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SYNOPSIS
A R D S  P r o j e c t  w a s  p r o p o s e d  e a r l i e r  i n  t h e  P r o c e e d i n g s  o f  t h e  1 2 t h

A R R L  D i g i t a l  C o m m u n i c a t i o n s  C o n f e r e n c e  ( h e l d  i n  T a m p a ,  F L ,  i n  ‘ 9 3 ) .
D u r i n g  t h a t  t i m e , I? & D was limited to experiments with Model 12.
We  renamed  ARDS  P ro jec t  Compute r  Ass i s ted  Commun ica t ion  (CAC) .  Th i s
sys tem evo l ved  by  expe r iment ing  w i th  more  mode ls .  Mode l  17  revealed
compelling r e a s o n s  w h y  F C C ’ s  9 7  p a r t  r u l e s  n e e d  c h a n g e s  t h a t  w o u l d
p e r m i t  h a m s  t o  u s e  K e y p a d  i n t e r f a c e  l a n g u a g e  w i t h  d i g i t a l  s i g n a l s .
( F C C ’ s  p r e s e n t  o b j e c t i v e s  w o u l d  n o t  b e  a f f e c t e d  b y  m i n o r  c h a n g e s . )

WHY SHOULD DIGITAL SIGNALS BE ILLEGAL ON HAM BANDS?
If a large group of literate people gathered but no one attending

c o u l d  u n d e r s t a n d  p e o p l e  t h e r e , commun ica t i ons  wou ld  be  mean ing less !
H a m s  c o p e  w i t h  p i d g i n  l a n g u a g e s  d e s p i t e  e v i d e n c e  t h a t  c o m p u t e r s  c a n
assist them. CAC sys tem ’s  Mode l  17  o f f e r s  hams  subs tan t i ve  ev idence
t h a t  F C C ’ s  9 7  p a r t  r u l e s  n e e d  c h a n g e s  s o  h a m s  c o u l d  e x c h a n g e  d i g i -
tal signals . H a m  b a n d s  a r e  f i n i t e  ( a  f a c t  e m p h a s i z e d  r e c e n t l y  b y
Dav id  Sumner , KIZZ i n  Q S T ,  e/97). M o r e  h a m s  c o u l d  i n t e r a c t  w i t h
l e s s  b a n d w i d t h  a n d  t r a n s l a t e  l a n g u a g e s . T h i s  i d e a  m a y  s e e m  t o o  e a s y
t o  b e  t r u e  a b o u t  s o m e t h i n g  s o  h a r d . M a r v i n  M i n s k y  l e a r n e d  w h y  m i n d s
are fooled while working on artificial intelligence at MIT. In his
book (THE SOCIETY OF MIND) he advises how to  keep our  minds a l ive :

In general, we ’  re l eas t  aware  o f  what  ou r  m inds  do  b e s t .  .  .  .
It's m a i n l y  w h e n  o u r  o t h e r  s y s t e m s  s t a r t  t o  f a i l  t h a t  w e  e n -
g a g e  t h e  s p e c i a l  a g e n c i e s  i n v o l v e d  w i t h  w h a t  w e  c a l l  "concious-
ness.  ’ Accordingly, w e ’ r e  m o r e  a w a r e  o f  s i m p l e  p r o c e s s e s  t h a t
d o n ’ t  w o r k  w e l l  t h a n  o f  c o m p l e x  o n e s  t h a t  w o r k  f l a w l e s s l y .  T h i s
m e a n s  t h a t  w e  c a n n o t  t r u s t  o u r  o f f h a n d  j u d g m e n t s  a b o u t  w h i c h  o f
t h e  t h i n g s  w e  d o  a r e  s i m p l e , and which require complicated ma-
chinery  . Most times, each  po r t i on  o f  t he  m ind  can  only s e n s e
h o w  q u i t e l y  t h e  o t h e r  p o r t i o n s  d o  t h e i r  jobs. M. Minsky ('85)

ARE HAMS AWARE THAT KEYPAD SIGNS ARE COMMON DENOklINATORS?
Keypads are common denominators for MATH operations used in 20

count r i es  . H a m s  in these  coun t r i es  speak  and  wr i te  l anguages  w i th
I n d o - E u r o p e a n  o r i g i n s . Their  a lphanumerics are  stored in computers
under ASCII codes. ASCII c o d e s  w e r e  n o t  l i s t e d  i n  a n  o r d e r  s u i t a b l e
f o r  c r o s s - r e f e r e n c i n g . ASCII c o d e s  c a n  b e  r e o r d e r e d  b y  “ c o n v e r g i n g ”
p r i n t  a n d  c o m p u t e r  t e c h n o l o g i e s . Algorithms can make this possible.

L P  ( L a n g u a g e  P r o c e s s o r )  s o f t w a r e  i s  r e q u i r e d  t o  r e c o r d  a n d  p l a y -
b a c k  l a n g u a g e  e l e m e n t s . LPs a r e  a n a l o g o u s  t o  WPs ( w o r d  p r o c e s s o r s ) .
A basic distinction is: WPs a s s i s t  WRITING i n  d i f f e r e n t  l a n g u a g e s .
LPs assist INTERACTING in different languages. LPs record languages
so other interface devices (keyboards, keypads, TDDs etc.) can be
controlled via language using keypad script. Computer  hardware and
o p e r a t i n g  systems a r e  e s s e n t i a l  a l s o . We promote CAC for Computer
Assisted Communication as an expression for components controlled
via Keypad Interface Language. CAC system enables  hams to  communi -
cate in foreign languages via directing use of computer's memories.
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CONVERGE PRINT AND COMPUTER FILES (An Idea Whose Time Has Come)
W o r d  p r o c e s s o r s  a r e  i d e a l  f o r  o r g a n i z i n g  l a n g u a g e  i t e m s  i n  p r i n t

f i l e s  ( f o r  f a s t - e a s y  r e f e r e n c i n g  d u r i n g  c o n v e r s a t i o n s ) .  L i n g u i s t i c
f o r m s  c a n  b e  a s s i g n e d  i n d e x e s  a f t e r  c o n t e n t s  o f  p r i n t  files will
have been compi led.  Next , l a n g u a g e  p r o c e s s o r  s o f t w a r e  i s  e m p l o y e d
t o  c a t a l o g  a l l  i t e m s  p r o c e s s e d  e a r l i e r  i n t o  p l a y b a c k  t y p e  s o f t w a r e .
P r i n t  f i l e s  p r o v i d e  C A C  s y s t e m ’ s  u s e r s  w i t h  i d e n t i c a l  l i s t i n g s  o f
d a t a  s t o r e d  i n  d a t a b a s e s  u n d e r  f i l e s ,  t o p i c s ,  a n d  i n d e x e d  r e c o r d s .

P r i n t  a n d  c o m p u t e r  l i s t i n g s  a r e  c o r r e l a t e d  s o  t h a t  d a t a  w i l l  h a v e
i d e n t i c a l  l i s t i n g s  w i t h  o n l y  m i n o r  e x c e p t i o n s  ( e x c e p t i o n s  a r e  n o t e d
i n  e x p l a n a t o r y  C A C  s y s t e m  m a n u a l s ) .  In e f f e c t ,  p r i n t  a n d  c o m p u t e r
t e c h n o l o g i e s  b e c o m e  “ c o n v e r g e d ’ t o  m a k e  C A C  s y s t e m  o p e r a t i o n a l .

COMMUNICATE WITH MARTIANS VIA KEYPAD INTERFACE LAIUGUAGE
K e y p a d  i n t e r f a c e  l a n g u a g e  f e a t u r e s  s c r i p t  p r i n t e d  o n  k e y p a d s  o f

f u l l  s i z e d  c o m p u t e r  k e y b o a r d s  i n  o v e r  2 0  c o u n t r i e s .  T h e s e  k e y s  a r e
a l s o  a v a i l a b l e  o n  n o t e b o o k  c o m p u t e r s . I n d e x  n u m b e r s  f r o m  o n e  t o
f o u r  d i g i t s  a r e  a s s i g n e d  t o  v i r t u a l  r e c o r d s  s t o r e d  i n  c o m p u t e r  m e m -
ory. R e c o r d s  h o l d  l i n g u i s t i c  f o r m s  i n  s i z e s  t h a t  r a n g e  f r o m  a l p h a -
n u m e r i c s  t o  p a r a g r a p h s . C A C  s y s t e m  u s e r s  d i s p l a y  r e c o r d s  r a n d o m l y
o n  m o n i t o r s  a t  c o n v e r s a t i o n a l  r a t e s . N o n  n u m e r i c  s i g n s  f u n c t i o n  a s
commands. Those are  inputted with  indexes (without spaces entered
b e t w e e n  c h a r a c t e r s  a s  v i a  p r e s s i n g  s p a c e b a r s ,  e t c . ) ,

COMMAND FUNCTIONS OF NON NUMERIC KEYPAD SCRIPT:
. Executes “ d a t a  s e l e c t e d  v i a  i n d e x e s ”  a n d  f.ile c h a n g e s .
- J o i n s  i n d e x e s  a n d  o t h e r  c o m m a n d s  b e f o r e  e x e c u t i o n s .
+ S w i t c h e s  p r o c e s s i n g  m o d e s  f r o m  S P E L  t o  D A T A  a n d  v i c e  v e r s a .

(Typewr i te  i n  SPEL  mode ; Process stored data in DATA mode.)
I S w i t c h e s  b e t w e e n  d a t a  f i l e s  ( p r e f i x  f o r  f i l e  c o d e  n u m b e r s ) .
( S y n o n y m  f o r  E n t e r  k e y ; e r a s e s  i n  D A T A  m o d e  a n d  i s  u s e d  a l s o

f o r  l i n e  f e e d s  w h e n  t y p i n g  i n  S P E L  [ s i g n  m e a n s  p r e s s  E n t e r ] .
* Serves as  pref ix  in  SPEL mode ( i t  means use SPEL to chat) .

NOTES: Keypad  sc r i p t  has  Eng l i sh  words  f o r  numbers  and  commands .
T h r e e  c o u n t r i e s  s u b s t i t u t e  m a t h  s y m b o l s  f o r  * a n d  / s i g n s .
M o d a l  u s e  e x a m p l e s  w e r e  l i s ted  i n  exe rc i ses  that follow.

TELEPHONE NUMBER AND PUSH BUTTON DIALING ANALOGY
Telephone users l o o k u p  n a m e s  a l p h a b e t i c a l l y  t o  f i n d  t e l e p h o n e

n u m b e r s  a n d  p u s h  n u m b e r s  a c c o r d i n g l y . T h i s  i s  a  r a t h e r  s i m p l e  t a s k
e v e n  f o r  c h i l d r e n . T e l e p h o n e  c a l l e r s  a r e  a l s o  a s k e d  t o  p r e s s  n u m -
b e r s , w h e n  calling,to  r e a c h  p a r t i e s  w a n t e d  o r  t o  h e a r  r e c o r d i n g s .

C A C  u s e r s  s e n d  i n d e x e s  f o r  t h e  d a t a  s t o r e d  i n  a  r e c e i v i n g  h a m ’ s
computer memory. Indexes are executed by adding some commands. Hams
can copy received CW or  voice signals  on c o m p u t e r  k e y p a d s  o r  k e y -
boards. C W  s i g n a l s  c o u l d  b e  c o p i e d  o n  keyboards  b y  r e a d i n g  M o r s e
s i g n a l s  d e c i p h e r e d  o n  d e v i c e s  t h a t  h a v e  L C D  t y p e  r e a d o u t s ,  e t c .

W e  have  no t  t r i ed  d i rec t  connections b e t w e e n  C A C  s igna l s  rece i ved
and computer interfaces (as when using RTTY). That seems practical
only i f  t r a n s m i s s i o n  f a c i l i t i e s  w e r e  t o  b e  p r i v a t e  a n d  t h u s  s e c u r e .
Ham experiments can be conducted only by using off-the-air methods
because FCC’s 97 part rules forbid the use of digital signals.
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TYPICAL FILE AND CYBERTEX EXAMPLES FOR ANALYSES
In the br ief  examples that  fo l low, y o u  w i l l  b e  a b l e  t o  a n a l y z e

how data i s l i s t e d i n p r i n t f i l e s , how data i n files can be equated
w i t h  r e s p e c t  t o  i t s  m e a n i n g s , a n d  h o w  C y b e r t e x  s t r i n g s  c a n  b e  w r i t -
t e n  t o  r e f e r e n c e  a n d / o r  r e c o r d  t y p i c a l  i n t e r a c t i o n s .

A. EXAMPLES OF PRINTED FILE LISTINGS
Space does not  permit  more than a  few examples on how data items

can be l i s t e d i n  p r i n t f i l e s and exchanged via d i g i t a l
( l i s t e d

s i g n a l s . CAC
s i g n a l s can be s e n t as Morse o r  E n g l i s h words i n M a n u a l s ) .
Word “ C y b e r t e x ” i s CAC system’s name f o r  w r i t t e n , d i g i t a l. s t r i n g s .

Indexes English  File Listings Indexes S p a n i s h  File Lxtings
121 Good  morn ing ! 121 B u e n a s  di&!
131 D o  y o u  s p e a k  E n g l i s h ? 131 LHabla  usted i n g l e s ?
195 My name is- 195 M i  l l a m o -

B. HOW INDEXES ABOVE CAN BE EQUATED, SENT, COPIED, AND DISPLAYED
Cybertex From  English  File EN1 F r o m  Sparlish F+e ES2

121. Good  morn ing ! B u e n a s  d i a s !
131. D o  y o u  s p e a k  E n g l i s h ? iHabla usted  i n g l e s ?
195.+ My name is, M i  l l a m o -
ROY GA+

C. HOW INDEXES ARE JOINED, FILES CHANGED, AND MODES SWITCHED
Cybertex S t r i n g  w r i t i n g
1210IO-131~,‘2-195.+ROY+
Display of Cybertex  strings  after having  b e e n  i n p u t t e d :-__-
Good  morn ing ! -Do you speak English? Mi llamo- -
ROY+

DATA PROCESSING DETAILS OF EXAMPLES ABOVE
N o t i c e  i n  e x a m p l e  A . that English a n d  S p a n i s h  f i l e  l i s t i ngs

h a v e  i d e n t i c a l  i n d e x  n u m b e r s . Thus when accessing either  English or
Spanish files, t h e

and
same indexes would be i n p u t t e d and executed as

i n example B . m e a n i n g s  w i l l be e q u i v a l e n t . Cybe r tex i n c. has
used

a
l o n g e r s t r i n g ( i t d i s p l a y s on two l i n e s ) . A  minus [ 1- s i g n is
to j o i n i n d e x e s . T h i s 1 m comb ina t ion moves d a t a p r o c e s s i n g  w i t h i n
E n g l i s h  f i l e  t o  p r o c e s s i n g  it within S p a n i s h  f i l e .  S i g n  [ + ]  c h a n g e s
DATA mode to SPEL mode for typewriting (spell ing out) name “ROY.”

O p e r a t o r s  c a n  m o n i t o r  C y b e r t e x  i n p u t s , a n d  s e n d  signals to  c a n c e l
o r c o r r e c t i n p u t mistakes. Cyber tex i n p u t s a r e  d i s p l a y e d b r i e f l y .
Next , s t r i n g s become r e p l a c e d  b y d a t a r e f e r e n c e d . P r i n t e r  o u t p u t s

e x t r a s o f t w a r e ) .and d i g i t a l speech a r e opt ional (speech r e q u i r e s

APPLICATIONS FOR CAC SYSTEM AND OTHERS TOO
Keypad language enables people  to  cross- reference between human

memory and computer memory. CAC  sys tem a l l ows new kinds o f i n t e r a c -
t i o n s worldwide because L a n g u a g e  p r o c e s s o r tools

forms
can be programmed

to t r a n s l a t e  o v e r 20 languages. L i n g u i s t i c i n l a n g u a g e can be
o r g a n i z e d ,  i n d e x e d , a n d  a c c e s s e d  f o r  c o n v e r s a t i o n s  t o  i n t e r a c t  i n
v a r i o u s  c o n t e x t s  a m o n g  w h i c h  i s  t h e  c o n t e x t  o f  t e l e c o m m u n i c a t i o n s .
Standard ENCRYPTION KEYS are required by  CAC users  and governments .
C A C  s y s t e m  o f f e r s  a p p l i c a t i o n s f o r  p e r s o n s  w h o  h a v e  h a n d i c a p s  a l s o .

R . E . and  M .S .
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