




the software stored on the EPROM Ie. The software deter
mines the correct sequence of digital codes and selects 
the appropriate letter, number, punctuation character, or 
built-in or customized word or phrase, then passes it to 
the LCD, where it becomes visible. The characters appear 
on the right side of the display, and scroll from right to 
left as new characters are typed. When the message 
exceeds sixteen characters, characters on the left "scroll 
off' the display. 

GENERATING MESSAGES ON THE DISPLAY 
Tonetalker is easy to use. The most important thing to 

remember is that every letter requires two key presses. 
The first key press is the key with the desired letter. For 
example, the letter "H" is on the telephone "4" key (see 
diagrams in Fig. 3). The second key press is always the 
"1 ," "2," or "3" key, depending on the position of the 
desired letter on the key. The letter "H" is the second 
letter on the "4" key, so that letter is generated by the "4" 
and "2" keys. For example, to spell "Hello," one would 
press 4-2-3-2-5-3-5-3-6-3. 

To type complete and intelligible messages, some 
characters are needed that do not appear on the telephone 
keypad. For example, " Q" and" Z" are not on any of the 
telephone keys. Other necessary characters include a 
space, numerical digits, and punctuation such as a ques
tion mark, a comma, a period, and an exclamation point. 
Note in Figure 3 that the " 1 " key has no letters associated 
with it. Tonetalker uses the first position on the" 1" key 
for a space, the second position for a " Q" and the third 
position for a "Z." Specifically, a space is 1-1, Q is 1-
2, and Z is 1-3. 

Entering a number is easy. First press the key with the 
pound (#) sign, and then press whatever number you 
want. For example, the number 74 is generated by #7-
#4. The "#" key must be pressed before each digit (see 
diagrams in Fig. 3). 

The same rule of two key presses also applies when 
generating punctuation on Tonetalker. The first key press 
is always the "0" key. A question mark is 0-1, a period 
is 0-2, and an exclamation point is 0-3. See Figure 4 for 
additional punctuation codes. 

ABC DEF QZ ABC DEF 
2 3 1 2 3 

GHI JKL MNO GHI JKL MNO 
4 5 6 4 5 6 

PRS TUV WXY PRS TUV WXY 
7 8 9 7 8 9 

OPER ? 
* 0 # * 0 # 

Typical telephone Tonetalker telephone 
keypad keypad 

Figure 3. (Left) A typical telephone keypad. (Right) A telephone 
keypad with the letters Q and Z and punctuation, as used to type 
messages with the Tonetalker device. 
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The asterisk (*) key has two uses. Pressing this key 
once will reset the key press sequence. Since a two-key 
sequence is always used, if a tone is missed or the person 
entering a word presses the wrong key, Tonetalker will 
get "out of sync." If one key press is missed for any 
reason, the following keys will result in some odd mes
sages. When Tonetalker is not displaying correctly, the 
asterisk key is pressed to restart the two-key code. Press
ing the asterisk key twice in succession will reset the key 
sequence and clear the display. 

Tonetalker has several built-in words and phrases that 
are accessible through a two-key code. Some of the built
in phrases are shown in Figure 4. Tonetalker can also be 
customized with desired words and phrases to be ac
cessed by a two-key code. For example, the names of 
friends and relatives can be entered so that they may 
quickly identify themselves to the Tonetalker user. Twen
ty of the two-key codes are reserved for this use. When 
a word or phrase has been entered (programmed) into 
Tonetalker, it remains, even if the battery is dead, until 
it is removed or reprogrammed with a new word or 
phrase. 

To aid the user in placing a call, Tonetalker indicates 
the presence of a dial tone or a ringing or busy signal. 
The "less than" symbol «) appears in the leftmost space 
of the display when a tone or sound is present, and 
the space is blank when no tone or sound is present. 
The symbol flashes at the same frequency as a ringing 
or busy signal and is steady for a dial tone. An 
erratic flashing symbol that appears after a "ringing" 
flashing symbol indicates that someone has answered the 
phone. 

Punctuation Built-in words and phrases 

Keys Keys 

01 ? 24 Hello this is 

02 25 Is everything ok? 

03 26 Where are you? 

04 + 27 Where are you going? 

05 28 Will call you 

06 29 What time will you be home? 

07 44(G G) Goodbye .. . 

08 4 6(H 0) Hold on ... 

09 5 5(L L) Ha Ha Ha ... 

00 $ 5 8(L U) I love you! 
6 6(N N) No 
99(YY) Yes 

Special codes 

Keys 

1 1 space 
12 Q 
1 3 Z 
* resets Tonetalker key input sequence 
* * erases entire display 
# # 7 7 6 4 enter program mode for custom words or phrases 

(7764 spells PROG for program) 

Figure 4. The two-key codes for punctuation, a few of the built-in 
words and phrases, and other special codes used by Tonetalker. 
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Other features include an automatic shutoff if Tone
talker has been left on for a few minutes without any tone 
activity, and an auxiliary jack that may be used with a 
9-V ac power adapter. 

FUTURE DEVELOPMENT 
The Tonetalker device described in this article is being 

made commercially available. Its reception by the hear
ing-impaired community will direct future development 
efforts. Since this device was developed for a specific 
need in one family, it remains to be seen whether other 
hearing-impaired people will find it equally useful. 
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