
Abstract — The article briefly examines the history of logical 
machines and describes the biographies of their inventors.
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Later Jevons invented another device for educational 
purposes which he called logical abacus. It was the ordinary 
school board installed with a slope. It had four horizontal 
shelves of the same length. Plates with written premises were 
placed on the top shelf (the plates could also contain except 
the letters signs of operations, for example equality). Thin 
wooden rectangular plates with written letter combinations 
symbolizing the logical variables and their negations were 
installed on the second shelf from the top. Total number of 



such plates was 16 (ABCD, aBCD, ..., abcd). Several plates 
having a common feature could be picked up at once with the 
help of a long ruler. For example, it could be possible to 
divide A and negation of A by removing all 8 plates 
corresponding to the combinations with symbol a. Finally, 
only those combinations of variables compatible with all given 
premises were remained on the second shelf. Jevons logical 
machine built in 1869 is probably the most famous of all 
logical machines. Outwardly it looked like a small piano (it 
height was about 90 cm) with keyboard of twenty one key. 
The similarity was strengthened by a cap covered the keys. 
The letters symbolizing the terms in the premises are planted 
on sixteen keys (Fig. 27). Its construction and principles of 
operation are described in many publications [14, 15].

Machine’s significant disadvantage was a limited capacity. 
It was intended to derive the conclusions from the premises 
containing no more than four terms. However, Jevons believed 
that it was hardly necessary to solve formal logic problems in 
a real life. That is why he considered his machine just a 
tutorial means for better understanding of the process of logic 
conclusion. However, Jevons machine (which is now kept in 
the Museum of the History of Science in Oxford) became the 
first and rather successful variant of mechanization of logic 
conclusion. Moreover, it showed the goal to achieve − 
modeling of human thinking.

All who worked in the field of logical machines after Jevons 
were under his strong influence. American Allan Marquand 

(1853-1924) (Fig. 28) was not the exception. But he, however, 
was able to overcome this influence and build one of the most 
interesting and original logic machines.

alma mater



Made of mahogany, it looked like as Jevons machine and 
also was designated to simplify logical expressions with no 
more than four terms (Fig. 30). Marquand was able to reduce 
it dimensions compared to the prototype (the size of the 
machine base was 21 15 cm with a height of 32 cm). If the 
basis of the Jevons logical machine were sliding rails the 
Marquand machine had 16 switches corresponding to all 
possible combinations of four logical variables. Marquand 
managed to reduce the number of keys from 21 to 10. Even 
only for this reason it was preferable to Jevons machine. The 
description of the design and operation of Marquand logical 
machine may be found in [12, 18, 23, 24].

After designing the second mechanical logic machine 
Marquand did not try to improve its construction. However, 
the discussion of logical problems with Pierce continued. In 
one of his letters to Marquand Pierce advises: “It seems to me 
that the best thing is to use the electricity” and presents two 
simple circuits with three keys (in one circuit they are 
connected in series and are parallel in the second), see Fig. 31. 
Pierce writes that the current flows in first circuit only if all 
three keys close it and in the second, if the circuit is closed at 
least by one key. He draws attention to the similarity of this 
performing with the operations of logical addition and 
multiplication, respectively.

Near 1885 Marquand made the first in the history project of 
electromechanical logical machine. Its drawing kept in the 
Marquand archive (Fig. 32) and was published only in 1953 
[25]. Apparently, Marquand did not try to bring his project to 
life. The lack of data makes it possible the different 
interpretations of the scheme [27]. But in any case this project 
occupies a unique place in the history of logical machines in 
particular and computer technology in general. One could only 
guess what the development of computers would have been if 
Marquand implemented his project, and relay machine got the 
deserved fame.
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