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i t  can be seen that 

where 1, determines,the output of the device and l i  the input for the 1 

column. 
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and i f  a table of higher orders were constructed i t  can be shown that 
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and 

o r  a general expression can be written for any order variable: 

where n- l$  n-2, etc. refer to successive lower order binary va'riables 

to the nth order. 

Fo r  a minimum number of components, a chain can be constructed 

The delay between input and output would be determined by the 

0 r ise  time8 of the Exclusive-OR components and the AND circuits, 
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A. Method,of Ra,pidly A.dvancing o r  Decreasing a Binary Number by 8 .  

One of the tentative design considerations of the 1/0Communi-

cations sys t em f o r  Stretch involves a technique of reading out an addrese 

of 20 binary bits f rom memory, modifying i t  by stepping the binary 

number up by 1, and storing i t  back into memory. It is desired to do 

this within one memory cycle of 2 p s e c s .  

Essentially what is needed is a black box, the input of which is 

the original binary number and the output of which is the number advanced 

1 by one. The t ime between input and output should be a s  close to  z e r o  a s  
I 

possible. An.approach different f r o m  t r igger  counters o r  adde r s  shall  be  

investigated. 

Constructing the following table of 4 binary variables 
I. 

8 4 2 1  
0 0 0 0  
0 0 0 1  
0 0 1 0  
0 0 1 1  
0 1 0 0  
0 1 0 1  
0 1 1 0  
0 1 1 1  
1 0 0 0  
1 0 0 1  
1 0 1 0  
1 0 1 1  
1 1 0 0  
1 1 0 1  
1 1 1 0  
1 1 1 1  

one can determine upon examination an expression by which, fo r  a given 

0 binary number, its successor  can be determined. 
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It can be seen that in the worst case a c a r r y  must be propagated through 

the entire chain of A.ND circuits before the result  is stabilized. 

If this c a r r y  propagation t ime becomes restrictive a t  the speeds 

we a r e  interested in, the ca r ry  t ime can be minimized by breaking the 

n bit binary number up into convenient sections and only propagating 

ca r r i e s  between sections, The entire ca r ry  propagation time would 

therefore be the r i s e  time of one AND circuit multiplied by (number of 

sections -1). For example, i f  the number is broken up into sections of 

4 bits each, the following configuration would resulti 

c t  c, 

which reduces the ca r ry  propagation time considerably, 

A method for constructing a logical connective arrangement which 

counts down by one can also be derived, It is desired that the output of 

the device be the input binary number decreased by 1. 

In this case, we can write the expressions for each column a s  follows: 

8 
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of such a counter would be as  follows: 

I 

e t c . ,. 

1 0  

In the Aforegoing methods, counting has been restricted to counting 

one up o r  down, It should be pointed out that with the addition of some 

0 )gating the in t number can be modified by any single binary order, 1, 

2, 4, 8, 	 etc. by merely gating the denial of the value of that variable 

ountar into the proper position. The number then could be 

o r  decreased b 2 o r  4 03: 8, etc, depending upon which 

h 

would be extremely useful in t 

The same device would also be useful operating in conjunction 

e machine where upon command a word could be read 

y 1 and returned in the Barn 

The usefulness of a 

functions becomes readily apparent, Continuing inv 

e 	 the desirability of 

y relating to its development, 
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