 

40A0 68 
40A1 68 
40A2 AOC62A 
40A5 802223 
40A8 A00A41. 
40A8 207040 
40AE A90E 
4080 8002F8 
4083 A907 
4085 8D00F8 
4088 204426 
4088 60 

MOWRIT PHA 
LOA 
LSR 
LSR 
sec 
PLA 
STA 

ANRTS RTS 

$F808 
A 
A 
MOWRJ:T+i 

SF809 

KEYCHK CMP •;B-$40 
BEQ GOODBY 
CMP •;D- $40 
SEQ FLPOUP 
CMP t;E-$40 
SEQ FLPECO 
CMP #;V-$40 
BEQ SERIAL 
CMP #"'Z-$40 
BNE ANRTS 

PARALL LOA 
CMP 
BEQ 
EOR 
JSR 
LOA 
RTS 

OUTFLG 
•2 
ANRTS 
•e 
PRINTR 
#0 

COODBY PLA 
PLA 

; 

LOA OEFAUL+i 
STA OUTFLG 
LDA CTRLQ+1 
JSR MOWRIT 
LOA #j.4 
STA $F802 
LDA #7 
STA SF800 
JSR KBSMAP 
RTS 

40BC AOc223 SERIAL 
40BF C901 

LOA OUTFLG 
CMP 11 

40C1 F089 
40G3 4901 
40C~ 204E41. 

SEQ ANRTS 
EOR 11. 

.20 
:l.l.30 
1140 
11.50 
i:160 

40C8 A900 
JSR PRINTR 
LDA •0 

40CA 60 RTS 

40C8 ADE240 FLPECO LOA AUTOEC 
40CE 4901. EOR 11. 

¥ES> THERE WAS ONE EXECUTED 
DUPLEX FLAG SET 
NO , WRITE CHR TO MODEM 
VES 
OUTPUT CHR AT LOCAL TERMINAL FIRST 
RESTORE A 
WRITE KEY DEPRESSION TO MODEM 
START LOOP OVER 

SAVE A 
WAIT FOR READY TO SEND 

READY? 
NO, CHK FIGAIN 
YES, RESTORE A 
SEND BYTE 
ALL DONE 

CTRL-B? <HANG UP PHONE) 
YES, HANG UP ANO RETURN 
CTRL-0? <DUPLEX ENABLED/DISABLED) 
YES, CHANGE FLAG 
CTRL-E '? <AUTO ECHO ENABLE/DISABLE) 
YES, CHANGE FLRC 
CTRL-Y? <SERIAL PRINTER E/0) 
YES, MAKE CHANGES 
CTRL-Z? <PARALLEL PRINTER E/D) 
NO, RETURN 

YES, SEE WHAT DEVICES WE HAVE 
VIDEO? 
YES> DON'T TURN ON PARALLEL PRINTER 
NO> CHANCE OUTPUT FLAG 
GO CHANGE CODE TO SUPPORT CONDITIONS 
CLEAR A 
ALL DONE 

RETURN TO THE RIGHT PLACE 

SET BACK TO DEVICES WE ENTERED WITH 

SEND START PRINT JUST IN CASE 

HANG UP THE PHONE 

TURN OFF OUTPUT TO PHONE 

RETURN POLLED KEYBOARD 
RETURN TO TO CALLER 

SEE WHAT DEVICES WE HAVE 
SERIAL? 
YES> DON~T TURN ON SERIAL PRINTER 
NO> CHANGE OUTPUT FLAG 
GO CHANGE CODE TO SUPPORT CONDITIONS 
CLEAR A 
ALL DONE 

CHANGE AUTO ECHO FLAG E/D 
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1170 4000 80E240 
1180 40D3 A908 
1190 40D5 60 
'.200 
1210 4006 AOE140 
1220 40D9 4901. 
1230 40D8 8DE1:40 
1240 400E A900 
1.250 40E0 60 
1260 
1270 40E1. 00 
1280 40E2 00 
1290 
1300 40E3 A000FC 
1310 40E6 4A 
1320 40E7 A900 
1330 40E9 9003 
1340 40EB AD01FC 
1350 40EE 60 
1360 
1.370 40EF A5ES 
1380 40F1 CD1841 
1390 40F4 D01A 
1400 40F6 AE?14:1. 
1410 40F9 F00E 
1420 40FB A000 
1430 40FD 897241. 
1440 4100 204323 
1,450 41.03 ca 

460 4104 CC71.41 
J..470 41.07 D0F4 
1480 4109 A91.1 
1490 4108 85E5 
1500 4100 207040 

· 1510 41.:10 60 
1520 
1530 4111 C90D 
1540 4113 F004 
1550 411.5 C90A 
1560 4117 D02E 
1570 4119 48 
1580 411A A913 
1590 41.1.C SSES 
1600 411E 207040 
1610 412:1. A200 
1620 4123 8E7141 
1.630 4126 AC7826 
1640 4129 AD08F8 
1650 41.2C 4A 
1660 41.2D 9008 
1670 412F AD0'3F8 
1.680 4132 EA 
1680 4133 EA 
1690 4134 EA 
1690 4135 EA 

.. 00 4136 907241 
. ?10 4139 ES 
1720 413A 1.8 
1730 4138 88 
1740 413C D0E8 

; 

STA AUTOEC 
LOA •0 
RTS 

FLPOUP LDA DUPLEX 
EOR #1. 

; 

STA DUPLEX 
LOA #0 
RTS 

DUPLEX . BYTE 0 
AUTOEC . BYTE 0 

KBSERL LOA $FC00 
LSR A 
LOA #0 
BCC KBSER1 
LOA $FC01 

KBSER:1. RTS 

CHECKS LOA SFLAG 
CMP CTRLS+c 
BNE OUT2 
LOX COUNT 
BEQ CTRLQ 
LOY #0 

LOOPER LOA BUFFER,Y 
JSR OUTCH 
INY 
CPY COUNT 
BNE LOOPER 

CTRLQ LDA #'Q-$40 
STA SFLAG 
JSR MOWRIT 

OUT2 RTS 

CHECK CMP #$00 
SEQ CTRLS 
CMP iS0A 
BNE OUT 

CTRLS PHA 
LOA 4t"S-S40 
STA SFLAG 
JSR MOWRIT 
LOX t0 
STX COUNT 

LOOPY LDY MRKT+1 
BEGIN LDA $F808 

LSR A 
BCC LOOP49 
LDA $f809 
. BVTE SEA, $EA 

. BYTE SEA, SEA 

STA BUFFER,X 
INX 

LOOP49 CLC 
DEV 
BNE BEGIN 

CHANGE DUPLEX FLAG E/ D 

DUPLEX FLAC 
AUTO ECHO FLAG 

SERIAL KEYBOARD INPUT ROUTINE 

LOAD STOP PRINT FLAG 
HAS A STOP PRINT BEEN SENT 
NO, RETURN 
YES, IS THERE ANY CHR IN BUFFER 
NO, SEND START PRINT CODE 
YES, GET CHR OUT OF BUFFER 

SHOW WHAT WE HAVE 

IS THAT ALL 
NO, GET NEXT ONE 
VES> SEND START PRINT COMMAND 
RESET FLAG 

ALL DONE 

IS CHR A CRT OR LF 
IF YES SEND STOP PRINT 
IF NO RETURN 

SAVE A 

SET FLAG 
SEND STOP PRINT CODE 

SET# IN BUFFER TO 0 
WAIT 4 CHR TIME FOR ANY CHR STILL COMING 

IS THERE A CHR WAITING 
NO, CONT. WAIT 
't'ES, SAVE CHR 

CMP t ~B-$40 <MODIFIED ) 

BEQ OUT3 <MODIFIED ) 

NEXT ? 

LOOP AGAIN 
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1750 413E EE714j, INC COUNT DONE " 
1760 4141 D0E3 BNE LOOPV NO, TRY AGAIN 
1770 4143 8E7141. STX COUNT SAVE* OF CHRS IN BUFFER 
\ 780 4146 68 PLA RESTORE A 
1790 4147 60 OUT . BYTE S60, $02 CMP 4t ' B-$40 < RTS, tt ' 8 - $40 ) 
1.790 4148 02 
1800 4149 D0C5 BNE OUT2 <MODIFIED ) 
1810 4148 4CA040 JHP GOODBY 
1820 ; 

1.830 41.4E 8D2223 PR:INTR STA OUTFLG SAYE DEVICES SELECTED 
1.840 4151. C909 CMP #9 IS EITHER PRINTER TURNED ON? 
1850 4153 F00D BEQ PRTENA YES, ENABLE PRINT START & STOP 
1860 4155 C903 CMP #3 
187'0 4157 F009 BEQ PRTENA YES, ENABLE PRINT START & STOP 
1880 4159 A960 PRTDIS LDA *$60 NO, DISABLE PRINT START & STOP 
1890 4158 8DEF40 STA CHECKS 
1900 415E 801:141 STA CHECK 
191.0 41.61. 60 RTS RETURN 
1920 4162 A9AS PRTENA LOA #$AS 
1930 4i64 80EF40 STA CHECKS 
1940 4167 A9C9 LDA #$C9 
1950 4169 801141 STA CHECK 
1960 416C 60 RTS ALL DONE 
1970 ; 

1980 41.60 68 OUT3 PLA SET TO RIGHT RETURN ( MOOIF:tED ) 
1990 4i6E 4CA040 JMP GOOOB.,.., HANG UP AND RETURN 
2000 ; 

2010 41. 71. 00 COUNT . BYTE 0 COUNTER BYTE 
2020 ; 
' 030 41.72• BUFFER•• BUFFER FOR INCOMING CHRS 
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Software Program 3 (SP-3) 

1 REM•~ VARIABLE/ PIA INITIALIZATION 
3 POKE56832, 1 : POKE227,0 : POKE9425,74 : POKE9426, 74 : POKE9427,144 
4 J X==0 : I=0 
S V1• 1:V2•300 : V3=128 : V4•13696 :V5=7: GL=9 : R=0 :X=0 : J c 0: E=0 : BU=0 
10 C=49/PEEK <9851 ): 0T=4 : DT=40:RT=500 
15 IFC(i. 2THENJC•0: IFC<. 7THENJC=14 : IFC<. 4THENJCc23 
20 FORI=0T09 : f8 <I>=63408+I : NEXT 
30 DIMTN$(15) : FORI=0T015 : READTN$ ( I ): NEXT 
40 FORI•0T09 : READOT (I) : NEXT 
50 POKE249, 1 : POKE548, 127: POKE549, 66 : POKE8985 , i25 : POKE8986,62 
51 POKE17149,32 : POKE17150, 30: POKE17151,50 
55 FORI=0T06STEP2 : POKEF8<1)+I,6 : NEXT 
60 FORI•0T06STEP2 : POKEF8(0 ) +I,255:NEXT 
65 FORI=0T06STEP2 : POKEF8 <1 >+I,0 :NEXT 
70 POKEF8( 0 ), 7 : POKEF8(2),47 : POKEF8(4 ), 224 : POKEF8 <6), 255 
75 FORI•0T06STEP2: POKEF8 <1 ) +I,6 : NEXT 
80 FORI•0T06STEP2 : POKEF8 ( 0 ) +I, 2S5 : NEXT 
85 POKEF8 ( 8),67 : W•10:COSU81000 : POKEF8 <8), 17: POKEF8 ( 2 ),14 
86 W=300 : GOSU81000 
90 DATAO, 1., 2, 3 . 4 , 5, 6, 7 , 8 , 9, 0, *• I, A, 8 , C 
91 DATA215, 238, 222,190,237,2Z1,189,235, 219, 187 
95 GOSUB1.200 
100 REM** SOURCE GOES HERE; LINES 1.00-999 
103 IFPEEK (111.72)•6THENZX=6: GOT0400 
104 IFPEEK<i1068)()0THENRUN"PHONE• " 
105 IFPEEK<9423)•8ANOPEEK <9424 >• 248THENGOSUB3500 
106 IFPEEK<11172 ><>0THENZX=PEEK<111.72):GOT0400 
1.07 FORI•1T030 : PRINT : NEXT 
110 PRINT" PHONE DEMO ROUTINES" 
120 PRINT : PRINT 
1.30 PRINT" 1> CALL ANY NUMBER" 
1.40 PRINT" 2 > MONITOR PHONE CALLS-
150 PRINT" 3 ) CALL ANY MODEMM 
160 PRINT" 4> MONITOR FOR MODEM CALLS " 
170 PRINT" 5> INTERROGATE WEATHER STATION " 
180 PRINT" 6 ) WEATHER STATION" 
1.90 PRINT" 7) MODEM SELF TEST" 
390 PRINT : PRINT: INPUT"SELECTION"; ZX 
400 IFZX•1THENGOSUB4000 : GOT0100 
410 IFZX=-2THENPOKE11172,2: RUN"PHONEM " 
420 IFZX•3THENCOSUB3000 : GOTOi00 
430 IFZX•4THENGOSUB3500 :GOT01.00 
440 IFZX=-5THENRUN"WET'INT" 
450 IFZX•6THENPOKE11172,6 : RUN"WETANS " 
460 IFZX=7THENRUN"MODSEF " 
900 GOT0100 
999 REM 
1000 REM•• WAIT W * 10 MS 
1010 WW•INT <W•7. 6/C):FORX1•1TOWW : NEXT : RETURN 
1100 REM** WAIT FOR RING 
1110 GOSU81200 : POKEF8 ( 8 ), 67 : W•4 : COSU81000 : POKEF8(8) , 17 
1120 W•350 : GOSUB1000 
1130 IF<PEEK <F8 ( 0 )) AND128 )=0THEN1130 
1140 RETURN 
1200 REM•* HANG UP PHONE 
1210 POKEF8 (2> ,14:IF <PEEK <F8(2 )> AND 14 ><)14THENW•100: GOSUB1000 : GOT01210 
1220 RETURN 
1300 REM~* ANSWER PHONE 
1310 GOSU81800:POKEF8(2),13:RETURN 
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-

1400 REM ** DECODE A TONE 
1410 REM NaNUMBER OF TONES; A$ (X2) =NUMBERS DIALED 
1420 COSUB1800 : FORX2=1 TON: TE=PEEK< FS( 4 )) 
1430 GOSU81850 : IFPEEK( F8(5 ))<128THEN1430 
1 440 A$ (X2 >•TN$ ( PEEK<F9 ( 4 )) AND15 ) 
1450 NEXT: RET URN 
1500 REM** TONE DIALER 
1S10 REM A$• NUMBER TO DIAL ERROR FREE 
i 5i5 POKEF8<0 ), 5 
1 520 FORX2•1TOLEN ( A$ ) : TE=OT ( VAL <MID$ ( A$,X2 , i ))) 
1530 W•OT: GOSUB1000 : POKEF8 ( 6 ), TE : GOSUB1000 : POKEF8(6), 255 
1540 NEXT: RETURN 
1600 REM•• PULSE DIALER 
1610 REM A$•NUMBER TO DIAL ERROR FREE 
1 620 POKEF8 ( 0 ), 6 : COSU81520 : W•LEN ( A$ ) •1.40 : GOSU81000 : RETURN 
1700 REM** BUSY/ RING DETECT 
1703 FORI•4T07 : J <I ) •0 : NEXT 
1 705 R•0 : COSUB2200 : COSU81800 
1710 FORX•V1TOV2 : FORI•ViTOJC: NEXT : E• <PEEK< F8( 2 ))ANOV3 ) : POKEV4+X, E: NE XT 
1 7 20 E•0 
1730 J•V2 : I•V1 : FORX•V1.TOV2 : JX=PEEK(V4+X): IFJX<) JTHEN1750 
1740 I•I+V1. 
1745 NEXT: GOT01770 
1.750 IFI<CLTHENI=V1 : J•JX: COT01745 
1755 E•E+V1: IFE<OTTHENI•V1 : JaJX : GOT01.745 
1760 IFE>VSTHEN1745 
1765 J <E >•I: I•V1 : J•JX: GOT01745 
1770 TE•J ( 4 ) +J ( 5 ): T1•J ( 6 ) +J <7 ): BU=0 
i77S IFTE) 5SANDTE<78THENIFT~)S5ANDT1<70THENBUuV1. 
i780 IFTE)27ANDTE<38THENIFT1)27ANDT1.<38THEN8U=-V1 
1 783 GOSUB1.850 
1785 IFJ( 6 ) •0ANOJ ( 7 ) •0THENR•1 : GOT01.710 
1.790 RETURN 
i800 REM** FAILSAFE STROBE 
i8i0 X•PEEK ( F8 ( 2 )) : POKEF8 ( 2 ), <X OR 32 ) : POKEF8<2 >, <X AND 223 ) 
1820 RETURN 
1 850 REM** CHECK FOR FAILSAFE DISCONNECT 
1860 IF <PEEK<F8<0))AND64 )<>0 THENRETURN 
1870 RUN 
1900 REM** TAPE RECORD ON 
1 910 TE•PEEK <F8 ( 2) ): POKEF8<2) , <TE AND 247 ) : RETURN 
1950 REM** TAPE RECORD OFF 
1960 TE•PEEK ( F8 <2 )) : POKEF8 <2> , <TE OR 8 ) : RETURN 
2 000 REM•• TAPE PLAY ON 
2005 POKEF8 <0 ), 3 
2010 TE• PEEK<F8 ( 2 )) : POKEF8 <2 ) , <TE AND 251 ) : RETURN 
2050 REM** TAPE PLAY OFF 
2055 POKEF8 <0 ),7 
2060 TE•PEEK ( F8 ( 2 )) : POKEF8 ( 2 ), <TE OR 4 ): RETURN 
2i00 REM** DIAL TONE DETECT 
2105 REM E• 0 DIAL TONE ; E•1 NO DIAL TONE 
2110 X9•0 : E•0 : GOSU81800 
2120 IF <PEEJ< ( F8 <2 )) AND128 ) z0THEN2150 
2130 X9•X9+C : IFX9<RTTHEN2120 
2140 E•i : RETURN 
21~0 X8•0: GOSU81800 
2160 X9•X9+C : IFX9)RTTHEN2140 
217 0 IF <PEEK <F8 <2 )) AND123 ))0THEN2130 
218 0 X8•X8+C : IFX8(DTTHEN2i60 
2190 RETURN 
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2200 REM** SCAN OFF GLITCHES 
2210 X9=0 
2220 8=0 
2230 X9•X9+C : IFX9:>660THEN2290 
2240 IF<PEEK <F8<2 ) )AND128)/0THEN2230 
2250 B=B+C 
2260 X9•~9+C : IFX9 :>660THEN2290 
2270 IF<PEEK<F8<2))AND128)•0THENB•B+C : GOT02260 
2280 IFB<GLTHEN2220 
2290 RETURN 
2300 REM•• ENABLE VOTRAX TO PHONE 
2310 POKEF8(0) , 1 : RETURN 
2400 REM** ENABLE AUX. DEVICE TO PHONE 
24i0 POKEF8<0) ; 2 : RETURN 
2500 REM•* ENABLE MODEM OUTPUT 
2510 POKEF8<0>,4:RETURN 
2600 REM** DISABLE OUTPUT TO PHONE 
2610 POKEF8(0),7 : RETURN 
3000 REM.-. MODEM CALLER 
3001 COSUB6000 
3002 POKEF8(4) ; 224 : PRINT 
3003 IFL$<'.:>""THENPRINT"TVPE * OR # TO DIAL "L$" AGAIN. " 
3004 PRINT 
3005 POKEF8(8),67 : W=10 : COSUB1000:POKEF8<8),3 : W=300 : COSU81000 
30~0 COSU81200:COSUB5000:COSUB1300 : COSUB2i00 
3020 IFEc1THENGOSU8i200: W•200 : GOSUB1000 : GOT03010 
3030 GOSU81500:POKEF8(8 ), 17:POKEF8(4) ,160 : POKEF8(0 ), 4 
3040 IF<PEEK<F8~8) ) AND 8)•0THEN3060 
3050 GOSU81850: GOT03040 
3060 POKEF8<4),224 : POKE9689,96 : DISK ! "GO 4000~ 
3065 POKE1672i,201 : POKE9689, 169 
3070 X•PEEK<10950) : POKE8993, X: POKE8994,X : RETURN 
3500 REM** MODEM AUTO ANSWER 
3S03 COSU83700 : POKEF8<4>,224 
3505 POKEF8(8),67 : W•10 : GOSUB1000: POKEF8 ( 8) , 3:W•300: COSU81000 
3507 POKEF8 ( 8) , 17 : W=400 : GOSUB1000 
3508 FORI•1T020 : PRINT : NEXT : PRINT"WAITING FOR PHONE TO RING." 
3509 FORI•1T010 : PRINT : NEXT 
3510 GOSUB1100; GOSUB1300 : POKEF8<0>,4 
3520 IF<PEEK<F8<8)) AND 8 ) a0 THEN3540 
3530 COSUB1850: GOT03520 
3540 PRINT" ** COMPUTER NOW IN USE BY MODEM** " 
3545 FORI•1T015: PRINT : NEXT 
3546 POKE9425,4i:POKE9426,10: POKE9427, 240 
3S50 POKE9423,8 : POKE9424, 248 
3555 POKE9431,9:POKE9432, 248 
3560 POKE9435,8: POKE9436,248 
3565 POKE9466,8: POKE9467, 248 
3570 POKE9472,9:POKE9473,248 
3575 POKE8993, 1 : POKE8994,1 
3~76 POKE10950,1 : POKE2~7, 1 
3577 POKE8991,46 : POKE8992,43 
3578 IFOF•1THENPOKE8979, 46 : POKE8980,43 
3~80 W•100 : GOSUB~000 : FORI=1T030: PRINT : NEXT 
3590 PRINT"You •r• now runn~ng OS-650 V3. 2 HC . " 
3600 PRINT"Th• c:ompute,r .is now under your contro.l. " 
3610 PRINT"Typ.ing 1 PRINT#2~ 1

, fol.lowed by ~ny string wi.l.l " 
3615 PRINT"•cho th• s~r.ing to the .int•l.lig•nt term.ina.l." 
3620 FORI•1T010 : PRINT : NEXT 
3630 END 

-4 2-



3700 DF..PEEK<1~i73 ): POKE10950,0F : POKE8993,DF : POKE8994,DF 
3705 POKE942S,74 : POKE9426,74 : POKt9427, 144 
3710 POKE9423,0 : POKE9424,252 
3720 POKE9431,1: POKE9432,252 
3730 POKE9435, 0 : POKE9436, 252 
3740 POKE9466,0 : POKE9467,252 
3750 POKE9472,i:POKE9473,252 
3755 POKE8979,152 : POKE8980,37 
3760 POKE8991, i88 : POKE8992,36 : RETURN 
4000 REM•• CALL ANYONE 
4010 REM RECORD FULL CALL 
4030 REM HANG UP IF BUSY 
4045 PRJ:NT 
4050 IFLS()M"THENPRINTWTYPE •OR# TO DIAL ML$" AGAIN. " 
4060 PRINT 
4100 GOSU81200 : GOSUB5000 : GOSUB1300:GOSU82100 
4110 IFEc1THENGOSUB1200 : W•200 : GOSUBi000:GOT04100 
4120 GOSU81500 : GOSUB1900 : GOSUB1700 
4125 PRINT 
4130 IFBU•0ANDR•1THENPRINT"YOICE/RINGSw 
4140 IFBU=0ANOR•0THENPRINT"YOICE" 
4150 IFBU•iTHENPRINTuBUSY" 
4160 PRINT 
41.70 PRINT"DEPRESS CRETURti:> TO HANG UP THE PHONE .. 
4175 GOSUB51.00 
4180 GOSU81200 : RETURN 
5000 REM•• GET NUMBER TO BE DIALED <ERR. FREE> IN A$ 
5005 E•0 : INPUT 11 PHONE NUMBER" ; A$ : IFA$2"*"0RA$="t"THEN:5080 
5010 L$= 11 " : 8$•"ABCDEFCHIJKLMNOPRSTUVWXY":FORI=iTOLEN<As ) 
5020 TE$=MIDS<AS,I,1) : IFTE$>• .. 0"ANDTES<•"9"THENL$•Ls+TES: GOT05070 
5025 IFTES•"-"ORTES•"<"ORTE$•")"ORTES• 11 "THEN5070 
5030 IFTE$<"A"ORTE$>"Y·ORTES•"Q"THENE•1 : GOT05070 
5040 Z•i: FORJ•1T022STEP3:ZcZ+1: FORK•0T02 
~050 IFTES•MI0$(8$1J+K,i)THENLS•L$+RICHT$(STRS(2 >, 1 > 
5060 NEXTK; J 
5070 NEXTI : IFE=1THENS005 
S080 A$cL$ : IFAS•""THEN5005 
5090 RETURN 
5i00 REM** WAIT FOR A <RETURN> DEPRESSION 
5110 POKE2888, 0 : POKE8722,0 
5120 INPUTQX$ 
51.30 POKE2888,27 : POKE8722,27 : RETURN 
6000 FORI•iT030 : PRINT : NEXT 
6001 PRINT 11 DO YOU WISH STOP PRINT ANO START PRINT CODES SENT AFTER" 
6002 INPUT"EACH LINE DURING PRINTER OPERATIONS" ;TE$ 
6003 IFLEFTS(TES,1)•"NwTHENPOKEi6623, 96 : POKE~6657,96 : POKEi6?21,96 :RETURN 
6004 PRINT : PRINT 
600~ PRINT"THE STOP PRINT ANO START PRINT CODES ARE NOW:" 
601.0 PRINT : PRINT" CTRL-"CHRS<PEEKC16667)+64 )" FOR THE STOP PRINT CODE 
6020 PRINT : PRINT~ CTRL-"CHR$ ( PEEK<16650 ) +64 ) " FOR THE START PRINT CODI 
6030 PRINT: PRINT"DO THESE CODES AGREE WITH THE CODES USED BY" 
6040 INPUT"THE MODEM YOU ARE CALLING" ; TES : PRINT 
6050 IFLEFT$ ( TES, ~)•"Y " THEN RETURN 
6055 GOSUB6080 : GOSUB6060 : RETURN 
6060 INPUT"WHAT IS YOUR START PRINT CODE : CTRL- " ;TES 
6070 TE•ASC(LEFT$(TE$,1 )) -64 : POKE16650,TE 
6075 RETURN 
6080 INPUT"WHAT IS YOUR STOP PRINT CODE : CTRL-" ; TE$ 
6090 TE•ASC(LEFTS<TES,1) ) -64 : POKE16667, TE 
7000 PRINT : RETURN 
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APPENDIX A 

HARDWARE TABLES 

TABLE T-1 

PIA PIA 
Column and Row Cl C3 C2 Cl R4 R3 R2 Rl Data Data Key 

Value Va lue 
PIA Bit : 1PB7 1PB6 1PB5 1PB4 1PB3 1P82 lPBl 1PB0 (Hex) (Dec.) 

1 1 l 0 1 l 1 0 EE 238 1 

1 1 1 0 1 1 0 1 ED 237 4 

l 1 1 0 l 0 1 l EB 235 7 

1 1 1 0 0 l 1 1 E7 231 :'; ( 1) 

1 1 0 1 1 1 1 0 DE 222 2 

1 l 0 l 1 1 0 1 DD 221 5 

1 1 0 1 1 0 l 1 DB 219 8 

1 1 0 1 0 1 1 1 D7 215 0 

1 0 1 1 1 1 1 0 BE 190 3 

l 0 1 1 1 1 0 1 BD 189 6 

l 0 1 1 1 0 1 1 BB 187 9 

1 0 1 1 0 1 1 l 87 183 #(l) 

0 1 1 1 1 1 1 0 7E 1 26 A(l) 

0 l 1 1 l l 0 1 7D 12 5 B(l) 

0 1 l 1 1 0 1 1 7B 123 c<l) 

fl 1 1 1 0 1 1 1 77 119 D(l) 

l 1 1 1 1 1 1 l FF 255 11 0FF 11 ( 2 ) 

(1) These keys exist on Touch- Tone(C) sets only. 

( 2 ) 1' 0FF" is used for space between tones . ( 3~t does not have a 
corresponding key . A space of > 50 ms (J)must exist between 
tones . Tone duration must be i 50 ms . 

( 3) These timing values are telephone industry minimum values . 
Some telephone exchanges may require longer times for reliable 
operation . 
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We use the PIA practice of locating the control register one 

location higher than the port it controls. For example, the PIA 

tone generator port= F80616 , and the tone generator control port 

= F807 16 _ 

Each of the other PIA ports serves multiple functions, with 

each bit serving to choose or exclude a particular function . In 

order of locations these PIA ' s and their functions are described 

in Table T- 2A thru T-6 . 

Address 
Decimal Hex 

63488 F80f! 
Bit 
PA2 

l!l 

0 

0 

0 

1 

l 

1 

1 

Table T- 2A 

PAI 

0 

0 

1 

l 

0 

l 

1 

PA0 

0 

1 

0 

1 

1 

1 

Value of 
PA2 PAl PA0 

0 

l 

2 

3 

4 

5 

5 

7 

Function, which line 
is selected. All lines 
are output (from CPU) . 

No sound out to phone 

Votrax Module 

Auxiliary Device 
(Digital to Analog 
Converter, DAC) 

Tape Recorder Play 

Modern 

Tone Dialer Generator 

Pulse Dialer 

No sound out to phone 

Note : Select #7 when you are not outputting to the phone. 
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Table T- 2B 

Address 

Decimal He-x 
63488 F800 Bit Use 

PA3 Spare 

PA4 Spare 

PAS Spare 

PA6 Failsafe Status 0=Timeou t l=No Timeout 

PA7 Ring sense ( l= Ring, l:'l=No Ring) 
( input to CPU) 

CAl Spare 

CA2 Spare 

63489 F801 Control register for 63488 decimal. 

** *********************** ** **************** ************************ 

Address 

Decimal 
634-90 

6349 1 

Hex 
F802 

F8 03 

Bit 

PB0 

PBl 

PB2 

PB3 

PB4 

PB5 

PB6 

PB7 

CBl 

CB2 

Table T- 3 

Use 

Connect control (l=true)(output from CPU) 

Connect control (0=true)(output from CPU) 

Tape input control (0=tape on)(output 
from CPU) 

Tape output control (0=tape on) (output 
from CPU ) 

Spare 

failsafe strobe (l to 0) (output from 
CPU) 

Telephone line hard limi ted (0=true) 
( input to CPU) 

Telephone line threshold (0 =true) 
(input to CPU ) 

Spare 

Spare 

Control register for 63490 
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Address 

Decimal Hex 
63492 F8 0 4 

Table T- 4A 

Tone Input 
Bits ( See Note 1) Hex Value From Phone 
1PA3 1PA2 lPAl 1PA0 1PA3 1PA2 lPAl 1PA0 ( inp ut to CPU ) 

0 0 0 0 0 D 

~ 0 0 1 1 1 

0 0 1 0 2 2 

0 0 1 1 3 3 

0 1 0 0 4 4 

0 1 0 1 5 5 

0 1 l 0 6 6 

0 l 1 1 7 7 

1 0 0 0 8 8 

l 0 0 1 9 9 

1 0 1 0 A 0 

l 0 l l B ._•c 

l 1 f'l 0 C # 

1 l 0 1 D A 

1 l 1 0 E B 

1 1 1 l F C 

lCAl - 1 = val i d tone decode 

0 = no tone 

Note : 1) PA0 - PA3 must be read wi thin 25 ms of 
lCAl going high (i.e ., IRQAl~ l) . 

2 ) lCAl must be continuously read at least 
every 33 ms (IRQAl) when listening for 
tones . 

3 ) Software should program lCAl control for 
low to high transitions of lCAl . 

4) A " l " preceding a PIA signal (e . g . lCAl) 
i ndicates that the PIA signal is located 
on the P I A that resides f r om hex address 
F804 thru T807 ( decimal address 63492 
thru 6 3 4 9 S) . 
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-
Address 

Decima l 

63492 

63493 

Hex 

f8 0 4 

FB 05 

Bits 

1PA4 

1PA5 

1PA6 

1PA7 

lCAl 

1CA2 

Table T- 4B 

f u ncti on 

Modem mode sense (l=originate) 
(input to CPU) 

Modem self - test ( ST ) ( CPU output ) 

Modem originate mo d e ( SH) ( CPU output ) 

Modem answer mode ( RI )( CPU output) 

DTMF decodes strobe (input to CPU ) 
This line is pol l ed t o det ermine 
whet her data on 1PA0 to 1PA3 is valid . 

Spare 

Control register for 63492 

******************************************************************* 

Table T- 5 

Address 

Decimal Hex Bits Function 

63494 F806 lPB .el 1PB7 Dialer data 

lCBl Spare 

1CB2 Spare 

63 49 5 FB07 Contr ol register for 63494 

************ ******************************************* *********** * 

Address 

Decimal 

63 4 96 

63497 

Hex 

F 8£l 8 

F809 

Tabl e T- 6 

Bits Function 

Control r egister for 63499 (ACIA ) 

ACIA 
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APPENDIX B 

SOFTWARE TABLES 

TABLE S- 1 

lPAS 1PA6 1PA7 1PA4 

ST SH RI MODE 

H L H H 

H H L L 

L L H L 

L H L H 

ORIGI NATE MODE = H(l) 

ANSWER MODE = L(0) 
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TABLE S- 2 

Select Output to the Phohe Line 

Select NO output to the phone POKE 63488 , fl 

Select VOTRAX output to the phone POKE 63488 ,1 

Select AUXI LIARY DEVICE output to the phone POKE 63488,2 

Sel ect TAPE PLAYER output to the phone POKE 63488 , 3 

Select MODEM output to the phone POKE 63488,4 

Sel ect TONE DIALER GENERATOR output t o the POKE 63488 , 5 
phone 

Select PULSE DIALER output to the phone POKE 63488 , 6 

Sel ect NO output to the phone POKE 63488 , 7 

Note : Select #7 when you don ' t want to output anything to the 
phone or when the phone line is disconnected . 

Read FAILSAFE Status 

X=(PEEK(63488) AND 6 4-) 

If X= 0 then the FAILSAFE has timed out . 

If X#f1 then the FAILSAFE has not timed out . 

Check for Phone Ringi ng 

X=(PEEK(63488) AND 128) 

IF X=0 then the phone is not ringing . 

If xt0 then the phone is ringing . 
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PO KE 6 3 4 9 O , 0 ::, 

POKE 63490,1 

POKE 63490,2 
POKE 63490, 3 1, 

POKE 63490,4 

POKE 63490,5 

POKE 63490,6 
PO KE 6 3 4 9 0 , 7 :'. 

POKE 63490, 8 1~ 

POKE 63490,9 

POKE 63490,10 

PO KE 6 3 4 9 0 , 111, 

POKE 634-90, 12''; 

POKE 63490 , 13 

POKE 63490,14 

POKE 63490, 15 :'c 

PO KE 6 3 4 9 0 , 32 :'c 

POKE 63490 , 33 

POKE 63490~34 

POKE 63490, 35:!: 

POKE 63490, 36 1: 

POKE 63490 , 37 

POKE 63490,38 

PO KE 6 3 4 9 0 , 3 9 :: 

PO KE 6 3 4 9 0 , 4 0 1: 

POKE 63490,41 

POKE 63490,42 

POKE 63490 ,43i< 

POKE 63490 , 44:'c 

POKE 63490,45 

POKE 63490,46 
PO KE 6 3 4 9 0 , 4- 7 1, 

TABLE S- 3 

(PB0,PB1) 
Phone 

Connected 

N ... .. 
y 

N 

N :': 

N;', 

y 

N 

N•< 

y 

N 

y 

N 

N ... .. 

y 

N 

N* 
y 

N 

N:', 

N
~. .. 

y 

N 

Ni': 

y 

N 

(PBl) 
Tape 

Player 
On 
y 

y 

y 

y 

N 

N 

N 

N 

y 

y 

y 

y 

N 

N 

N 

N 

y 

y 

y 

y 

N 

N 

N 

N 

y 

y 

y 

y 

N 

N 

N 

N 

( P83) 
Tape 

Recorder 
On 
y 

y 

y 

y 

y 

y 

y 

y 

N 

N 

N 

N 

N 

N 

N 

N 

y 

y 

y 

y 

y 

y 

y 

y 

N 

N 

N 

N 

N 

N 

N 

N 

(PBS) 
Failsafe 

Strobe 
Low (1) 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

y 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

:'<Thi s command is not recommended because both phone " Connect 
Controls " are not off. It does not use the redundant control of 
the phone " Connect Controls" . 

(1) The purpose and use of the FAILSAfE STROBE (PBS) is described 
in the " UTI BOARD FAILSAI'E ENABLE " sectio n . 
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Phone Connection Control 

Connect the UTI to the phone line: 

X=(PEEK(63490) OR l) : POKE 63490,(X AND 25 3 ) 

Disconnect the UTI from the phone line: 

X=(PEEK(63490) OR 2): POKE 63490,(X AND 254) 

Tape Recorder On/Off Control 

Turn the tape recorder on: 

X=PEEK(6 3490) : POKE 63490,(X AND 251) 

Turn the tape recorder off: 

X=PEEK(63490) : POKE 63490,(X OR 4) 

Tape Player On/Off Control 

Turn the tape player on : 

X=PEEK(63490) : POKE 63490,(X AND 247) 

Turn the tape player off: 

X=PEEK(63490) : POKE 63490, CX OR 8) 

Strobe the UTI FAILSAFE 

X=PEEK(63490) : POKE 63490 , (X OR 32) 
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TABLE S- 4 

Read Telephone Line HARD Limited 

If X8=0 , then some sound is on the phone 
line and the signal is in the positive 
voltage state . 

If X8 #0 , t hen either there is no sound 
on the phone line or the signal 1s in 
the negative voltage state . 

Read Phone Li ne Threshold 

I f X9 =0 , then some sound is on the 
phone line . 

If X9 1 0 , then no sound is on t he 
phone line . 

X8=(PEEK(63490) AND 64) 

X9=(PEEK(63490) AND 124) 

Note : Any freq uency greater than 50 Hz will appear as a continuous 
LOW (0) on the line threshold (X9) . This means, for example , 
that a "DIAL TONE " wil l appear as a continuous LOW (0) on
the line threshold (X9= 0 above) as long as the dial tone is 
present . The volume of the signal may be so low in a mpli
tude that a faint ring signal heard when you call someone 
will not trigger this threshold detect line . 

TABLE S- 5 

Read Touch- Tone (DTMF) From Phone Line X=(PEEK(63492 ) AND 15) 

Value of X Button Depressed 

0 D 
1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 

10 0 
11 -:, 
1 2 # 
13 A 
14 B 
15 C 

Note : Button s A,B , C and Dare available on SPECIAL Touch- Tone 
phones . 
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TABLE S- 6A 

Read "MODEM MODE SENSE" 

If X= 0, then the modern in the computer 
is in the " ANSWER " mode . 

If Xl0 , then the modem in the computer 
is in the "ORIGINATE" mode. 

Tone Ready Status 

If X=0, then no new Touch-Tone has been 
received yet . 

If X/0, then a new Touch - Tone has been 
received. Now the new tone must be 
read within 25 milliseconds to 
guarantee that this tone will be 
valid. This 25 millisecond speci
fication must be strictly adhered to 
only if another machine is sending 
codes as fast as allowed . 

X=(PEEK(63492) AND 16) 

X=(PEEK( 63493 ) AND 128) 

Normally , if the above command results in X=0, then just follow 

that BASIC i nstruction by the instruction X8=(PEEK(63492) AND 15). 

Now X8 will have a number corresponding to the Touch-Tone button 

depressed. See Table T- 4A for th e Tone Code. 

TABLE S- 6B 

Output to Tone or Pulse Dialer POKE 63494,X 

See Table T- 1 for values of X corresponding to a phone digit or 

button . 

Note: If neither the TONE GENERATOR nor the PULSE DIALER is being 
used , always make sure that the last command given to 
address 63494 is : 

POKE 63494,255 
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TABLE S- 7 

Check Modem Receive Data Status 

If X=0, then the modem has not received 
new data . (The ACIA ' s ReceTve Data 
Register Full ( RDRF) is FALS.E.) 

I f Xt0, then the modem has received 
new data . ( The ACIA ' s Receive Data 
Register Full (RDRF) is TRUE .) 
This new data should be read immediately 
by using the instruction: X8 =( PEEK(63497) 

Check Modem Transmit Data Status 

If X= 0, then the modern has not tran s 
mitted the last data character that 
the computer gave it. (The ACIA's 
Transmit Data Register Empty (TDRE) 
is FALSE . ) 

If X~0, t hen the modern i s ready to 
send more data . The next character 
may be sent by the instruction : 
POKE 63496, XB (where XB is the next 
character t o be sent ). ( The ACIA ' s 
Transmit Data Register Empty (TDRE) 
is TRUE .) 

Check for Modem Detected 

If X=0, then the modem has detected 
a remote modem . (The ACIA ' s CLEAR
TO- SEND (CTS) is TRUE .) 

If Xt0, then the modem has not detected 
a remote modern. (The ACIA ' sCLEAR- TO
SEND (CTS) is FALSE.) 
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TABLE S- 8 

Modem Data Format 

Command # Data Bits 
# Stop 

Parity Bits 

POKE 63496 , 1 7 Even 2 

POKE 63496,5 7 Odd 2 

POKE 63 496,9 7 Even 1 

POKE 63496 , 13 7 Odd 1 
POKE 63496 , 17 8 No 2 

POKE 63496 , 21 8 No 1 

POKE 63496 , 25 8 Even 1 

POKE 63496 , 28 8 Odd 1 

POKE 63496 , 3 MASTER RESET 

Output Data to Modem 

Output one byte (X) to the Modem: 

POKE 63497,X 

Input Data From Modem 

Inpu t one byte (X) from the Modem : 

X=PE:CK(63497) 
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Power 

Volta.A!:_ 

+5 VDC 
+12 VDC 
-9 VDC 

APPENDIX C 

SPECIFICATIONS 

Typical Current for 

CA-15 (Without VOTRAX) 

~.9 amps 
65 ma 
55 ma 
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CA-lSV (With VOTRAX) 

1 . ~ amp 
130 ma 
100 ma 



APPENDIX D 

SCHEMATIC DIAGRAMS 
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DELETED COMPONENTS LIST 

The following components are nae populated on the 567 Board 
but are listed on the schematic diagrams: 

C9 
Cl3 
Cl8 
Cl9 
C2 l 
C25 
C42 
C43 
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D13- D16 
D19 
D28 
P51 
P52 
P53 
R70 
R81 
R85 
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VS-6 Programming Rules 
--,--

The sixty-three (u3 J phoneme commands in conce rt with the 

!our (4) choices of inflection provide the usPr with 252 unique synthesizt-r 

inputs which may prot(ram the synthesizer in any desirPd sequential order. 

There are , for instance, (252) 4 or over 4 billion possible utterances containing 

four (4) phonemes! The . phonetic rules are based on the actual acoustic content 

of human speech. Tht!St! rules do not necessarily correlate with dictionary 

phonetics nor do they necessarily correlate with phonetics as taught in tht.· 

public schools. Thus, the following rules may appear a.lien to the uninitiated, 

but once the use r becomes acquainted with them, determining the optimum 

pro~ra.mming for any word o r phrase is quite easy and considerably t-asit· r 

than in previous synthesizer model's. 

The- VS-6 has been optimized for the Mid-Western or standard 

American English dialect which is the dialect used aln1ost exclusively by th\· 

na lionwid~ mt~dia. I I is also the nati ..-~ dialect of the Central United Statt's, 

W -:st Coast and Mid-Eastern states t!xcluding the East Coast. This dialect i G 

spoken by tht! largest majority oi U.S. citi7.ens and to a lar~c extt..·nt by ct·ntral 

and westc-rn Canadians. 1t is important that the following programming rules 

be adhered to closely. The VS - 6 electronics as well as the phonetic alphabet 

itself ha,·c be~n designed around thf'sc phon~tic rulc::s. With vt-ry fE"w t·~ct•ptions ; 

/ . 
the VS - G pt:rtorma.nce a.s Judged by tht! majority of U.S. and Canadian rt:sidl'nts 

will b<.• dc::gradt-"d if tht'::ic rules arc not followed. 

Such caution is necessa r y because ultimatdy the- synthc~izcr is 
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subjecti\·ely judged by a human listener during manual optimization of 

a word or phrase. The use r may ask the qut: s tion, ''What if breaking the 

rules product-s an apparent improv~m<-nt in natura Ines s? ". This will 

occasionally happen, but the user is strongly cautioned in this area. The 

problem is phonetic substitut io n~. What is acceptable to one listener, is not 

necessarily acceptable tu the next, particularly one who speaks another dialect. 

A dialect trains our cars as well as our mouths. 

For instance, in the Great Lakes area, many people consider OTTO 

an acceptable pronunciation of the wor d AUTO. People from other areas 

will perceive this alternative pronunciation as an error. Another example is 

the J'lew York City ar~a · s p ronunciation o{ the NG phoneme. In this subs ti tut ion, 

the word THING becomes THING-G with a hard G at the end of the word. A 

New Yorker could perceive this alternate substitution as perfectly acc epta ble, 

but th~ rest of the North Ameri c an Continent would not. 

A Southerner would ac cept the prdix NON - as an acceptable 

pronunciation of the number NINE , but people in othc:r areas would not. 

Thus, it i s recommended that an indi,·id ual given tht- responsibili ty 

of d<:termining the optimum programming for many words have a central 

dialect, particularly if th<..' synthesizer output i s to be heard on a nation-wide 

hook-up such as a computer audio response system. 

The phonetic structure of any language is much more complicated 

than most of us realize. There are many pronunciation habits which we acquire 

as we grow up o{ which we arc 11ot aware, but we use them anyway. Proper 
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synthesized spccdt must take into account all subconscious or automatic 

articulatory habits as well as the rules of which we arc c.:onsciously awa re • 

. Pt:rhaps the most common of these unlearned habits o{ English 

is gliding of vowels, particularly the long vowels. This gliding is called 

d ipthongization. lt means that a vowel e nds as a diffe rent sound than it was 

wht'n it started. Thl· "long" vowels A, E, I, 0, U havl· glidC's whit:h art

sounded independently of prt-ceeding and following phonemes, even if these 

sounds a.re spoken alone. These vowels are programn1ed as tallows on the 

VS-6: 

Vowel Typical Us~ VS-6 Equivalent 

A name A, AY 
E tree E or 13 El 
r high AH, El 
0 note UHl, 01 
u two lU, u 

The "short" ,·owds are as follows: 

Vowel 

AW awful 

EH ten 

ER her (R, usually a <.:on::;onant , can be a vowel in sun-tc cases) 

UH but 

A£ hat 

y Mary 

1 kit 

AH hot 

00 book 

- 3 -



Th~s~ ~·ow~ls also glide from beginning to end, but their glides 

arc normally determi n ed by the pr~ceeding a nd following phonemes. These 

g lides are generated automa tically by the VS-6. Howc,·er, the programmer 

may find occasional us ~ ot coupling vowels 13, EH3, or UH3 m conjunction 

with a short vowel is an aid to naturalness or intelligibilit)'. 

Tht: numb(•red , ·owt>ls such as UHl, UH2, and UH3 art! of inc r~asingly 

shortt:r duration. The higher the number , the shorter the duration. As a 

syllable is ~trt:ss ed lcs s and less , a h igher and higher number must be selected. 

The numbered vowels are also used in the ''long' ' vowel phoneme pairs. For 

i nstance, A,AY is the ,·owe] in MAIN; Al,AY o r A2 , AY would be the vowel 

in the samt: syllable in the word MAINTAIN. This rule a pp lies to all numbe red 

, ·r.,wels t:xccpt Y 1. 

Yl is Y ust-d as a consonant s uch as in the word YES. lt is a ls<.i found 

at the begi nning oi a. syllable such as t he second syllable in the wor d UNUSUAL. 

Yl is a different kind o( sound than Y as is evidenced when these phonemes are 

sounded continuously . Howt!\'t! r, all other numbered Yowt!l s are t:xactly like 

th<:ir unnun\be r t!d, fully str essed counterparts if sounded continuously. As the 

number on a vowel i ncreas es, its time interval shortens, and its dynamic 

inleraction between t he prect!eding and following phcmeme commands changt!s. 

Thus, two short duration phunc:nics will not have quite the same sound as one 

lon~e r one of equal time duration. These differences are not t!Vident ii the 

phont!mc is sounded continuously. 

ln addition to the syllabic stress factor affecting vowel l ength, the 
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following phont:mc:: is also a iactur, 1f it i *I a. sustained fricativ~ such 

at:1 S, the prt'.'ceeding ,·owt-1 may be shortened. If it is a fricati"e stop such 

as T, tht'.' \'OWl.·l may b~ shortened atill further. Of course, subjective 

judJ.:mt>nt should still be the final determiner of vowel stress. 

There are three classes of dipthongs, or distinctively two - part vowels: 

D ipthong 

I 

l 

ow,ou 

01, OY 

T_ypical Usage 

high 

height 

cow 

noise 

The consonants are as follows: 

Consonant Typical Usage 

TH thret! 

THV then (the voiced TH) 

w won 

R area 

T tea 

p pot 
Yl yes 
s sec 

D day 
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VS-6 Equivalents 

AH, El 

AH2, El 

AHl, 01 ,:, 

AHl, Ul 

01, EH3, El -'· 

01, 13, El 

0, El 

¢ preferred 

Notes 



Consonant 

F 

G 

H 

J 

K 

L 

NG 

2 

SH 

CH 

V 

B 

N 

M 

ZH 

DT 

Typical Usage Notes 

fire 

get (not the G in George) 

hay, ahead 

jet, George (J is D, J or OT, J) 

key, sick. car 

qut-cr (Q is KW) 

lie , wdl 

bring 

z.ero 

shy 

match , chair (CH is T, CH or DT, CII) 

bob 

n ine-

azure (the ZJ 

measuri: (the S) 

butter (DT is merely a tongue ilap in this word) 

Thert: are two affricatt!S in English. An affricate is a two-consonant 

combination with a fricative stop. 

The voiced affricate J is programmed D. J or OT, J. The unvoiced affricate 

CH is programmed T, Cl J or OT, CH. 
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All phonc-mt's in En~lish fall into seven (7) cate~ories as follows: 

J. ,·oiced 

A. All vowels and dipthongs of \'Owels. 

A, E, I, 0. U, AW , EH , ER, UH • A E. Y. l, AH, 00, and 

01 , OY, OU, OW dipthongs. 

FL Al1 liquid consonants 

R,L , W , Yl 

2. voiced stops B, D, G 

3. nasal closures M, N, NG 

4. unvoiced 

A. fricatives S,SH,F , TH 

B. Aspirant H 

5, voiced fricati,·es Z , ZH, V, THY 

6. fricati ve stops T,P,K 

7. affricates 

A. voiced J 

B, unvoiced CH 

Ther<> are several particular cases of intcresL which should be 

mentionc-d. The lt:tte r combination NG doesn't necessari ly call io r the NG 

phone mt:. This i s true if the N forms the e nd o{ one s yllablt:' and the G forms 

the beginning of the following syllable. In the word ENGAGE, the N and 

Gare sounded separately. Thus . i n this case, NG i s proi::rammcd N, G. 
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In the word FINGER, the NG can be programmed as N, G, or as 

NG,G. 

ln tht' word THANK, the N can be programmed as N or NG. The 

A in thank is half way bdwc•t."n A and AE. It is best programmt:d as AEl, 13. 

This is a classical tc"xamplt: uf an aliphonc. 

An aliphone i~ a ,ariation of a basic phoneme. All phonemes in 

speech context arc modified by their phonetic '' environment''. That is, whatever 

is going on before and after the phoneme affects its characteristics - its 

duration, amplitude, frequency components, etc. This effect is what we call 

the dynamic continuum of which speech is made. A phoneme is merely an 

operator on the human acoustic out put which, in turn, gets operated upon. 

To produce intl•lligible s ynthetic speech, the proper aliphone must 

be generated. This is done automatically in the VS-6. Another example of aliphones 

(perhaps the most extren\e) is the numerous forms o! K: the K in KEY, lh<" 

K in LOOK, and the K sound in Q which is programmed K, W such as in the 

word QUIT. At timc•s, thf> VS-6 net!ds some help from the programmer to 

produce the proper aliphout'. 

A particular class oi phonemes, the liquids - R, L, W, and Yl, largely 

depend on the transitions into and out of these sounds for their recognition. These 

transitions, important as they are, depend a great deal on dialect . It is therefore 

nee es sa ry !or the programmer to insc rt transitional phonemes a round the sc 
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~ounds in son1e cases to maximiz.e naturalness and intelligibility. 

Transitions around W and Yl a r c dependent enough on surround i-ng 

phonemes for the VS - 6 to gene ra te them automatically. 

The pre-\·ocalic R (Rat tht- beginning of an utterance) normally 

doesn 't re qui re a. tra.n sitiona l phoneme after it. However, the po st-,·ocalic 

R (Rat the end of an utterance) may require it, depending on the p-rect:eding 

vowel such as in the word AIR. This j s programmed A. I 3, R. Note similarity 

to spelling. EH3 in place of 13 is also acceptable here. 

The pre-vocalic Lis enhanced by !ollowin~ it with UH3, EH3, or !3, 

depending on the following vowel. For- instance, the word LAY is programmed 

L, EH3, A l, A Y. The post- vocalic: L is likewise enhancc.d by preceeding it 

with UH3, EH3 , or 13 such as in the word AIL. This is programmed as 

A , 13, L. Again, note similarity to spelling. EH3 instead of 13 is also acceptable 

hC'r ~-

The above SUl?,:!t:Sts a possible need ior more phont-mes. Surely 

inc rcasing the phoncn1t- vocabulary size would enhance naturalncs s, but at the 

expense of increased hardware costs and g reatly increased programming effort. 

The phonetic keyboard layout was chosen to be as consistent as 

possible with the utiquitous typewriter keyboard. At the same time, a phoneti c 

labeling system had to be chosen which used alphanumerics so that regular 

typewriters and computer interface equipment could be used in d~scribing 

prograrnmini.:. For those who arc interested in the cquivalency wlth the I. P.A. 
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or int~·rnational phonetic alphahct, consult the I. P.A. phon~mt! equivalent~ 

table. 

Inflection is ext rtmdy important for VS -6 speech to a\·oid a 

machine-like quality . Although ideal i nflection is a subjective matter, a few 

simple rules will make: this j ob easy. First determine the re-lativc:: stress 

on va r ious syllables in a word and on , ·arious words i n a statement. Stronger 

stresses get longl·r phont'.mes and high~·r inflection pitches. Unlike prenous 

synthesizt::r n1odels, the VS-6 infle tion is completely independent from phoneme 

timing. but it still aifocts · loudness as well as pitch. The VS-6 is designed 

so that the nominal pitch is half way between inflection levels 2 and 3. The 

nominal pitch has a fr-equency of 125 to 130 Hertz which i s equivalent to the 

average pitch of an adult Caucasion male. 

Thus, the VS-6 is dcsignL·d for most frequt:nt USt' oi inflections 2 and 3. 

The user n1ay choose lo depart from this r ule at h i s discretion. Howe\·er, 

unnatural pitch contours may be produced. Higher inflections and longt-r 

vowels should be u s~d on stress~d syllables and words; lower in!lE-ctions 

and shorter vowels on unstressed syllables . 

The pitch from any infl ection command appt:ars in the VS-6 output -

½ a phoneme to a full phoneme later. Thus, if it is desired t.o stress a given 

phont'mc, that phoneme should be a long one {if a vowel) and the highest 

inflection might need to be put on th~ preceding phoneme •. 

The VS-6 has the capability of having its inflection under computer 
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• t 

or softwart.' control. This allows the user to assemble a sentence out 

of a pre-stored \·ocabulary o! words and have these words inflected according 

to scnte!1ce grammar. This is a comp lex technique and i t is often sufficient 

to store a , ·oca bulary inc hiding nominal inflection commands for tht.' se words. 

When tht.'se words ar~ asst.·n,bl~d into st.•ntences, the resulting speech may 

not be inflt.'cted perfectly but, more importantly, it will be intelligible and 

tht• pitch will vary smoothl y from word to word. Thus, there will be no 

pitch discontinuities at word boundaries, an inevitable shortcoming of systems 

utilizing pre-stort:d human speech. 

Whether sentence programming is determinc-d by software or 

manuall y b")' a prugra1nnier, tht- inflection level during any pausE> con1mands 

as well as the binary ze ro position should b~ inflection l. '(Jst.' of snccessiYe 

pause commands to produce long pausf"e may result i n a slight background noise 

during the protractt""d pause i nterval - this effect is normal. 

To produce prepausal lengthening of the last phoneme in a.n ut-

terance (lengthening of the time duration of the last phoneme), the PAl or pause 

one must be placed at the end of the utterance . The PA~ or short pause may be 

used instead but the last phoneme i n the utterance will be a little shorter. The 

PA~ is normally used between words in a sentence where very short pauses are 

desired. The PAI is norma lly used at the end of an entire utterance, even 

if there is only a single word in the utterance. A word must not be followed by 

a binary zero (Null) command. If nulls a.re part of a phonetic data stream driving 

the synthesi zer such as in the RS232 interface, a PA~ or PAl must precede a 

null to prevent choppi ng off part of the last phoneme before the null. 
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The synlhesi ~~r is dcsi~ned to generate continuous speech which 

means that the words in a sentence ha\·e little or no gap in between. This 

is cons~Stent with conversational English habits. In conyersation it is 

usual for words within a phrase or clause to be strung together while phrases 

and claust:s a r e separated b>· a gap. There is no doubt that intelligibility in 

either human or synthesized speech is enhanced by short gaps between words. 

This is a ccomplished merely by placing a PA(JJ after each word. The resulting 

speech is acceptable but somewhat choppy, though highly intelligible. Use of 

such gaps will slow the output ratt- of the synthesizer accordingly. Of course, 

the spt:ech rate may be increased to compensate for this but the resulting speecn 

segments will be articulated faster than norn1al. 

ln continuous speech the synthesi ze r ' s built - in speech rules correspond 

to those in human speech. For instance, if two s top phonemes are adjacent, 

onl y the second phoneme is so..inded. In the word FACT the K sound of the 

letter C and Tare buth fricative stops and thus only the second one i n the pair 

i .s s ounded. In this case the only acoustic output attr ibuta ble solely to these 

phonemes is tht.- \·oiceles s release of the T. The san1t rule a pp lies if rwo 

adjacent stop phonemes are each in a difierent word. Examples of this are 

TACK-BOARD and CREDIT-BALANCE. If a pause command is programmed 

in between the two words in each pajr, then both stop phonemes are sounded -

the K and B in the first ex.ample and the T and B in the sec;ond set. Note that 

in tht!se examples , the first phoneme of the pair i n quest ion is voice less whil<! 

the second phon~me is voiced . However, this is irrelevant - the rule still 

applies. lt is optional whether or not to sound both stop phonemes. It is 
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certainly natural in human spetc•ch not to sound the first stop phoneme~ 

Although it is mor~ natural, it is less intelligible whether the speech ie 

human or synthetic. This example is a classic case of naturalness being 

oppos-.·d to intelligibilitr. Thus, the option is left to the user . 

Wt! are thus givt-n se,·e ra.l choices of pro~ramming at word boundaries: 

1, 

., ... 
3. 

4. 

PA) for separation of phrasc-s and clauses and sentences. 

PA(/) for optional separation of words . 

PA(/) fnr enhancement of pronunciation of closure phoneme pairs. 

PA(/) or PA I fallowed by a null as a word boundary indicator. 
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VOTRJ\X VS-K PHONETIC CODES 
Bulletin I} 
MTB-li M/\111- MB 

PHONEME HEX OCTAL PHONEME HEX OCTJ\L 

PA0 03 003 G lC 034 

PAl 3E 076 H lB 033 

A 20 040 I 27 047 

Al 06 . 006 II 0B 013 

A2 "5 005 IZ 0A 012 

AE ZE 056 I3 09 011 

AEl 2F 057 IU 36 066 

AH 24 044 J lA ~32 

AHl 15 025 K 19 031 

AHZ 08 010 L 18 030 

AW 3D 075 M 0C 014 

AWl 13 023 N 0D 015 

AW2 30 060 'NG 14 024 

AY 21 041 0 26 046 

B 0E 016 01 35 065 

CH 10 02.0 02 34 064 

D lE 036 00 17 027 

DT 04 004 001 16 026 

E 2C 054 p 25 045 

El 3C 074 R 2B 053 

EH 3B 073 s IF 037 

EHl 02 002 SH 11 021 

EH2 01 001 T 2A 052 

EH3 00 000 TH 39 071 

ER 3A 072 THV 38 070 

F 1D ~35 u 28 05~ 



PHONEME HEX OCT.'\L PHONEME HEX OCTAL 

Ul 37 067 w 20 055 

UH 33 063 y 29 051 

UHl 32 062 Yl 22 042 

UH2 31 061 z 12 022 

UH3 23 043 ZH 07 007 

V 0F 017 *NULL FF 377 

l\" 
Note: Null should be- continuously output to VS-K when power is on and speech is 

not being produced to eliminate noise. 

VS-K PROGRAMMING EXAMPLES 

Zero: PAI, z. AY, I3, R, UH3, 02, Ul, PAl 

One: PAl, W, UH3, U!-12, UH2, N, N, PAl 

Two: PAl, T, IU, IU, Ul, Ul, PAl 

Three: PAI, TH, TH, R, E, Y, PAl 

Four: PAl, F, 01, 01, R, PAl 

Five : PAl, F, AH2, AHl, 13, Y, V, V, PAl 

Six: PAl, s. I, I3, K, PA0, s, PAl 

Seven: PAl, s, EH3, EH2, V, EH2, N, N, PAl 

Eight: PAl, A2, A2, AY, Y, T, PA0 ,::* 

Nine: PAl, N, AHl, EH2, Y, N, PAl 

Cancel: PAl, K, AEl, EH3, N , s, UH3 , L, PAl 

A<ld: PAl, AEl, AE, EH3, D, PA0 ** 
Subtract: PAl, s, UH2, B, PA0, T , R, AEl, A El, K, PA0, T, PA 0 *~' 

Multiply: PA1, M , UH2, L, T, UH3, P, L, AHl , Y, PAl 

Divide : PAl, D, I2, V, AH2, AHl, EH3, 13, AY, D, PA 0 ,::,:, 

Equals: PAl, El. AY, K, w, 001, L, z, PAl 

·· Note: All slop plosive-~ (P, T , K , OT, n, D, G) pr<·ccding a pause (PAL) must he 
followed hy a PA 0. 
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Able 

Account 

Active 

Add 

Address 

Adjust 

Advance 

After 

Afternoon 

Again 

Air 

All 

Am 

A.M. 

America 

Amount 

An 

And 

Answer 

Application 

-

2 / P A 1, 2 /AZ, 1 / A 2, l / Y, l / B, l / L 

1/PAl , 1/UHZ , 2/K, 1/AHl, 1/Ul , 1/N, 1/T 

2 / PAl, 2/AEl, 2/EH3, 1/K, 1 /PA(J), 1 /T, 1/12, 1/V 

2 / PAl, 1 /AE , l /EH3, 1/D 

1/ PAl, l /UH2 , 2/D, 2/R, 1/EHl , 1/S, 1 /S 

1/ PAl, l /UH2, 1/D, 2/J, 2/UH3 , 1/UHl, i/5, 1/T 

1/PAl, l / EH2, 1/D, 2 /V, 1 /AE l, l/EH3, 1/N, 1/S 

2 / PAl, 1/AE, 1/F, 1/T, 1/ER 

1 / PAl, 1/AEl, 1/F, 2/T, 1 / R, 2/N, 1/ IU, 1/U, 1 /N 

1/PAl, 1 /UHl, 2/G, 1/EH, 1/N 

Z/PAl, l/A2, l /EH2, 1 /ER 

Z/PAl, 1 /AW, l/UH3, 1/L 

2/PAl, 1 /AE!, l /EH3 , 1/UH3, 1/M 

1/PAl, l/A2, 2/AY, 2/Y, 2/PA(J), 2/PAO, 2 / EH3, 
1/EHl , l/UH3, 1/M 

1 /PAl , l /UH2 , 3/M, 2 /EHZ, l/EH2, 1/R , l / EH3, 
1/K, 1/UHl 

1/ PAl, l /UH2 , 2/M, 2/UH3, 1/ AHl, 1/Ul, 1/N, 1 / 'r 

Z / PA l , l / AE 1, l / EH 3 , l / 13, l / N 

2/PAl, 1/AEl, l/EH3 , 1 /13 , 1/N, 1 /D 

2 /PA 1, 2 / AE 1, 1 / 13, 2 / N, 1/ S, 1 / R, 1 / R 

1 /PAl , 1/AEl, 2/P, 1/L, l/UH3, 3/K, 1/Al, 1 /Y l, 
1/SH, l /UH3 , 1/N 
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Approve 1 / PA!, 1 /UH2 , 3/ P, 2/ R, l / u. 1/V 

April 1/PAl, 1/Al, 2 / AY, 1/ P, l / R, l/UH3, 2/ L 

Are 2 / PAl, 1 / AHl, l /UH3 , 1/ ER 

Assign 1 / PAl, 1/ UH2, 3/S, l / AH 1, 1 / E 1, 1 / N 

Ass i st 1/ PAl, l /UH2 , 3/S, 1/ I, 1/S, 1/ T 

At 2 / PAl, l / AEl, 1/ EH3, 1/ T 

Atlantic 1 / PAl, 1/ EHZ, 1/ T, 2 / L, 1/ AEl , 1/ N, 1 / T, 1/ 13, 1/ K 

August 2 / PAl, 1/AW, 2/ G, 1 /EHZ , 1/S , 1/ T 

Available 2 / PAl, l / UH2, 2/V, 2/A l, 2 / AY, 1/ L, l/ UH3, 1 / B, 
l / UH3, 1 / L 

Average 2/ PA! , 1/ AEl, 1/ 13, l / V , l / R , l / IZ, 1 / D , 1/ J 

Awa y 1/ PAl , 1/UHZ, 2 /W, 1/Al, 1/AY, 1/A Y 
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Back l / PA l, 3/ B, 2/AEl, l/EH3, 1/K 

Be 1/PAl, 2/ B, l / El, 1 / El 

Because 1 / PAl, 1/ B, 1/Y l, 2 /K, 1/UHI , 2/UHZ, 1 / Z 

Been 1/PAl , 3 / B, l /EH3, 1/EHl, 1/N 

Before 1/PAl , 1/ B, 1/El, 3/F, 1/0, 1/R 

Begin 1/PAl, 1/ B, 1/El, 3/G, l /13, l /11 , 1/N 

Benefi t 1 / PAl, 3/ B, 1/EHl, 1/N, l/EH3, 2/F, 1/13, 1/T 

Between 1 /PAl , l / B, l / IZ, 3 / T, 1 / W, l / E l , 1/El, 1/N 

But 1/PAl, 1/ B, 1 / UH!, 2/UH3, 2/T 

By 1/ PAI, 2 / B, 1 /AHl , 1/El 
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Call Z/PAl, 2/K. 1/AW, 1/L 

Gan 2/PAl, 2/K, 1/AE, l/EH3, l/EH3, 1/N 

Car 2/PAl, 3/K, 1/AH, 1/R 

Care 2/PAl, 2/K, l/A2, 1/EHZ, 1/R 

Careful 2/ PAl, 2 /K, l /AZ. 2/EHZ, 2 / R, 1/ F, l/UH3, l /L 

Case 2/PAl, 2/K, 1/Al, 1/AY, 1/Yl, 1/S 

Cash 2/PAl, 2/K, 1/AE, l/EH3, ! /SH 

Caution 2/PAl, 2/K, 2/AW, 1/SH, l/UH3, 1/N 

Cents 2/ PA l, 2 /S, 2/ EH3, 1/EHl, 1 /N, l /S 

Change 2/PAl, 2/T, 2/CH, 2/EH3 , 1 /Al , l/Y, 1/N, l/D, 1/J 

Charge 2/PAl, 2/T, 2/CH, 1/AH, 1/R, 1/D, 1 /J 

Check 2/PAl, 2/T. 2/CH, 1/EH, 1 /K 

City 2/PAl, 3/S, 1/11, 1/DT, 1/El 

Class 2/PAl, 2/K, 1/L, l/AE, l/UH3, 1/5 

Classification 2/PAl, 2/K, 2/L, l/AEI , 2/S, 1/13, 2/F, 1/13, 
2/K, 2/Al , 1/Yl, 1/SH, l/UH3, 1 /N 

Clear 2/PAl, 2/K, 2/L, 2/13, 1/ Il, 1/R 

Clearance 2/PA l , 2/K, 2/L, 2/13, 1/12, 1/R, l/EH3, 1/N, 1/S 

Clock 2/PAl , 2/K, 2/L, 1/AHl, l/UH3, 1/K 

Close * 2/ PAl, 2/K, 2/L t l /UH3 , l /01, 1/ U 1, 1/Z 

Close * 2/PAl, 2/K, 2/L, l/UH3, 1/01, 1/Ul , 1/S 
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Code 

Collect 

Commit 

Complete 

Condition 

Confirm 

Contact 

Correct 

Cost 

Customer 

2/PAl, 2/K, 1/02, 1/01, 1/Ul, 1 /D 

l/PAl, 1/K, l/UH2, 3/L, 2/UH3, l/EH2, l/EH2, 
1/K, 1/PA<:1>, 1/T 

1/PAl., 1/K, 1/UHZ, 3/M, 1/Il, 1/T 

1/PAl, 1/K, l/UH3, 1/M, 3/P, 1/L, 1/E, 1/T 

1/PAl, 1/K, l/UH3, 1/N, 2/D, 1/12, 1/SH, l/UH3, 
. 1/N 

1/PAl, 1/K, l/UH3, 1/N, 3/F, 1 /R, 1/R, 1/M 

2/PAl, 2/K, 1/AHl, 1/N, 1 /T, 1/AEl, l/EH3, 1/K, 
1/PA(J), 1/T 

2 / PAl, 1/K, 1/R, 2/R, 1/EHl, 1/K, 1/PAQ>, 1/T 

Z/PAl, 2/K, 1/ AW, 1/S, 1/T 

2/PAl, 2/K, 2/UHZ, 1/S, 1/T, l/UH3, l/M, 1/R 
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Daily 

Data 

Date 

Day 

December 

Deduct 

Defer 

Deliver 

Demand 

Depart ure 

Deposit 

Determine 

Did 

Difference 

Direct 

Direction 

Distance 

Divide 

Do 

Dollar 

Down 

2/PAl. 2/D, 2/Al, l/Y, 1/L, 1/Y 

2 / PA 1, 3 / D, l / A 1, 1 / A Y, 1 / D T, l / U HZ 

2. /PA l, 3/D, 1 /Al, 1/AY, 1/Yl, 1 /T 

2 /PAl, 3 /D, l/EH3, 1/Al, 1/A Y 

2/PAl, 1 /D, 2/Yl, 3/S, Z/EH2, 2/EHZ, 1/M, 1/B, 1/R 

2/PAl, 1 /D, l/13, 3/D, 1/UHZ, 1 /UHZ , 1/K, 1/PA(]J, 1 / T 

Z/PAl, 1 /D, 1/Yl, 3/F, 1/ER, 1 / R 

Z/ PAl, 1 / D, 1 /UH3, Z /L. 1 /12, l /V, l / ER 

2/PAl, 1/D, l /EH3 , 2/M, 1/AEl, 1 /AEl, 1 /N, 1/N, 1/D 

?./PAl, 1/D, 1/13, 2/P, 2/AHl, 1/R, 1 /T , 1/CH, 1 /R 

2/PAl, 1 /D, 1 /13 , 3 /P, 1/AHl , l /UH3, 1/Z, 1/!2 , 1/T 

2/PAl, 1/D, l /I2, 3/T, 2/R, 1 / R, 1/ M, 1 /13, 1/N 

2/PAl, 2/D, 1/I, 1 /D 

2/PAl, 2/D, 1/12, 1/F, 1/R, l/EH3, 1/N, 1 /S 

1/PAl, 1/D, 1/ER, 2 / EHl, 2/K, 2/PA(/), 1/T 

2/PAl, 2/D, 2/ER, 1 /EHl , 1/K, 1/SH, l/UH3, 1/N 

2/ PAl, 2/ D, 2/Il, 1/S, 1 / T, 1 / EH2, 1/N, 1 /S 

1 /PAl, 1/D, 1/13, 3/V, 1/AHl, l /UH3, 1 /El, 1/D 

2/PAl, 3/D, 1/IU, 1 /U 

2/PAl, 3/D, 2/UH3, 1/AHl, 1/L, l/UH3, 1/R 

2/PAl, 2/D, l/UH3, 1/AHl, 1/Ul, 1/N 
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East 

Economic 

Effective 

Eight 

Eighteen 

Eighty 

Electric 

Eleven 

Employee 

Enter 

Even 

Ever 

Except 

Exception 

Exchange 

Excuse * 

Expand 

Z/PAl, 1 /E , 1/ Yl, 1 /S, 1/T 

1/ PAl, l/EH2, 1/K, 1 /UH3 , 2/N, 1/AHl, 1/M, 
1/12, 1/K 

1/PAl, 1 /UHZ , 3/F, 1/EHl, 1/K, 1/PA(/J , 1 /T, 
1/13, I/V 

1/PAl, 1/A l, 1/ AY, 2/Yl, 2 /T 

2 / PAl, 1 /Al, 1/AY, 2/Yl, 2/T, 2/PA(/), 1 /El, 
1/El, 1/N 

2/ PAl, 2 / Al, 1/AY, 1/Yl , 1/D, 1/Y 

1/PAl, l/UH3, 3/L, 1/EHl, 1/K, l / PA(/J, 1 /T, 
1/R, 1/!3, 1/K 

1/PAl, l/UH3, 3/L, 1/EHl, 1 /V, l /EH3 , 1/N 

1/ PAI, 1/EHZ, 1/M, 3/P, 2/L, 2/01, 1/!3, 1/El, 
1/El 

2/PA l, 1/EHl, 1/N, 1/T, 1 /ER 

2/PAl, 1 /E, 1/V, 1/EHZ , 1/N 

2/PAl, 2/EHl, 1/V, 1/R, 1 /R 

1/PAl, 1 /EHZ, 1/K, 2/S, 1 /EHl, 1 /P, 1/PA(/J, 1/T 

1/PAl, l /EH2 , 1/K, 3/S, 1 /EHl, 2/P, 1/SH, 
l/UH3, 1/N 

1/PAl, l/EH3, 1/K, 1 /S , 2/T, 3/CH, 1 /A l, 1 /AY, 
1 /Yl, 1 /N, 1/D, 1/J 

1/PAl, 1/EHZ, 1/K, 1/S, 2/K, 1/Yl, 1/IU., 1/Ul, 1 /Z 

1/PAl, l /EH3 , 1/K, 3/S, 2/P, 1/AEl, 1/EH3, 1/N, 
1/D 
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Expense 1 / PA I, l /EH3 , 1/K~ 3/S , 2/P, I/EH, 1/N , 1/S 

Experience 1/PA l, l /EH3, 1/ K, 3/S , 3/P, 1/ 11, 1/R, 1/Yl, 
l /UH3, 1 /N, 1/S 

-
Express 1/ PAl, l /EH2 , 1/ K, 3/S, 2/ P , 1/R , 1/ EHl, 1/S 

Extend 1/ PAl, 1/ EH2, 1/K, 3/S, 2/T, 1/EH I, 1 / 13, 1/N, 
1/D 

Extensive 1/PAl, l / EB2, 1/ K, 2 /S, 2/T, 1 /EH J.. 1/N, 1/S 
1/12, 1 / V 
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Face 

Far 

Fast 

February 

Feet 

Few 

Fifteen 

Fifty 

Fight 

File 

Fill 

Find 

Five 

For 

Force 

Form 

Forty 

Forward 

Fourteen 

Fourth 

Friday 

From 

2/PAl, 3/F, 1/Al , 1/AY, 1/Yl, 1/S 

2/PAl, 3/F, 1/AHl, l /UH3 , 1/R 

2/PAl, 2/F, 1/AE, l/EH3, 1/S, 1/T 

2/PAl, 1 /F, 2/EHI, 1/B, 2/Yl, 1/Ul, l / EH3, 1/13 , 1/ R, 2/El 

2/PA l , 2/F, 1/E, 1/T 

2/PAl , 3/F, 1/Y, 1/IU, 1/Ul 

1/PAI , 1/ F, 1/Il, 2/F, 2/T, I /E l, 1/El, 1/N 

Z/PAl, 2/F, 2/Il, 1/F, 1/T, 1/Y 

Z/PAl, 2/F, l/UH3, l/AH2, 1/El, 1/T 

2/PAl, 3/F, 1/AHl, 1/El, l/UH3, 1/L 

2/PAl, 3/F, 1/Il, l/UH3, 1/L 

Z/PAl, 3/F, 1/AHl, 1/13, 1/El, 1/N, 1/D 

2/PAl, 3/F, l/UH3, 1/AHl, 1/El, 1/V 

2/PAl, 2/F, 1/0, 1/R 

2/PAl, 2/F, 1/0, 1/R, 1/S 

2/PAl, 2/F, 1/0, 1/R , 1/M 

2/PAl, 2/F, 1/01, 1 /R, 1/DT, 1/Y 

Z/PAl, 3/F, 1/01, 1/R, 1/W, 1/ER, 1/D 

1/ PAl, 1 /F, 1/0, 2/R, 2/T, 2/PA(/), 1/El, 1/El, 1/N 

2 / PA l , 3 / F, l / 0, 1 / R, 1 / TH 

2/PAl, 1/F, 2/R, 1/AHl, 1/El , 1/D, 1/Al, 1/AY 

?. I PA l , 3 / F, l I R , l /UH 1, l / M 
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Front 

Future 

2/PAl, 3/F, 1/R, 1/UHl, 1/N, 1/T 

2/PAl, 3/F, 2/Yl, 1/Ul, 2/T, 1/CH, 1/ER 
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Gasoline 2/PAI, 1/G, 1/AEl, 1/S, 2./UH3, 3/L, 1/E, 1/N 

Glide 2/PAl, 2./G, 1/L, 1/AHl, 1 /E l, 1/D 

Government 2/PAl, 2/G, 2/UHl, 1/V, 1/R, 1/M, l/EH3, 1 /N, 
1/T 

Grade 2/PAl, 3/G, 1/R, 1/ Al, 1 /AY, 1/Yl, 1 /D 

Great 2/ PAl, 2. I G, 1/R, 1/ Al, 1/El, 1/T 

Ground 2/PAl, 3/G, 1/R, 1/AHl, 1/Ul, 1/N, 1 / D 

Guarantee 1/PAl, 1/G, l/EH3, 1/R, l/UH3, 2/N, 3/T, 1/E, I/El 

Guard 2/PAl, 3/G, 1/AHI, l/UH3, 1/R, 1/D 

Guess 2/PAl, 3/G, I /EH, 1/S 

Guide 2/PAl, 2/G, I/ AH!, 1 / El, 1/D 

-
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Had 

Hair 

Hand 

Handle 

Happen 

Hardware 

Has 

Have 

He 

Headlight 

Hear 

Heard 

Heart 

Hello 

Help 

Her 

High 

Him 

Hire 

His 

How 

2/PAl. 2/H, 1/AE, l /EH3, 1/D 

2/PAl, 2/H, l /A2, l /EH2, 1/R 

2/PAl, 3/H, 1/AE, l /EH3, 1/N, 1/D 

2/PAl, 2/H, 2/AEl , l /EH3, 1/N, 1/D, l / UH3, 1 / L 

2/PAI, 3/H, 2/AEl, l/EH3, 1/P, 1/13, 1/N 

2/PAI, 3/H, 1/AHI , 1/R, 1/D, 1/W, 1/E!-iZ, 1/R 

2/PAl, Z/H, 1/AE, 1/13, 1/Z 

Z/PAl, 2/H, 1/AE, l/UH3, 1/V 

2/PAl, 2/H, 1/E 

2/ PAl, 2 /H, 1/EHl, 2 / D, 1 / L, l /UH3, 1 / AH2, 
1 /Yl, 1/T 

2/PAl, 2/H, 1/E, 1/R 

Z/PAl, 2/H, 1/ER, 1/R, 1/D 

2/PAl, 2/H, 1/AHl, 1/R, 1/T 

2/PAl, 3/H, 1/EHl, l/UH3, 1/L, l / UH3, 1/ 02, 2 /U l 

2/PAl, 3/H, 1/EHl, l/UH3, 1/L, 1/P 

2/PAI , 2/H, 1/ER, 1/R 

2/PAl, 2/H, 1/AHI, 1/El 

2/PAl , 2/H, 1/11, 1/M 

Z/PAl, Z/H, 1/AHl, 1/Yl, 1/ER 

2/PAl, 2/H, 1/1, 1/Z 

2/PAl, 3/H, 1/AHl, 1/02, 1/U l 
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However 

Hundred 

Hurry 

2/PAl, 2/H, 1/AHl, 1/Ul, 1/EHl, 1 /V, 1 /R, 2/R 

2 / PA l , 3 / H, l / UH 1, 1 / N, l / D, l / R, 1 / EH2 , 1 / D 

2 / PA 1, 2 / H, l / ER , l / R, 1 / Y 
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I Z-/PAl , 1/AHl, l /EH3 , 1/ El 

If 2/PAl, 1 /1, 1/F 

Impatient 1/PAl, 1/11 , 2/M, 3/P, 2/Al , 1/AY, 1/SH, 1/ EH3, 
1/N, 1/T 

Imperative 1 /PAl, 1 /12 , 2/M, 2 / P, 2/EHl , 1/R, l/ EH3, 1/T 
1/ 13, 1 / V 

Imply 1/PA l, 1/Il , 2/M, 2/P, 2/L, 1 /AHl, 1/Y 

Impossible 1/PA l , 1 /12, 2/M, 3/P, 1 /AH l, 1/S, l/UH3, 1 /B, 1/L 

Impress 1 / PAl, 1/12 , 1/M, 2/ P, 2 /R, 1/ EHl, l / S 

Improvement 1/PAl, 1/13, 1/M, 3/P, 1/R, 2/ Ul , 1/V, 1/M, 
l / E H3, 1/N, 1/T 

In 2 /PA l, 1/I, 1/N 

Inch Z/PAl, 1/Il, 1/N, 1 /T, 1/CH 

Include 1/PAl, 1/13, 1/N, 3/K, 1/L, 1 /IU, 1/Ul, 1 / D 

Inconsistent Z /PA l, 2 / Il, 1 / N, l / K, 1 / UH3, 2 / N, 3 / S, 1 /12 , 
1/S, 1/T, l /EH3 , 1/N, 1/T 

Inconvenience - 2/ PAl, 2 /Il , l /N, 1/K, l / UH3, 2 /N, 3/V, 1/ E 1, 
1 / N, 1 / Y l, 1 / U H3 , 1 / N, l / S 

Increase 1/PAl, l /I2, 1/N, 3/K, 1/ R, 1/E, 1 /S 

Independent- 2/PAl , 1 /12 , 1/N, 1/D, 1 / Y 1, 3 / P, 1 / EH 1, 1/N, 
1 /D, 1/13 , 1/N, 1/ T 

indicate 2/ PAl , 2/12 , 1/N, 1/D, 1 /13 , 1/K, 1/ Al, 1/AY, 

Inferior 1/PAl, 1 /12 , 1/N, 3/F, 2/E l, 1/ R, 1/Y, 1/ER 

1/T 

Influence 2/PA l, 2/11, 1 / N, 2 / F, 1 / L , 1/Ul , l /13 , 1 /N, 1/S 
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Inform 

Information 

Initial 

Inquire 

Insert 

Inside 

Instead 

Instruct 

los;.1fficient 

Insurance 

Intelligibility 

Intend 

Interest 

Interrupt 

Into 

Introduced 

Inv es tig;:ite 

l s 

lt 

1 / PA 1, 1 / 12. 1 / N. 3 / F, l / 0, l / R, l / M 

2 / PA 1, l / 12, l / N, l / F, 2 / R, 3 / M, l /Al , 1 / A Y, 
1/SH, l/UH3, 1/N 

1/PAl, 1/12., 2/N, 2/Il, 1/SH, l/UH3, 1/L 

1/PAl, 1/13, 2/N , 3/K, 1/W, 1/AHZ, 1/El, 1/R 

1 / PA 1, l / I2, 2 / N, 2 / S, l / ER, l / R, l / T 

2/PAl. 1/13, 1/N, 2/S, 1/AHl, 1/El , 1/D 

l / PA 1, l / 12, 2 / N, 2 / S, 1 / T, 1 / EH, l / D 

1/PAl, 1/12, 1/N, 3/S, 2/T, 1/R, 1 /UHl, 1/K, 1/T 

2/PAl, 1/12, 2/N, 1/S, l/UH3, 2/F, 1/12, 1/SH, 
l/EH3, 1/N, 1/T 

1 /PAl, 1 /11, 1/N, 3/SH, 1/R, 1/R, 1/EH3, 1 /N, 1/S 

1 /PAl, 1/12, 2/N, 1/T, l/EH3, 2/L, l/UH3, 2/D, 
2 / J, l / UH 3, 2 / B, l / 12, l / L, l / I3, l / T, 2 / Y 

1/PAl, 1/12, 2/N, 3/T, 1/EHl, 1/13, 1/N, 1/D 

2/PAl, 2/12, 2/N, 1/T, 1/R, 1/EHZ, 1/S, 1/T 

1/PAl, 1/12, 2/N, 1 /T, 1/ER, 2/UHl, 2/P, 2/T 

1/PAl, 1/11, 1/N, 2/T, 1/U 

1/PAl, 1/12, 1/N, 1/T, 2/R, l /UH3, 2/D, 1/IU, 
1/Ul, 1/S, 1/T 

1/PAl, 1/12, 2/N, 2/V, 2/EHl, 1/S, 1/T, 1/13, 
1 /G, l/A2, 2/Yl, 2/T 

1/PAl , 1/I, 2/Z 

1/PAl, 1/11, 1/T 
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Jacke~ 2/ PAl, 2/D, 2/ J, 1/AEI, l / EH3, 1 / K, l / EH3, 1/T 

January 2/PAl, 2/D, 1/J, 2/AEl , 1/13, 1/N, 2/Yl, 1/Ul, l/EH3, 
1/13, 1/R, 2/El 

Joint Z/PAl, 2/D, 2/ J , 1/01, 1/13, 1/AY, 2/N, 1/T 

July 1/PAl, 1 / D, I / J, 1/IU, 3/L, 1/ AHl , 1/El 

June 1/PAl , 2/D, 3/ J, 1/IU, 1/ u. 1/N 

Jus:ice 2/PA l , Z/D, 2/ J, 1 / UHl, 1/S, 1 /T, 1/13, 1/S 
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Keep 

Kind 

Knew 

Know 

Knowledge 

2/PAl, 2/K, 1 /El , 1 /Y, 1/P 

2 /PAl , 2/K, 1/AHl , l /E l, 1 /N, 1/D 

2 /PA l, 1/N, l / IU, 1 /U 

Z/ PA!, 1 /N, l / UH3, 1 /01, 1/ Ul 

2 / PA 1, 2 / N, l /AH 1, 1 / L, 1 / EH 3, 1 / D, l / J 
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Lead* 2/ PAl, 2/L, 1 /EHl, 1 /13, 1/D 

Least 1/PAl. 2/ L, 1 /El, 1 /Y. 1/S, 1/T 

Leave 1/ PAl, Z/ L, 1 /E l, 1 /Y l, 1 /V 

Leeway 2/PAl, 2/L, 2/El, 1 /W, 1/Al, 1 /AY 

Left 2/PAl, 2/L, l/EH2, l /UH3, 1/F, 1 /T 

Life 2/PAl, 2/L, 1/AHl, l/El, 1/F 

Light 2/ PAl, 2/L, l /UH3, l/AH2, 1/Yl, 1 /T 

Limit 1 / PAl, 2/L, 1 /12, 1/M, 1/13 , 1/T 

Lis t 2/PAl, 1/L, 1 /Il , 1/S, 1/T 

Live 2/PAl, Z/L, l /11 , 1/V 

Location 2/PAl, 1/L, l /UH3, 1/02 , 2/.K, 1/AZ , 1/Yl, 1/SH, 
l /UH3, 1/N 
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Made 

Manage 

March 

Mark 

Material 

Maximum 

May 

Measurement 

Mechanic 

Medium 

Member 

Men 

Merge 

Mile 

Million 

Mind 

Minutes 

Mistake 

Monday 

I /PAI, I /M , 2/AI, 1/AY, 1/Yl, 1/D 

2/ PAI, 2 / M, l / A El, l/.EH3, l IN, 1/13, 1/ D, 1/ J 

2/PAl, 2/M, 1/AHl, l/UH3, 1/R, I/T, I/CH 

2/PAl, 2/M, 1 /AHl, l/UH3, 1 /R, 1/K 

2/PAl, 1/M, l/EH3, 3/T, 2/11, 1/R, 1/El, l/UH3, 
1 /L 

2/PAl, 2/M, 1/AEl, 2/K, 1/S, l /EH3, 1 /M, l/UH3, 
l / 1'.1 

2/PAl, 1/M, 2/EH3, 1/Al, 1/AY 

2/PAl, 2/M, 2/EHl, 1/ZH, 1/R, 1 /M, l /EH3, 1/N, 
1/T 

1/PAl, 1/M, 1/EHZ, 3/K, 1/AEl, l/EH3, 1/N, 
1/13, 1/K 

2/PAl, 2/M, 2/El , 1/D, 1/El, 1/UHZ, 1/M 

1/PAl, 2/M, 2/EHl, 1/M, 1/B, 1/ER 

2/PAl, 2/M, 1/EHl, l/I3, 1/N 

2/PAl, 2/M, 1/ER, 1/R, 1 /D, 1/J 

1/PAl, 2/M, 1/AHl, 1/!3, l/UH3, 1/L 

2/PAl, 1/M, 2/Il, 1/L, 1/Yl, l /UH3, 1/N 

2/PAl, 2/M, 1/AHl, 1/El, 1 /N, 1/D 

2/PA l, 2/M, 1/Il, 1/N, 1/!3, 1/T, 1/S 

2/PAl, 1/M, 1/13, 2/S, 2/T, 1/Al, 1/AY, 1/Yl, 1/K 

2/PAl, 2/M, 1/UHl, 1/N, 1/D, 1/Al, 1/AY 
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Month 

Mr. 

Mrs. 

Much 

Must 

Z/ PAl, 2/M, 1/ UHl, 2/N, 1 /TH 

Z/PAl, 2/M, 2/12, 1/S, 1/T, 1/ER 

1/PAl, 1/M, 2/11, 1 /S, 1 /!2, 1 / Z 

1/ PAl, 2/M, 1 /UHl , 1 /T , 1 /CH 

1/PAl, 2/M, 1 /UHl , 1/S , 1/T 
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-

Nation 

Nee es sitate 

Never 

Newspaper 

Nine 

No bod~· 

North 

Not 

November 

Now 

Number 

· 2/PAl, 1/N, 2/Al, 1/AY, 1/SH, 1/EHZ, 1/N 

2/PAl, 1/N, l/EH3, 2/S, 2/EHl, 1/S, 1/13, 1/T 
1/Al, 1/AY, 1/T 

Z/PAl , 1/N, 2/EHl, 1/V, 1/ER 

2/PAl, 1/N, 2/IU, 1/Ul, 2/Z, 1/P, 1/Al, 1/AY, 
1/P, 1/R 

2/ PAL 2/N, 1/AHl, l/I3, 1/ Y, 1/N 

Z/ PAl, 1/N, 2/01, 1 / B, 1 /UHl, 1/ D, 1/ Y 

2/PAl, 2/N, 1/0, 1/R, 1 / TH 

2/ PAI, 1/N, 2/ AHl, 1/ T 

1/PAl, 1/N, 1/01, 3/V, 2/EHZ, 1/EH3, 1/M, 1/ B, 1/ER 

2/PAl, 2/N, 2/UH3, 1/AHl, 1/02, 1/Ul 

2/PAl, 1/N, 2/UH!, 1/M, 1/B, 1/ER 
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Objected 

Observe 

O'Clock 

October 

On 

Once 

One 

Operate 

Our(s) 

Over 

1/PA l, l/UH2, 1/B, 2/D, 2/J, 1/EHl, 1/K, 1/PA(JJ, 
1/T, 1/13, 1/D 

1/PAl, 1 /UHZ , 2/B, 1/Z, 1/ER, 2/R, 1/V 

1/PAl, 1/01, 3/K, 1/L, 1/AHl, 1/K 

1/PAl. 1/AHl, 1/K, 2/PA(JJ, 3/T, 1/02, 1/Ul, 
1/B, 1/R 

Z/PAl, 1/AH, l/UH3, 1/N, 1/N 

2/PAl, 2/W, 1 / UH l, 1 / UH 3, 1 / N, 1/T, 1/S 

2/PAl, 2/W, 1/UH, 1/N 

2/PAl, 2/AHl, 1/ P, 1/ER, 1/Al, 1/A Y, 1/T 

2/PAl, 1/AHI, 1/Ul, 1/ER, (1/Z) 

2/PAl, 2/01, 1/Ul, 1/V, 1/ER 
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Pacific 

Page 

Paper 

Parallel 

Part(s) 

Pass 

Pattern 

Pavement 

Pay 

Percent 

Percentage 

Performance 

Period 

Pertain 

Phone 

Phr a se 

Place 

Placement 

Plan 

1/PAl, 1/P, 2/EH2 , 3/S, 1/11, 1/F, 1/13, 1/K 

2/PAl, 1/P, 2/Al, 1/AY, 1/AY, 1/Dl, 1/ J 

2/PAl, 1/P, 2/Al , 1/AY, 1/P, 1/ER 

2/PAl, 2/P, 2/EHl , 1/R, 2/UH3, 1/L, l/EH3, 
l /UH3, 1/L 

2/PAl, 2/P, 1/ AHl, 1/R, 1 / T , (1 /S ) 

2/PAl, 2/P, 1/AE, l/EH3, 1/S 

Z/PA l , 2/P, 1 /AEl, 1/EH3, 1/DT, 1 /ER, 1 /N 

2/PAl, 1/P, 2/Al , 1/AY, 1 / V, 1/M, l/EH3, 1/N, 1 /T 

2 / PA l , 2/P, 1 / EH3, 1/ Al, 1 / A Y 

1/PAl, 1/P, 1/R, 3/S, 1/EHl, 1/N, 1/T 

1 / P A 1, 1 / P, 1 / R, 3 / S, 1 / EH I , 1 / N , I / T , I / 13, 
1/D, 1/J 

1/PAl, 1/P, 1 /R, 3/F, 1/02, 1/R, 1/M, I /EH3, 
1/N, 1 /S 

2/PAl , 2/P, 2 / 12, 1/R, 1 /E l, l/UH3, 1/D 

1/PAl, 1/P, !/ER, 3/T, 1 /Al, 1 /AY, 1/Y l, 1/N 

2/PAl, Z/F, 1/0, 1/Ul , 1 /N 

2/PAl, 2/F, 1/R, I/Al , 1/AY, 1/Yl, 1 /Z 

2/PAl, 2/P, 1/L, 1/Al, 1/AY, 1/Yl, 1 /S 

2/PAl, 2/P, 2/L, l /A2 , 1 /A Y, 1/S, 1/M, l/EH3, 
1/N, 1 /T 

2/PAl , 2/P, 2/L, 1/AEI, l /EH3 , 1/N 
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Please 

P.M. 

Policy 

Position 

Poss ible 

Postage 

Potential 

Practice 

Preference 

Preparation 

Prepare 

Present 

Pressure 

Price 

Print 

Problem(s) 

Produce 

Program 

Progress 

Public 

Pupil 

2/PAl, 2/P, 2/L, 1/El, 1/El, 1/Z 

1/PAl, 1/P, 1/El, 2/El, 2/PA(]), 2/EHI, 1/EH3. 
l/UH3, 1/M 

2/PAl, 2/P, 1/AHl, 1/L, 1/13, 1/S, 1/Y 

1/PAl, 1/P, 2/UH3, 2 / Z, 1/11, 1 /SH, l/UH3, 1 /N 

2/PAl, 2/ P, 1/AHl, 1/S, l/UH3, 1/B, 1 / L 

2/PAl, '2 /P, 1/01, 1/S, 1/T, 1/13, 1/D, 1/J 

1/PAl, 1 / P , 2 /02, 2 /T, 2/EHl, 1/N, 1/SH, l/UH3, 1 / L 

2/PA l , 1/ P , 2/R, 1/AEI, 2/K, 1 /PA(), 1/T, 1/13, 1 /S 

2/PA 1, 2 / P, 2 /R, 1/ EH2, l /V, 1 / R, l /EH3, l /N, l /S 

2/ PAl, 1/ P, 1/R, l/EH3, 2/P, 1/ER, 2/Al, 1/AY, 
1/SH, l /UH3, 1/N 

2 /PAl, 2/P, 1/R, l/EH3, 3/P, l /EH3, 1 /Al , 1/R 

l / PA 1, l / P , 1 / R, 2 / I3, 2 / Z , l / EH2 , l / EH2 , l / N, l / T 

2/PAl, 1/P, 2/R, 1/EHl, 1/SH, 1/ER 

2/PAl, 2/P, 1 /R, l/UH3, 1/AHZ, 1/El, 1 /S 

2/PAl, 2/P, 1 /R, 1/Il, 1/N, 1/T 

2/PAl, 2/P, 2/R, 1/AH l, 1/B, 1 /L, l/EH3, 1/M, (1/Z) 

2/PAl, 1/P, 1 /R, 2 /UH3, 1/D, 1 /IU, 1/Ul, 1/S 

2 / PA 1, l / P, 2 / R, 1 / 0 l, l / G, l / R , l / A E 1, l / EH 3, 1 / M 

2/PAl, 2/P, 2/R, 2./AHl, 1/G, 1/R , 1/ EHl, 1 /S 

Z/PAl, 1/P, 2/UHl , 1/B, 1/L, 1/13, 1/K 

Z / PA 1, l / P, 2 / Y 1, 2 / U 1, 1 / P, l / UH 3, l / L 
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Quantity 2/PAl, 2/K, 1 /W, 2/AH2, l/EH3, 2/N, 1/DT, 1/12, 
1/DT, 1/Y 

Quart 2/PAl, 2/K, 2/W, 1/02, 1/R, 1/T 

Question 1/PAl, 2/K, 2/W, 1/EHl, 1 /S, 2/T, 2/CH, 2/UH3, 
1/N 

Quick 2/PAl, 2/K, 1/W, 1/11, 1/K 

Quiet 2/PAl, 2/K, 1 /W, 1/ AHl, 1/ Y, l /EH3, l /T 

Quite 2/PAl, 2/K, 1 /W, 1/UHl, 1/ Y, 1 /T 

Quotation 2/PAl, 1 /K, 1 /W, 1/01, 3/T, 2/AZ, 1/Y, 1/SH, 
l/UH3, 1 /N 

Quote 2 /PAl, 2/K, 1/W, 1/01, 1/Ul, 1/T 

-
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Range 

Rapid 

Reaction 

Read* 

Read* 

Receive 

Recognition 

Recommend 

1/PAl, 1/R, 2/Al, 1 /AY, 1/13, 1/N, 1/D, 1/J 

2/PAl, 2/R, 1 / AEl, 1/P, 1/13, 1/D 

1/ PAl, 1/R , 2/El, 1/AEl, l/EH3, 1/K, 1/SH, 
I/UH3 , 1/N 

2/PAl, Z/R, l/EH3, 1/13, 1/D 

2/PAl, 2/R, 1/ El, 1/El, 1 /D 

1/PAl, 1/R, 1/El, 3/S, 1/E, 1/El, 1/V 

2/PAl, 1/R, l/EH3, 2/K, 1/12 , Z/G, 3/N, 1/12, 
1/SH, l/UI-I3, 1/N 

2/PAl, 1/R, l/EH3, 2/K, l/UH3, 3/M, 1/EH, 1/N, 1 /D 

Recommendation 2/PAl, Z/R, 1 /EH3, Z/K, 1/EHZ, 1/M, 1/EHZ, 1/N, 
3/D, 1/Al, 1/AY, 1 /SH, l/UH3, 1/N 

Refund 

Register 

Release(d) 

Remark 

Remember 

Remind 

Reorganize 

Repeat 

Replace 

Replacement 

2/PAl, Z/R, 1/El, 1/F, l/UH3, 1/UHl, 1/N, 1/D 

2/PAl, 2/R, l/EH2, 1/D, 1/J, l /I3, 1/S, 1/T, 1/R 

1/PAl, 1/R , 1/El, 2/L, 1/El, 1/Yl, 1/S, (1/T) 

2/PAl, 1/R, 1/El, 3/M, 1/AHl, 1 /R, 1/K 

2/PAl, 1/R, 1/El, 3/M, 2/EH3, 2/UH3, 1/M, 1/B, 1/R 

2/PAl, 1/R, 1/El, 3/M, 1/AHl, 1/El, 1/N, 1/D 

2 /PAl, 1/R, 1/El, 3/01, 1/R, 2/G, l / UH3, 1/N, 
1/ AHl, 1/ Yl, 1/ Z 

l / PA 1, 1 / R, l IE 1 , 3 / P, l /E 1, 1 / Y 1, l / T 

1/PAl, 1/R, 1/El, 3/P, 1/L, 1/Al, 1/AY, 1/S 

1/PAl, 1/R, 1 /El, 3/P, 1/L, 2/Al, 1/Yl, 1/S, 
1/M, l/EH3, 1/N, 1/T 
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Report 1/PAl, 1 /R, 1/El, 3/P, 1/01, 1/R, 1 /T 

Represent Z/PAl, 2/R, l/EH3, 1/P, 1/R, 1/13, 3/Z, l/EHl, 
1/N, 1/T 

Request 1/PAl, 1/R, 1 /13, 3/K. 1/W, 1/EHl, 1 /S, 1/T 

Return 1/PAl, 1/R, 1/El, 3/T, 1/ER, 1/R, 1/N 

Right Z/PAl, 2/R, 1/AH2, l /UH3, I /E l, 1/T 

Rotation 1/PAl. 1/R, 1/02 , 3/T, 1/Al, 1/AY, 1/SH, l/UH3, 1/N 

Runway 2/PAl, 2/R, 1/UHl, 1 /N, 1/W, 1/A 1, 1/AY 

'
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Said 

Same 

Saturday 

Save 

Say 

School 

Screen 

Search 

Season 

Second(s) 

Section 

Secure 

See 

Seen 

Select 

Self 

Sell 

Send 

Sent 

Separate 

Z/PAl, 3/S, 1/EHI, 1/13, 1/D 

2/PAl, 2/S, l/EH3, 1 /A l, 1/AY, 1/ Yl, 1/M 

2/PAl, 2/S, 1/AEl, 2/EH3, 1/DT, 1/R, 1/D, 1/Al, 
l/AY 

Z/PAl, 2/S, l/EH3, 1/Al, 1/AY, 1/Yl, 1/V 

Z/PAl, 2/S, 1/EH3, 1/Al, 1/AY 

Z/PAl, Z/S, 2/K, 1 /Ul, 1/Ul, 1/L 

2/PAl, 2/S, 2/K, 2/R, 1/El, 1/El, 1/N 

2/PAl, 2/S, 1/ER, 1/R, 1/T, 1/CH 

2/PAl, 3/S, 1/E, 1/Z, 1/EHZ, 1/N 

2 / PA 1, 1 / S, 2 / EH 1, 1 / K, 1 / UH2 , 1 / N, 1 / T, ( l / S) 

2/PAl, 1/S, 2/EHl, 2/K, 1/SH, l/UH3, 1/N 

1/PAl, 1/S, 1/13, 2/K, 2/Yl, 1 /ER, 1 /R 

2./PAl, 2/S, 1/El, 1/El 

Z/PAl, 2/S, 1/El, 1/El, 1/N 

1/PAl, 1/S, 2/UH3, 2/L, l/UH3, 1/EHl, 1/K, 1/T 

2/PAl, 2/S, 1/EHl, l/UH3, 1/L, 1/F 

2/ PAI, 2/S, 1 / EHl, 1/ UH3, 1/ L 

2/PAl, 2/S, 1/EHl, 1/13, 1/N, 1/D 

Z/PAl, 2/S, 2/EH3, 1/EHl, 1/N, 1 /T 

2/PAl, 2/S, 1/EHl, 1/P, 1/R, l/EH3, 1/T 

"S" Page 1 of 4 



Separation 

September 

Serve 

Seven 

Seventeen 

Seventy 

Several 

She 

Shipment 

Short 

Shortage 

Should 

Side 

Sign 

Signal 

Signature 

Significant 

Since 

Single 

Situation 

2/PAl, 1/S, 1/EHl, 2/P, 1/ER, 2/Al, 1/AY, 1/SH, 
l/UH3, 1/N 

1 /PA l, 1/S, 1/EHZ, 2/P, 3/T, 1/EHl, 1/M, 1/B, 1/R 

2/PAl, 1/S, 2/ER, 1/R, 1/V 

2/PAl, 2/S, 1/EHl, 1 /V, l /EH3, 1/N 

2/PAl, 2/S, 1/EHl , 1/V, l/EH3, 2/N, 2/T, 1/El, 
1/El, 1/N 

2/PAl, 2/S, 1 /EHl , 1/V, l/EH3, 1 /N, 1/D, 1 /Y 

2./PAl, 1/S, 2 /EHl , 1/V, 1/R, l/UH3, 1/L 

2/PAl, 2/SH, 1/El, 1/El 

2/PAl, 2/SH, 2/IZ, 1/P, 1/M, l/EH3,, 1/N, 1/T 

2./PAI, 2/SH, 1/01 , 1/R, 1/T 

2/PAl, 2/SH, 1/02, 1/R, 1/T, 1/12, 1/D, 1/J 

Z/PAl, 2/SH, 1/IU, 1 /IU, l/IU, 1 /D 

2/PAl, 2/S, 1 /AHl, 1/El, 1/D 

2/PAl, 2/S, 1/AHl, 1/13, 1 /El, 1/N 

2/PAl, 2/S, 2/11, 1/G, 1/N, l/UH3, 1/L 

2/PAl, 3/S, 2/11, 1/G, 1/N, 1/13 , 1/T, 1/CH, 1/ER 

1 / PA 1, 1 / S, 1 / 12 , 2 / G, 3 / N , 1 / 12, 1 / F, 1 / 13, 
1/K, l /EH3, 1/N, 1/T 

2/PAl, 2/S, 1/I, 1/N, 1/S 

2 /PAl, 2/S, 2/11, 1 /NG, 1/G, 1/L 

2/PAl, 2/S, 1/12, 1/T, 1/CH, 1/IU, 2/Ul, l/A2, 
1/AY, 1/SH, l/UH3, 1/N 
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Six 

Sixteen 

Sixty 

Size 

Sketch 

Slow 

Sort 

Sound 

South 

Speaker 

Specific 

Speed 

Spend 

Spring 

Square 

Stamp 

Standard 

State(s) 

Statement 

Station 

Statistics 

2/PAl, 2/S, 1/11 , 1/K, 1/S 

2/PAl, 1/S, 1/11, 2/K, 2/S, 2/T, 1/E l, 1/El, 1 /N 

2 /PAl, 2/S, 1/Il, 1/K, 1/S, 1/T, 1/Y 

2/PAl, 2/S, 1/AHl, 1/13, 1/El, 1/Z 

2/PAl, 2/S, 2/K, 1 /EHl, 1/13, 1/T, I/CH 

2/PAl, 2/S, 2/L, l/UH3, 1/01, 1/Ul 

2/PAl, 2/S, 1/0, 1/R, 1/T 

2/PAl, 2/S, 1 / AHl, 1/ UH3, 1/U 1, l /N, 1 /D 

2/PAl, 2 /S, 1/AHl, 1/02, 1/Ul, 1/TH 

2/PAl, 2/S, 2/P, 1/E, 1/K, 1/ER 

1/PAl, 1 /S, l/EH2, 2/S, 1/Il, 1/F, 1/!3, 1/K 

2/PAl, 2/S, 2/P, 1/El, 1/El, 1/D 

2/PAl, Z/S, 2/P, 1/EHl, 1/13, 1/N, 1/D 

2/PAl, 2/S, 2/P, 1/R, 1/Il, I/NG 

1/PAl, 1/S, 2/K, 2/W, l/EH3 , 1 /13, 1/R 

2 /PA l, 2/S, 2/T, 1/AEl, l/EH3, 1/M, 1/P 

2/PAl, 2/S, 3/T, 1 /AEl , l/EH3, 1 /N, 1/D, 1/ER, 1/D 

2/PAl, 2/S, 2/T, 1/Al , 1/AY, 1/Yl, 1/T, (1 /S) 

2/PAl, 2/S, 3/T, 1/Al, 1/AY, 2/T, 1/M, l /EH3, 
1/N, 1/T 

2 / PA 1, 2 / S, 1 / T, 2 / A 1, 1 / A Y, 1 /SH, 1 / UH 3, 1 / N 

2/PAl, 1/S, 1/T, l/EH2, 3/T, 2/11, 1/S, 1/T, 
1/!3, 1/K, 1/S 

'
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Stock 2/PAl, 2/S, 2/T , 1/AHl, 1/AWZ, 1/K 

Stop 2/PAl, 2/S, 2/T, 1/AH, l/UH3, 1/P 

Store 2/PAl, 2/S, 2/T, 1/0, 1/R 

Subject Z/PAl, 2/S, 2/UHl, 1 / B, 1/D, 1/ J, 1/EHl, 1 /K, 1/T 

Subjective 2/PAl , 1/S, l /UH2, 2 / B, 3/D, 2/ J, 2/EHl, 1/ K, 
1/T, 1/13, 1 /V 

Substitute 2/PAl, 2/S, 1/UHl, 1/B, 2/S, 1/T, l/EH3, 1/T, 
1/IU, 1/Ul, 1/T 

Success 2/PAl, 1/S, 1/UHZ, 2 / K, 2/S, 1 / EHl, 1/S 

Such 2 /PAl , Z/S, 1/UH, 1/T, 1/ CH 

Sufficient 1/PAl, 1/S, 1/UHZ, 3/F, 1/ Il, 1/SH, l/EH3, 2/N, 1/ T 

Suggest 1/PAl, 1/S, 1/UHZ, 2/G, 2/D, 2 / J, 1/EH, 1/S, 1/T 

Sunday 2/PAl, 2/S, 2/UHl, 1/N, 2/N, 1/D, 1/AZ, 1/AY 

Supply 2/PAl, 1/S, 1/UHZ, 2/ P , 2/L, 1 / AHl, 1 /El, 

Support 2/PAl , 1/S, 1/ UHZ, 2/ P, 1/0, 1/R, 1/T 

Surplus 2/PAl, 2/S, 2 / ER, 1/P, 1 / L, 1/UHZ, 1 /S 
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Taught 

Teacher 

Technical 

Technique 

Telephone 

Television 

Ten 

Terminate 

Test 

That 

The 

Them 

Then 

There 

These 

Third 

Thirteen 

This 

Three 

Thursday 

1/PAl, 3/T, 1/AW, 1/T 

2/PAl, 2/T, l/El, 1/T, 1/CH, 1/ER 

2/PAl, 1/T, 2/EHl, 1/K, 1 /N, 1/13, 1/K, l/UH3, 1/L 

1/PAl, 1/T, 1/EHl, 2/K, 1/N, 1/E, 1/K 

2/PAl , 2/T, 2/EHl, 1/L, 2/UH3, 1/F, 1/01, 1/Ul, 1 /N 

2/PAl, 2/T, 2/EHl, 1/L, 2/UH3, 1 /Y, 1/IZ, 1/ZH, 
l/UH3, 1/N 

2/ PAI, 2/T, 2/EH3, 1/EHl, 1/N 

2/PAl, 2/T, 2/ER, 1/M, 1/13, 1/N, l /AZ, l / Y 1, l / T 

2/PAl, 2/T, 1/EH, 1/S, 1/T 

Z/PAl, 2/THV, 1/AEl, l /EH3, 1/T 

2/PAl, 1/THV, l/UH3, 2/UH3, 3/UH3 

2/PAl, 2/THV, 1/EHl, l/EH3, 1/M 

2/PAl, 2/THV, 1/EHl, l/EH3, 1/N 

2/PAl, 2/THV, l/EH2, 1/A2, 1/R 

2/PAl, Z/THV, 1/El, 1/El, l/Z 

2/PAl, 2/TH, 1/ER, 1/R, 1/D 
,,, ,,, 

2/PAl, 3/TH, 1/R, 2/ER, 2/T, 2/PA(J), 1/El, 

2/PAl, 1/THV, 2/I, 1/S 

2/PAl, 2 / TH, 2/R, 1/El, 1/Y 

,, 
1/El, 1/N 

2/PAl, 2/TH, 2/TH, 2/ER, 1/R, 2/Z, 1/D, 1/Al, 1/AY 
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Time 

To 

Topic 

Touch 

Traffic 

Transaction 

Transfer 

Tuesday 

2/PAl, 2/T, 1/AHl , 1/El, 1/M 

2/PAl, 2/T, 1/IU, 1/U 

2/PAl, 2/T, 1/AHl, 1/P, 1/13, 1/K 

2/PAl, 2/T, 1/UH, 1/T, 1/CH 

2/PAl, 2/T, 2/R, 1/AEl, l/EH3, 1 /F , 1/13, 1/K 

2/PAl, 1/T , 1/R, 1/AEl, 2/N, 3/Z, 1/AEl, 2/EH3, 
1 /K, 1/SH, 1/UH3, 1/N 

2/PAl, 2/T, 2/R, 1/AEl, 2/13, 1/N, 2/S, 1 /F, 1/ER 

2/PAl, 2/T, 2/IU, 2/Ul, 1/Ul, 2/Z, 1/D, 1/Al, 1/AY 
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Unconscious 

Undcrsta.nd 

Understood 
' 

Uniform 

Unite 

Unknown 

Unlimited 

Until 

Unusual 

Upon 

Urgent 

Use* 

Use* 

1/PAl, 1 /UHZ, 1/N, Z/K, 2/AHl, l/N, I/SH, 
l/UH3, 1/S 

1/PA l , l/UH2, 2/N, 1 /D, 1/R, 2/S, 2/T, 1/AEl, 
l /EH3, 1/N, 1/D 

1/PAl , 1/UHZ, 2/N, 1 /D, 1/R, 2/S, Z/T, 1 /IU, 
1/IU, 1/D 

2/PAl , Z/Y, 2/IU, 1/Ul, 1/N, 2/UH3, 1/ F, 1/01, 
1/R, 1/M 

1/PAl, 1/Yl, 1/ I U, 2/Ul, 2/N, 1/AHl, 1/Yl, 1/T 

1 / PAl, 1/UHZ, 1/N, 3/N, l/UH3, 1/01, 1/Ul, 1/N 

1/PAl, l/UH2, 2/N, 2/L, 2/12, 1/M, 1/13, 1/T, 
1/13, 1 /D 

1/PAl, 1/UHZ , 1/N, 2/T, 2/11, 1/UH3, 1/L 

1/PAl, 1/UHZ., 1/N, Z/Yl, 1/IU, 2/Ul , 1 / ZH, 
1/ IU, 1/Ul, l /UH3 , 1/L 

1/PAl, 1/UHl, 3/P, 1/AHl, l/UH3, 1 /N 

2 /PAl., 2 /R, l /R, 1/ D., l / J , l / EHZ, 1 /N, 1 /T 

2/PAl, 2/Yl, 1 /IU, 1/U, 1 /S 

2/PAl, 2/Yl, 1/IU, 1 /U, 1/Z 
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Vacancy 

Valid 

Verify 

Very 

Voice 

Volume 

VOTRAX 

2/PAl, 2/V, 2/Al, 1/AY, 1/K, l /EH3, 1/N, 1/S, 1 /Y 

1/PAl, 2/V, 1/AEl, l/UH3 , 1/L, l /UH3, 1/D 

2/PAl, Z/V, 1/EHl, 1/R, l/EH3, 1/F, 1 /AHl, 1/El 

2/PAl, 2/V, 1/EH, 1/R, 1/Y 

2/PAl, 2/V, 1 /01, l/UH3, 1/El, 1/S 

2 / PAl, 2/V, 1 / AHl, 1/ L, 1/ Yl, 1/Ul, 1/M 

2/ PAl, 2/V, 1/0, 1/ T, 1/R, 1/ AE 1, l / EH3, 1 /K, l /S 
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Walk 

Want 

Warehouse 

Watch 

Wednesday 

Weigh(t) 

Welcome 

Well 

Went 

Were 

West 

What 

When 

Where 

Which 

White 

Why 

Will 

Wind* 

Wind* 

Within 

Z/PAl, Z/W, 1/AW, 1/K 

Z/PAl, Z/W, 1/AHI, 1/UH3, 1/N, 1/T 

Z/PAl, 1/W, 2/EHl, 1/R, 1/H, l/UH3, l/AH2, 1/Ul, 1/S 

Z / PA 1, Z / W, 1 / A W2, 1 / AH 1, 1 / T, 1 / CH 

2/PAl, Z/ W, 1/EIIl, 2/N, 1/Z, 1/D, 1/A l, 1/AY 

2/PAl, Z/W, l/EH3, l/A2, 1/AY, 1/Yl, (1/T) 

2/PAl, 2/W, 1/EHl, 2/L, 1/K, 1/UHl, 1/M 

2/PAl, Z/W, 1/EHl, l /UH3 , 1/L 

2/PAl, 2/W, 1 / EHl, 1/N, 1/T 

2/PAI, Z/W, 1/ER, 1/R 

2/PAl, 1/W, 2/EHl, 1/S, 1/T 

1/PAl, 1/W, 2/UHl, 1/T 

1/PAl, 1/W, Z/EHl, 1/N 

Z/PAl, 1/W, 2/EH2, 1/AZ, 1/R 

1/PAI, 2/W, 2/Il, 1/T, l _/CH 

2 / PA 1, l / W, Z / UH3, 1 / AHZ, l / E 1, l / T 

1/PAl, 2/W, 2/UH3, 1/AHl, 1/El 

2/ PA!, 2/W, 1/12, l / UH3, 1/ L 

2/PAl, 2/W, 1/AHl, 1/El , 1/N, 1/D 

Z./PAl, 2/W, 1/Il, 1/N, 1/D 

. 1/PAl, 2/W, 1/12, 2 /TH, 3/12, 1/13, 1/N 
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Without 

Wor·k 

Would 

Wound* 

Wrap 

1/PAl, 2 /W, 1/12, Z/TH, 3/UH3, 1 /AHZ , 1/Ul, 1/T 

l/PAl, 1/W, 1/ER, Z/R, 2/K 

1/PAI, 2/W, 1/Ul, 1/IU, 1/IU, 1/ D 

1/PAl, 2/W, 2/UH3, 1/AHl, 1/Ul, 1/N, 1/D 

1/PAl, 2 /R, 1/AEI, l/EH3, 1/P 
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Z/PAl, 2/EH3, Z/ K, 1/S, 1/R, 1/ AY, 1/AY 
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Yes 

Yesterday 

You 

1/PAl, 2/Y, 1/EHl, l/EH3, 1/S 

1/PAl , 2/Y, 2/EHl, 2/S, 1/T, 1/R, 1/D, 1 /A l, 1/AY 

Z/PAl, 2/Y, 1 /IU, 1/U 
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Zero 

Zone 

2/PAl, Z/Z, 1/Il, 1/R, l/UH3, 1/01 

2/PAl, 2/Z, 2/UH3, 1/01, 1 /Ul, 1/N 

\ 
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NOTES 

l. This list consists primarily of verbs, adverbs and 
adjectives found wi th some frequency in spoken English. 
Those nouns included were selected due to the i r frequency 
of occurrence, but may not be adequate to accommodate the 
vocabulary needs of any one specific environment. Words with 
specific application, categori:z.ed b y area (factory, office, home, 
classroom, etc. ), s ubject (business, education, medicine, etc.), 
or reason (announcements, instructions, information, general, 
etc.) for use, will be programmed on request. 

2. In general, single syllable words--those words containing only 
one vowel sound with or without consonant sounds - -are to be 
considered of low intelligibility when presented in i solation. 
Words like CODE, EIGHT, LIFE, SELF, GUESS are included 
in this category. Even though they are recognizable out of con
text, their intelligibility is enhanced when used in context, as it 
would be with a human speaker. Words like BE, A, THE, OF, 
IS (open-ended single syllable words) are, by the nature of spoken 
English, short in duration and take on characteristics to enhance 
the word( s) they modify. Often, this may require a change in their 
pronunciation to accommodate the rhythm and accent of the contextual 
£low, Thus, these words are low in intelligibility when presented 
in isolation. When words are selected for VS 6 use, it is recommended 
that single syllable words be given the advantage of a contextual 
envirorunent for maximizing their intelligibility, whenever possible. 

3. The Asterisk (*} following certain words indicate that there 
is more than one pronunciation for that spelling or more than 
one meaning for that spelling. 

4. The following list is made up of words~ found on the 500 list, 
but whose programs are. (Followed by their location word) 

accept (except) "C" (see) 
ate (eight) cell (sell) 
awl (all) cent (sent) 
II B" (be) dew (do) 
bee (be) due (do) 
buy (by) eye ("I") 
bye (by) fore (for) 



forth (fourth) scene (seen) 
four (for) sea (see) 
grate (g reat) sense (cents) 
hart (hea rt) sine (sign) 
herd (heard) their (there) 
here (hea r) they're (there) 
hi (high) too (lo) 
higher (hire) two (to) 
hour(s) (our(s)) "U" (you) 
Inn (in) wait (weigh(t)) 
knot (not) way (weigh(t)) 
leased (least) wear (where) 
maid (made) witch (which) 
no (know) wood (would) 
new (knew) wright (right) 
"R II (are) write (right) 

rap (wrap) won (one) 

red (read (*)) II Y" (why) 
reed (read (*)) 

rite (right) 



UTI Connector List 

Conn Pin No. Signal Name 

Jl 1 - 48 OSI BUS 
J2 1 GND TO CBT 
12 Pin Molex 2 DA TO CBT 

3 +2 4 VDC FROM CBT 
4 OH TO CBT 
5 RI FROM CBT 
6 DT TO CBT 
7 VOTRAX SPEAKER 
8 VOTRAX SPEAKER GND 
9 TAPE RECORDER (MIC) 

10 TAPE RECORDER GND 
11 TAPE RECORDER CONTROL (REMOTE) 
12 TAPE RtCORDER CONTROL (REMOTE) SHIELD 

J3 1 VOTRAX TO PHONE (FROM CA- 14 BOARD) 
12 Pin Molex 2 AUX TO PHONE 

3 AUX GND 
4 TAPE PLAYER (MONITOR) 
5 TAPE PLAYER (MONITOR) GND 
6 TAPt PLAYER CONTROL (REMOTE) 
7 TAPE PLAYER CONTROL (REMOTE) SHIELD 
8 300 BAUD 
9 DTR FROM MODEM 

10 CTS TO MODEM 
11 RXDATA FROM MODEM 
12 TXDATA TO MODEM 

,JX 1 VOTRAX AUDIO GND 
16 Pin DIP 2 VOTRAX AUDIO OUTPUT 

3 v+12v 
4 PHONEME CLOCK 
5 V- 9V 
6 INFLECTION BIT LSB 
7 INFLECTION BIT MSB 
8 GND 
9 VOTRAX DATA. 3 

10 VOTRA.X DATA 4 
11 VOTRAX DATA 5 
12 VOTRAX DATA 2 
13 VOTRAX DATA 1 
1u VOTRAX DATA 0 
15 SPARE 
16 +SV 
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Installation 

The CA-14 Voice I/0 rrodule is C'OITlposed of a 1-bdel 567 FC board and the 
Votrax VSK Voice Output: Module which is connected to the unit by P- 16 pin 
ribbon cable . The 56 7 board can be plugged in directly to one slot of a 
5tandard OSI 48 line backplane providing that the system 

has +12, +5 and - 9 power supplies pr-esent. The Votrax M::>dule 
can be .rrounted on the 567 board via stand-offs and two screws , however , i t is 
recorrmended that the unit simply be placed in the rear open area of the st andard 
8 or 16- slot Challenger chassis . The RCA phono jack at the output of the 565 
board can be c.-onnected directly to an 8 ohm impedance speaker or through the 
auxiliary input of an audio amplifier. For .initial testing, direct c.-onnection 
to a speaker is advisable. Once the system is installed., nornal computer 
operation should be verified with a standard diskette. Two voice output disk
ettes acrompany this system. These diskettes are identical except that one is 
for serial interface computers and ASCII keyboa.ro based 440 and 540 video dis
play systems. The other diskettes are for 540 based video systems which utilize 
the new polled keyboard. The polled keyboard can be spotted by the presence 
of a shift lock key. Utilize the diskette which is appropriate for your system. 
The diskette c.-onta.ins a stripped down version of OS- 6SD Version 3.0. The disk
ette c.-ontains three sample programs which should be present in menu fonn when 
the system is booted up. The rrost interesting of these programs is a talking 
calculator which either will generate random math problems or allow the user 
to key in specific math problems. In either case, the computer system displays 
the problem and the answer on the screen .in conjunction with explicitly stating 
the problem and the answer. 'J:'he second t'M:l programs are simple examples of using 
the talking 9 digit BASIC. These programs can be run and then later investigated 
in conjtmction with learning ha.., to program in talking BASIC. The fourth program 
is a SEED progrem which must be used as a basis of building specific programs in 
talking BASIC. This SEED program properly initializes the work space for talking 
BASIC and brings in the talking BASIC voice drivers via a technique which is 
totally transparent to the user. 

Programning In Talking BASIC 

In order for you to successfully program in talking BASIC, it will be 
necessary to learn about the Votrax t-bdule ' s operation. The following section 
of this manual is the Votrax Manual. You should thoroughly investigate this 
section before returning to the following paragraph. 

As stated in the Votrax Reference Manual, the Votrax Module acce?ts 6 bit 
binary numbers which it converts to poonetics. The rrodule signals when it is 
ready for another byte by its ready line. In Ohio Scientific systems, the 
user has two alternatives in progranming the Votrax's output. The first alter
native is denonstrated in the talking calculator program. In this particular 
program, the actual binary numbers which correspond to the phonetics are present 
in the program DATA statements and are simply pumped out to the Votrax Module via 
a POKE statment in c.-onjunction with a WAIT statement. This prograrrming technique 
can be utilized in any form of BASIC in any operating system since it is totally 
independent upon other software in the system for operation. 



The second approach to prograrrming is to utilize a machine code subroutine 
preferably imbedded in the BASIC language. This subroutine is activated by a 
selective PRINT statement. In OS- 65D Version 3.0, this statement would be 
PRUIT to device 5 which is indicated by a pound sign 5 (#5) after each PRINT 
to the Votrax Module. To further simplify prograrrming, the system utilizes 
rnnerronic representations of phonetics instead of actual binary numbers. So 
that the user simply must place the phonetic spelling for the words he wishes 
to output in a PRINT to device 5 PRINT statement . Examples of this prograrrming 
are shown in the second and third menu selections on your denonstration disks. 
The rrachine subroutine which is utilized in conjunction with the PRINT to device 
5 is listed in the back of the JMnual. 

To investigate or rrodify the progr-ams that are in the menu and to write 
your own programs, first answer PASS to the question "YOUR SELECTION" . Then 
select the program you want . This will unlock the system and will allow listing 
and m:xlification of programs. To write your own programs in talking BASIC after 
answering PASS, select the fourth selection SEED. Enter your program based on 
SEED. When you are ready to run it:, first save it away because running your 
program nay return you to the menu, hence, erase it in merrory. To SAVE a progrem 
under 65D Version 3. 0, first type EXIT which returns you to the operating system. 
(All responses Jm.lSt be followed by a return. ) Then type PVT XX, where X is the 
track number. The first available track number in this system is 14. To return 
to BASIC, type RET BA. If your new program is to appear in the menu, add it to 
the menu program by emulating or mimicking the technique used for the other 
programs in the menu and SAVE this program on disk by typing EXIT followed by 
PUI' 9 • Your programs can be run by simply selecting them from the menu if 
installed or by typing EXIT LOAD XX where XX refers to the starting track of 
your program followed by REI' BA which will return you to BASIC with your program 
in the t..10rk space. This diskette is fully compatible with the full implementation 
of OS-6SD Version 3.0 which is capable of named file operation in conjunction 
with convenient-to- use disk data file I/0 . The 65 D Version 3.0 file CREATE 
rnANGE and ll'\TA-FILE-IX.JMP utilities can all be utilized with this system. 

Please note that the Votrax phonetic spelling dictionary included in this 
manual is for a higher priced version of the Votrax system. It includes an 
inflection rn.nnber and slash before the ph:metic spelling. for use of this 
system, please omit the inflection number and slash before the phoentic. 

Advanced Topics With Voice Output 

For best: sound quality, the Votrax M::>dule should be fed to the auxiliary 
input of a high fidelity audio amplifier and out to a good quality speaker. 
By adjusting the base and treble controls, some improvements in sound output 
can be achieved. The Votrax output can further be improved by adding inflection 
or volume changes to phonetics as they are output. This is the basic difference 
between the low cost VSK Votrax unit: and the $5,000 to $10,000 prufessional 
Votrax Modules that a.re sold to banks and telephone companies. This inflection 
capability can be added by an electronics experimenter. 
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I. GENERAL DESCRIPTION 

The synthesizer requires 6 parallel data bits on its input pins in order 
to operate. These bits are used for phoneme selection. 

The synthesizer prov ides a clock output which must be us ed to time 
the input data. Data should only be presented or changed on the posi
tive transition of this clock. 

All signals are TTL signal levels , except audio output. 

PIN DESCRIPTION (INPUT CONNECTOR) 

Pin No. 

1 

2 

3 

4 

5 

6 

1 

8 

9 

10 

11 

12 

13 

14 

Function 

Audio Ground 

Audio Output 

+ 12 VDC ! 10% 

Phoneme Clock 

- 9 VDC ': lOo/o 

LSB (Inflection Bit) 

MSB (Inflection Bit) 

Ground 

Data In. Phoneme, 23 

Data In. Phoneme , 24 

Data In . Phoneme, 25 

Data In. Phoneme, 22 

Data In. Phoneme, z l 

Data In. Phoneme , z.O 

-1-

Description 

Audio Return 

1 0 V P -P Maximum into 
Minimum 30 K Ohm 

70 MA 

Drive 1 TTL Load Neg. 
Pulse, 350 microseconds 
wide 

70 MA 

Signal R e turn 

1 TTL Loadl 

1 TTL Load ~ Pos . 

1 TTL Load 

1 TTL Load 

1 TTL Load 

1 TTL Load 

· True 
1 
I 



Pin No. 

15 

16 

Function 

Spare 

+5 VDC-± 5% 

Description 

300 MA 

II. SIGNAL FUNCTION DESCRIPTION 

l\. 

B. 

Data In: (Pins 9-14) Six bit phoneme code inputs . All 
pbone1ne inputs high are Null code causing no audio 
output. 

Phoneme Clock Output: (Pin 4) Provides internal timing of 
synthesizer and must be used to control data input. Data should 
only be presented or changed on the positive edge of this signal. 
When all phoneme data inputs are high, this clock runs with a 
period of 40 milliseconds. When data input is present, the period 
lengthens, depending on the particular phoneme. 

ill. HARDWARE DESCRIPTION 

The Model VSK Voice Synthesizer consists of a single potted module 
3. 90 11 W x 7. 95" L x 0. 80" H. Mounting is accomplished by four 
screws engaging the four mounting standoffs. The electrical con
nections are made via one 16-pin connector on the same side as the 
standoffs . 

The mating connector plug, which is to be mounted on the mother board 
t o receive VSK module connector, is a 16-pin plug, Robinson-Nugent 
WPB-163, o r equivalent. 

Th~ Drawing P /N 1963 presents the locations of the mounting standoffs 
and the module connector. 

-2-
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Bulldin # 
VOTRAX VS-K PHONET[C CODES MTB- 70Cll-MB -

PHONEME HEX OCTAL PHONEME HEX OCTAL 

PA0 03 003 G lC ~34 

PA1 3E 076 H lB 033 

A 20 040 27 047 

Al 06 006 I l 0B 013 

AZ 05 005 Il 0A 012 

AE 2E 056 I3 09 0 I I 

AEl 2F 057 IU 36 066 

AH 24 044 J IA 0 32 

AHi 1 5 025 K 19 0 31 

AH2 08 010 L 18 0 30 

AW 30 0 75 M 0C 014 

AWl 13 02 3 N 0D 015 

AW2 30 '/J60 NG 14 024 

AY 21 041 0 26 046 

B 0E 01 6 0 1 35 065 

GH 10 020 02 34 064 

D lE 036 00 17 027 

DT 04 004 001 16 026 

E 2C 054 p 25 045 

El 3C 074 R 2B 053 

EH 3B 07 3 s 1 F 037 

EHl 02 00 2 SH 1 I 021 

EH2 01 001 T 2A 052 

EH3 00 000 TH 39 071 

ER 3A 072 THY 38 '/J70 

F 10 035 u 28 050 



PHONEME HEX OCTAL PHONEME HEX OCTAL 

Ul 37 067 w 2D 055 

U H 33 063 y 29 051 

UHl 32 062 Yl 22 042 

UH2 31 061 2 1 2 022 

UH3 23 043 ZH 07 007 

V 0F 017 

VS- K PROGRAMMING EXAMPLES 

Zer o: PAl, z, AY, I3, R , UH3, 02 , Ul, PAl 

One: PAL w. UH3, UH2, UHZ, N , !\[ I P Al 

Two: PAl , T, ru. ru, Ul , Ul, PAl 

Three : PA.l, TH, TH, R, E, Y , PAl 

F ou r : PAl, F, 01. Ol, R, PAl 

F ive: PAl, F , AHZ, AH!, n. Y, V, V, PAl 

Six: PAI, s. I, I3 , K, PA0, s. PAI 

Seven: PAI, s, EH3, EH2, V, EH2, N , N, PAl 

E ight: PAI, A2, A2, AY, Y, T, PAI 

Nine: PAl, N, AHl, EH2, Y, N , PAI 

Cancel : PAI, K, AEl, EH3, N, s. UH3 , L, PAI 

Add: PAl , A.El. AE, EH3, D, PAl 

Subtract: PAl, s. UHZ, B, PA0, T , R, A.El, A E l, K, PA0 , T , PAl 

Multiply: PAL M, UH2, L, T, UH3, P , L, AHl, Y, PAI 

Divide : PAl, D, I2, v. AH2, A Hi, EH3, I3, AY, D, PAl 

Equals: PAl , El. AY, K, w, 00 I, L , z . PA1 



INFLECTION LEVELS 

To add inflection levels, add the selected level below to the phoneme 
value above. 

Hex Octal 
(1. e. • lAHl = D5 325 ) 

LEVEL HEX OCTAL 

4 C0 300 (highest) 

3 80 200 

2 40 100 

1 00 000 (lowest) 

-
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