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/ Simon, the little moron deseribed

last month, now learns how to add

By EDMUND C. BERKELEY* and ROBERT A. JENSEN
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N the last article we observed how

an electrical brain could store in-

formation in a register and transfer
information from one register to
another.

What do we mean by a “register”
and “information”? A register is any
physical equipment that can store in-
formation, and information is an ar-
rangement of equipment that has mean-
ing. For example, the registers we

spoke of were relays, and the informa-
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tion stored in them was a pattern of
1’s (relays energized) and 0’s (relays
not energized).

Relays vs. tubes

Why use relays instead of tubes?
After all, tubes can represent a pat-
tern of 1’s (conducting) or 0’s (not
conducting). And in changing its state
from one condition to the other, a
tube is very much faster than a relay.

We shall discuss tubes later in these

COLUMNS 4 3 2 |

COLUMNS 4 3 2

AUGEND RELAYS

T2 COLUMNS ~ 4

A L] v T B ¥ m e

ADDEND RELAYS

E;’F% é]ﬁ % 5

TIME 2
El X FI
0 '
pmw. SUM ncuvs
T3 COLUMNS— 5 3 2
rz i\n
TIME 3 ] i ‘-l[ | i
¢z +
cnm RELAYS
T4 COLUMNS—> 5 1
}:.
TIME 4 g:’ 5:,
vy
SUM ncuvs

Fig. 1—A binary adding circuit that is capable of adding two 4-column numbers.
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articles. In the meanwhile, there are
several reasons for concerning our-
selves with relays. In the development

~ of electrical brains, relays were used

before electroni¢ tubes; and it is some
help in explaining electrical brains to
follow the course of their development.
In the second place, a circuit involving
relays can be understood simply by
seeing whether current will flow or not.
But understanding a tube circuit in-
volves many more factors, such as plate
voltages, nature and strength -of sig-
nal, the tube characteristics, values of
the resistances, ete. In the third place,
one relay may take the place of a num-
ber of tubes. For example, a six-pole,
double-throw relay has 20 terminals in-
cluding those of the pickup coil; a con-
siderable number of tubes is required
to do as much as that one relay. And
finally, after the logical relations of
circuit elements have been expressed
once in any one form such as relays, it
is easier to translate them into other
circuit elements such as tubes.

We have seen how we can store in-
formation in a register and transfer it
from one register to another, and now
we wish to manipulate that informa-
tion according to mathematical and
logical processes. That is calculating.
And the first of the calculating proc-
esses is addition. How can we add and
calculate with electrical circuits?

Calculation is possible only with a
good system for representing informa-
tion. For example, the decimal notation
using Arabic numerals, considered one
of the great human inventions, is a
remarkably fine system for represent-
ing numerical data. -As a counter-
example, the ancient Greeks used let-
ters of the alphabet in a rather unsys-
tematic way for numbers, and never
got far with arithmetic. To calculate_
with electrical circuits we first must
understand systems for representing
information.

Representing information

Suppose we write down a piece of
information such as 1,011. We are re-
ferring to a number which is equal to
one 1,000, zero 100, one 10, and one 1.
The positions of the digits report
powers of 10—1; 10; 100; 1,000;
10,000; ete. Numbers written in this
style are said to be in decimal notation.
This notation is convenient for a cal-
culating machine that contains dials
that may take one of ten positions, like
the speedometer of an automobile.

But this notation, convenient as it
may be for human beings and some
machines, may actually be inconvenient
for most digital electrical brains con-
taining two-position circuit elements.

Numbers may be written in other
more useful notations. Two of them



