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Subject: Preferred Typewritor Code 

1. The standard code for the new typewriter is apparently based on 
the frequency of use of the characters - the most used characters 
requiring the least srnourt of positional displacement from the home 
poritionr. The numbare arc placed toward the edgers of the matrix, 
r b c e  in normal typing there are  less used than the letters. However, 
as a compute, I/O device, even in commercial applications the num- 
berr would be used at least as frequently a@the alphabetic characters. 
For this purpose, a revision of the code is in order. 

2. 	 The rtandard code does not allow a binary coded decimal representa- 
tion of the numerals to be constructed, even by permutations of the 
C O l U m n s ,  There a re  two examples of character codes which w i l l  pro-
duce binary coded decimal numerals in memory (Examples 1 and 2). 
The first preserves the normal frequency distribution assumptions, 
while the second makes the asaumption that the numerals as  a class 
wi l l  be ulaed more frequently than the alphabetics. The binary codes 
far the numerals a re  to be found in columns 3-6 of the code table appended. 
It can be proved that thir is the only choice of consecutive columns, 
ordered left to right, for which a set of binary coded decimal numeral8 
can be chooen. (There a re  other choicee possible using permuted or non-
conrecutive columns - .none of the ones investigated show any advantags8 
O V ~ Zusing C O l U ~ s3-6. ) 

The dieadvantage of tbe codes of Examples 1 and 2 is that neither have a 
conitant pattern in the fQur computer unused bits. This means that they 
cannot be provided for a 4-bit byte decimal field en rnasee, for the purpoae 
of generating the typewriter code on output. There is, however, a choice 
of codes (Example 3) which accomplisher this. If the code is transmitted 
between typewriter and computer in R5, Rz, S, C, RZA, R1, TI, T 2  order, 
then the numeralrr will be coded llolxxxx, where xxxx is the binary coded 
decimal. Further, t h i s  elmice of codes places the numerics and special 
commercial symbols on li par with the most ured half of the alphabet. This 
code has the further property of collecting the numerics within a 3 by 4 
area of the head matrix, thereby minimizing indexing for a straight numeric 



FILE MEMO -2- March 11, 1958 

field. (At leart gome of the alternate choices baaed on non-con- 
eecutive and permuted columns do not share this property. ) Since 
it can further be proved that no choice can be made which wi l l  allow 
an all-zerohigh order 4 bitr, Example 3 is recommended. 
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PROPOSED TYPEWRITER CODES 


1. 	 Maintains essentially the same frequency distribution as the original, but produces a 
dbinary coded decimal number in positions 3-6 of the 8-bit byte for the characters 0-9 .  

G F R N T C B r n t c 

J K V Y A U L 


2. 	 Assumes a frequency distribution more realistic for a Stretch peripheral device, and 
also produces binary coded decimal represehtationr for the numeric characters, as above. 

t 2 6 c 

nty dirtribution fo tretcb device, 1 
s’2re constant. 

F 
 3 



4 

I r 
1 0 0 0 0 (  1  1  ?4 1 0 0 0 0 0 0 1  5 1 0 0 0 0 0 0 0 BackspaceE l o o l o [ 1 1  Q 1 0 0 1 0 0 0 1  4 0 1 0 0 0 0 0 0 Line feed 
1 1 - 0 0 o t 1 1  M 1 1 0 0 0 0 0 1  m 0 0 1 0 0 0 0 0 Red ribbon 
1 1 0 1 0 (  1  1  P 1 1 0 1 0 0 0 1  P 0 0 0 1 0 0 0 0 Black ribbon 
1 .l. 1 0 0 ( 1 1  0 1 1 1 0 0 0 0 1  0 0 0 0 0 1 0 0 0 Tabulate 
o o o o o c  1  1  E 0 0 0 0 0 0 0 1  e 0 0 0 0 0 1 0 0 Space 
0 0 0 1 0 c  1  1  D 0 0 0 1 0 0 0 1  d 0 0 0 0 0 0 1 0 Carriage ret. 
0 1 0 0 0 c  1  1  W 0 1 0 0 0 0 0 1  w 
O l O ~ l O C1  1  7 0 1 0 1 0 0 0 1  I 
O l l O O C  1 1  1 0 1 1 0 0 0 0 1  0 R~RzRZATITZSC 
O l l l O C  31 O l l l 0 , O 0 1  I 
1 0 O O l C  1  1  $ 1 0 0 0 1 0 0 1  4 R5 = twiet to left 5 place8 
l O O l l C  1  1  G 1 0 0 1 1 0 0 1  g R2 = twirt to right 2 placer 
l l 0 O l C  1  1  F 1 1 0 0 1 0 0 1  f twist to right 2 placseR ~ ~ s a n o t h a r  

l l 0 l l C  1  1  R 1 1 0 1 1 0 0 1  r Ti = attitude (firot) 

1 1 1 0 1 G  1 1  N 1 1  1 o i ' a 0 1  n T2 = attitude (recond) 

0 0 0 0 1 c  1 1  T 0 0 0 0 1 0 0 1  t S = shift 

o o o i i a 1  1  C o o o i i a 0 1  c C z character VS. function 

o i o o i a 1  1  B 0 1 0 . 0 1 0 0 1  b 
 i )  

o i o i i a 1  1  15 o l a l l o 0 1  6 
o i i o i a 1  1  ( O l l O l O  0 1  9 
3 1  1  1 l , o 1  1  = 0 1 1 1 1 0 0 1  t 

c; ~ 1 0 0 0 0 1 1 1 '  6: 0 1  7 
1 0 0 1 0 1 1 1  J 0 1  j 
1 1 0 0 0 1 1  1  K 1 1 0 0 0 1 0 1  k 
1 1 0 1 0 1 1 1  L 1 1 0 1 0 1 0 1  1 
1 1 1 0 0 1 1 1  Y 0 1  Y 

I 3 0 0 0 0 1 1  1  A 0 1  a 
1 3 0 0 1 0 1 1 1  U 0 1  u 
1 


I 
 3 . 1 0 0 0 1 1  1  V 0 1  v 

1 1  0 1  3
I	 ~ 1 0 1 0 1  # 


3 1 1 0 0 1 1 1  Q 0 1  2 

~ 1 1 1 0 1J 1 1/ 0 1 l/i 

l O 0 O l l 1  1  * 0 1  8 

1 0 0 1 1 1 1 1  X 0 1  x 


1 1 0 0 1 1 1 1  H 0 1  h 

1 1 0 1 1 1 1 1  z 1 1 0 1 1 1 8 1  2 


1 1 1 0 1 1 1  1  S 1 1 1 0 1 1 0 1  8 


3 0 0 0 1 1 1  1  I 0 0 0 0 1 1 0 1  i 

0 0 0 1 1 1 1  1  * 0 0 0 1 ' 1  1 
0 1 0 0 1 1 1 1  0 1 0 0 1 1 0 1 
b 


0 1 0 1 1 1 1  1  - O l O l i l 0 1  -

0 1 1 0 1 1 1  1  ? I  O l $ O l l 0 1  ' 

0 1 1 1 1 1 1  1  0 5 1 1 1 1 0 1  ; 


c 	 c, 



