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55 The Machinery of the Mind 

AA law of thought, a necessary part of die machinery of our minds, 
off  no practical use\ Whose fault is that? 

-- Augustus De Morgan, Syllabus of Logic, 1860 

5.11 Introductio n 

Itt is well known that Jevons was one of the first in Britain to catch on the 
importancee of the newly developed formal logical systems of Boole and 
Dee Morgan. Jevons singled out Boole's Investigations of the Laws of 
ThoughtThought (1854) as being of pivotal importance for his own logical work: 

Havingg given much attention to this most remarkable work of Professor 
Boole,, I have been led by it to perceive that if we had a number of 
objectss with mechanical devices for arranging them in any desired 
classess or ranks, we might argue concerning them by machinery, and 
bringg out a conclusion by the motion of wheels or levers, somewhat as 
Pascall  worked an arithmetical equation, or Mr. Babbage solves an 
equation,, or calculates a page of logarithms by turning the handle of the 
calculatingg machine. I am confident of being able to show this when I 
comee to the proper point in my logical studies, by a very simple 
mechanicall  device, which shall not only solve Aristotle's dilemma's, 
butt shall exhibit to the eyes the working of Boole's logic, the most 
generall  and perfect system of logic yet proposed.1 

Jevons'ss opening address at Queen's College, in 1865, was in substance devoted to the 
'greatt reform in logical science', the discovery of formal logic. Supplement to The 
LiverpoolLiverpool Daily Post, Tuesday, October 3,1865, page number lacking. 
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Thee mechanical device which takes a prominent place in this quote, 
exhibitingg Boole's 'general and perfect system of logic', was Jevons's so-
calledd Logical Abacus, a contrivance which mechanically produced logical 
deductionss from a given (and limited) set of propositions. His work on this 
machinee was the drivin g force of his logical work throughout the eighteen--
sixties,, yet Jevons's logical machine was widely neglected by the scientific 
communityy as was already acknowledged in 1883 in an address of a certain 
Professorr  Sonnenschein to the Birmingham Philosophical Society. 

Theree exists however  a close correspondence between Jevons's work in 
logicc and his approach to economics (Mosselmans 1998). In effect, John 
Stuartt  Mil l rightl y spotted this close relation when he reproached Jevons 
forr  having 'a mania for  encumbering questions with useless complications, 

11 Sonnenschein (1883, 72). Indeed, Jevons's work on logic on the whole left no permanent 
impression,, even though his Elementary Lessons in Logic: Deductive and Inductive, 
appearingg in the same year  as his economic theory, measured in reprints, was an outstanding 
success.. There may be good reasons for  this neglect, Jevons being obviously a less original 
logiciann than Boole or  De Morgan. In his accompanying remarks to the exchange of letters 
betweenn Boole and Jevons, Grattan-Guinness (1991, 22-3) suggests that the editors of 
Jevons'ss Papers and Correspondence apparently attempted to present 'Jevons the 
economist,, uncontaminated by Jevons the Logician.' 

Theree is some justice in Grattan-Guinness remark, for  it is true that the image one gets 
fromm the Papers and Correspondence is biased to Jevons's economics, neglecting his work 
andd correspondence on logic. A nice example off  the bias is found in Jevons's PC 3: 62. The 
fragmentt  of a letter  from Stanley Jevons to his brother  Herbert starts: '... Logic &  critiqu e 
uponn his, as he declined to see it until he had finished a mathematical book he was engaged 
upon.. I have received from a German Professor  an elaborate essay on Prices in Hamburg, 
containingg also a great deal of criticism of my pamphlet'  The German Professor  referred to 
wass Laspeyres, who criticized Jevons's use of the geometric mean in his pamphlet on the 
falll  in the value of gold (originall y published in April , 1863). Apparently the editors 
thoughtt  this to be of more importance than Jevons's reference to his work on Boole's logic, 
whichh equally appeared 1863. This can hardly be inferred from the reproduced fragment. 

Thee neglect of Jevons's logical work in the Papers and Correspondence may be partiall y 
duee to a division of tasks between the logician Prof. Mays, who did much to promote 
interestt  in Jevons's work on logic in the fifties, and the economist Prof. Black, who was the 
coeditorr  of the Jevons's Papers and Correspondence. This division proved to be 
unfortunate.. In an article on Jevons's scientific method, Mays wrote that he was 'now 
hopingg to edit some of Jevons's correspondence together  with relevant pieces of his logical 
andd philosophical writing s ... This would form a natural complement to the extensive work 
Professorr  Black is carrying out on Jevons's economic studies' (Mays 1962, 223) The 
promisedd volume never  came. 
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andd with a notation implying the existence of greater precision in the data 
thann the questions admit of. His speculations on Logic, like those of Boole 
andd De Morgan» and some of those of Hamilton, are infected in an 
extraordinaryy degree with this vice'.3 

Myy purpose in this chapter is to show how Jevons's work on the Logical 
Abacuss is embedded in an emerging discourse on mechanical reasoning 
takenn in a double sense. First, as straightforwardly relating to reasoning by 
machines.. Second, as relating to a mode of understanding the human mind 
byy comparing it with a mechanical contrivance. The first does not entail 
thee second; one may construct computing or logical machines without 
makingg any claim about similarity with the human mind, using such 
machiness simply as aids to the mind. One may also make the far stronger 
claimm that one can use a mechanical contrivance to understand the working 
off  the mind. Babbage's Difference Engines and the new formal logic 
developedd by Boole and De Morgan formed a driving force in the 
developmentt of mechanical reasoning in both senses. The logical machine 
wass designed to draw infallible logical deductions. But it also helped 
Jevonss to conceive of the human mind as similar to a machine, obeying the 
samee mechanical principles. This chapter thus gives flesh to the thesis that 
Jevonss conceived of the human mind as akin to a machine. 

53,53, Babbage's calculating engines 

Thee story of Babbage's calculating machines has nowadays spread so 
widelyy that it hardly needs to be told again.4 Babbage's Calculating 
EnginesEngines project emerged out of the growing need for accurate and reliable 
tabless by the quickly industrializing English economy. These tables were 
necessary,, among other things, for navigation and for the emerging 
insurancee companies. As most scientists of his days, Babbage was aware of 
thee growing need for accurate and reliable tables, but the necessity to speed 
upp calculation was also an important factor.3 The importance of accurate 

33 In his already quoted letter  to Cairnes: Mil l (1972), Letter  1698: December  5, 1871 to 
Cairnes.. See the introductor y chapter, section 1. 
Babbage'ss Difference Engine now even got into the columns of The Economist, December 

5thh 1998. 
Babbagee emphasized die increased speed of calculation of his Analytical Engine, on which 

hee worked from 1833 to 1847, as one of the great advantages over  die Difference Engine L 
Thee importance of increased speed of calculation can also be found in Andrew Warwick 
(1995,, 331, 343) especially with reference to me De Colmar  arithmometer. The saving of 
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andd reliable tables was stressed by Dionysius Lardner  in his description of 
thee working of the Difference Engine /, published in The Edinburgh 
ReviewReview of 1834, which he wrote under  the 'detailed direction' of Babbage. 
Johnn Herschel, Babbage's lifelong friend and fellow student, once 
comparedd a fault in a table with a rock just under  the surface of the sea. 

Too day it is hard to imagine the enormous amount of mental effort that 
wass necessary to calculate tables. Augustus De Morgan, himself having 
beenn employed at an insurance company for  a couple of years, relates the 
storyy of a mathematical autodidact, a certain Barrett , who had developed a 
methodd of calculating lif e Annuities.7 At a certain moment this Barrett was 
firedd by his employer, apparently because it took Barrett too much time to 
comee up with his tables. In desperation Barrett wrote: 

Whateverr  may have been your  motives, it must be conceded, that thirt y 
thousandd different computations, are not so soon performed, as some 
mayy imagine ... My nephew and myself might probably, by a constant 
application,, finish the work in two years, or  in two years and a half; but 
II  am positive it cannot be done sooner  (letter  attached to De Morgan 
1854). . 

Reliability ,, accuracy and time, then, were the important factors posing 
severee constraints on the construction of the requested tables. It is well 
knownn how De Prony's calculating project, commenced by the French 
Revolutionaryy regime to facilitate the conversion to the decimal system, 
gavee Babbage the clue how to solve these problems jointl y by the use of 
machinery.88 The new revolutionary regime had ordered the mathematician 
Dee Prony to calculate new mathematical tables to facilitate the use of the 
decimall  system. By sheer  coincidence De Prony in those days was reading 
Adamm Smith's Wealth of Nations, according to Babbage.9 He immediately 
realisedd the importance of the principl e of the division of labour  and split 
upp the work into three different level of task. In the first 'fiv e or  six' 

'tediouss mental labour' was stressed by Jevons in an address to the Royal Statistical Society 
off  1878 on the De Colmar arithmometer. 
**  See Antony Hyman 1989, 51. 
77 Augustus De Morgan 1854. Attached to this account are some letters De Morgan had got 
fromm Babbage in the Spring of 1862. This is to be found in University of London Library 
(ULL)) call mark [DeM] L.4. 
11 See especially Daston 1994, also Warwick 1995. 
99 See Babbage [1832] 1963, 191-196. 
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eminentt mathematicians were asked to simplify the mathematical 
formulae.. In the second a similar group of persons 'of considerable 
acquaintancee with mathematics*  adapted these formulae so that one could 
calculatee outcomes by simply adding and subtracting numbers. This last 
taskk was executed by a large number of unemployed hairdressers. This last 
groupp of computers or calculators, as they were referred to, can be rightly 
seenn as a reduetio ad absurdum of manual computation (Grattan-Guinness 
1992,40,, see also Grattan-Guinness 1990c). 

Dee Prony's approach formed the example for Babbage that it was 
possiblee to mechanize not only physical, but also mental labour. His 
interestt in the French project fits into his wider perception of algorithmic 
proceduress in 'mathematics, science, and other walks of life' (Grattan-
Guinnesss 1992, 34). Babbage emphasized in Machinery and Manufactures 
(1832),, still one of the most fascinating studies on the emerging 
mechanizationn of the economy, that the lowest task of De Prony's project 
wass 'almost*  a form of mechanized mental labour. Babbage designed his 
soo called Difference Engine in line with De Prony's approach. Its method 
hungg on a reduction of a function to fixed differences that were then 
computedd back to the original function. Babbage's Difference Engine 
indeedd promised to save calculation time and to be accurate and reliable at 
thee same time. The computations would be more accurate than when done 
byy a human individual, for machines, as opposed to humans, were thought 
nott to make unpredictable mistakes. An attached printer would prevent 
errorss in transcribing the outcomes. The reliability of the machine's 
computationss was guaranteed by them being reproducible.10 

Onn the advice of the Royal Society, the British Government committed 
itselff  in the eighteen-twenties to Babbage's project. The financial 
arrangementss were only vaguely agreed on, and during the period of the 
projectt Babbage had considerable difficulties in getting additional funding. 
Whenn Government funding stopped, in 1834, it had furnished a total sum 
off  £17, 470, an astronomical amount of money when compared with the 
costss of a first class steam locomotive such as the John Bull, which only 
costed£7844 7s." 

Seee on this Warwick 1995,313-317 and passim. 
Seee Swade 1991, 18. The failure of the project has been attributed to a variety of reasons 

off  which at least one can be eliminated. It was not due to technical limitations that the 
constructionn of the Difference Engine did not succeed, as the construction of the Difference 
EngineEngine II at the Science Museum in London on the occasion of Babbage's bicentennial 
birthdayy makes sufficiently plausible. See Swade 1991,24-28. . 
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Itt  was as if Babbage foresaw the collapse of his lifework . Just before the 
governmentt  definitely stopped finance, he asked his toolmaker  Joseph 
Clementt  to construct a fragment of the Difference Engine to have a 
physicall  proof of its enormous calculating powers.12 This littl e fragment, 
whichh is rightly  seen as the icon of the computer  era, could be admired in 
Babbage'ss drawing room. Schaffer  and Swade both relate how Babbage at 
hiss popular  soirees let it show its 'devil' s tricks'. 13 Time and again the 
publicc fell in amazement when the apparatus, after  having counted a series 
off  2, 4, 6, 8 etc. for  a hundred times, at once made a jump in the series of 
numbers,, returnin g to the original series immediately, or  continuing the 
neww one. It brought Lady Byron, the mother  of Ada Lovelace, to describe 
thee Difference Engine as a 'thinkin g machine'.14 Babbage himself did not 
tir ee of telling his visitors that what seemed so miraculous and amazing to 
them,, had been programmed by him beforehand. It suggested to him an 
argumentt  against miracles.15 Could it not be, that all marvels in nature in 
thee end turned out to be governed by the same mechanical laws as 
embodiedd in his Difference Engine1? 

Babbage'ss argument implied however  a shift in perspective about the 
meritss of the Difference Engine. It not only extended and facilitated 
calculations,, but provoked a reconsideration of then dominant views on the 
humann mind. It 'governed,'  as Schaffer  says, 'Babbage's stories about 
machinee intelligence' (Schaffer  1996, 62).16 What reason was there to 
supposee that the human mind functioned in a different way from the 
calculatingg machine? Consciousness and freedom of the will , to name the 
twoo great puzzles of the mind, could turn out to be mere spectres in the 
machineryy of the mind. What the individual perceived as an act of free 
will ,, could basically be governed by the same laws that produced the 

122 On Babbage's quarrels with Joseph Clement on the removal of the construction of the 
DifferenceDifference Engine from Clement's workplace in Lambeth to Babbage's backyard in wealthy 
Marylebone,, and its broader implications for the growing control on labour in the factory 
system,, see Schaffer (1994). 
133 See Swade (1996,42-46) and Schaffer (1996,62-63). 
144 Swade (1996,42) and Schaffer (1996,62). 
155 Babbage's argument was originally directed against Hume, but effectively undermined all 
earlierr arguments against the old natura non facit saltus. Babbage's argument was also 
mentionedd by Dionysius Lardner. See Hyman (1989, 96n). See also Sophia De Morgan 
(1882,, 90). 
166 See also Schaffer 1994, which is more explicit on the linkages between the 'emerging 
mechanisationn of natural philosophies of the mind' (Schaffer 1994, 204). 
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miraculouss jump in a string of numbers. And, equally, consciousness could 
bee the by-product of the invariable mechanical laws of nature. 

Thee traditional views of the hierarchy of mental faculties and physical 
labourr  were also affected. Before De Prony started his table project, 
computationss were for  the most part executed by mathematicians 
themselvess for  their  own purposes (Warwick 1995, 317-8). The 
routinizationn and then mechanization of computing downgraded 
calculationn to the lowest of mental activities equating it with the routine 
labourr  executed in the emerging factories.17 Babbage exploits the 
comparisonn of calculation with routine factory labour  in straightforwardl y 
parallelingg De Prony's division of tasks with the division of tasks 
necessaryy for  the construction of a 'cotton or  silk-müT. The 'multitud e of 
otherr  persons' as the calculators or  their  mechanical equivalent, use in their 
employmentt  the 'lower  degree of skill*  (Hyman 1989,143). 

Whereass calculation was thus degraded to the lowest echelon of mental 
faculties,, Babbage's argument against miracles concerned the higher 
facultiess of the intellect. In the Scottish Enlightenment the role of 
spontaneityy and genius had been emphasized as essential for  our  creative 
intellectuall  faculties. But Babbage put into question whether  there was any 
necessitynecessity in thinkin g of our  creative powers as not obeying mechanical 
laws,, and the answer  was a plain denial. Babbage thus gave a severe blow 
too traditional categories of mental philosophy, without positively proving 
thatt  our  higher  reasoning faculties could be mechanized. 

Wit hh Babbage's Difference Engine these thoughts were really only 
speculations,, for  it was obvious that the calculating capacities of the 
machinee still involved a considerable lot of separate mental activity to get 
itt  going. Not all analytical functions could be reduced to fixed differences, 
andd for  these functions, it had to be decided by the human mind at what 
intervalss to make corrections to reduce computational errors. The machine 
couldd not do so. The development of an even more ambitious machine, the 
AnalyticalAnalytical Engine, seemed to overcome these limitations. This new 
contrivancee derived its name from being able to execute all ordinary 
analysis.. Babbage seems not to have been very active in raising funds for 
itss realisation. Neither  was the British Government. After  the failur e of the 
firstt  project, the government had its fil l of Babbage's inventions, and only 
askedd itself how 'to get rid  of Mr  Babbage and his calculating machine' ,18 

177 See on this Daston (1994). 
""  Swade (1991, 26). See also Swade 1997. Grattan-Guinness emphasizes Babbage's poor 
planningg abilities as one of the reasons for the failing of the difference-engine project. 
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Inn her Memoir of Augustus De Morgan, Sophia De Morgan relates that 
Ladyy Lovelace, Byron's daughter, clearly understood the 'working and 
beautyy of the Difference Engine, 'while other visitors gazed at the working 
off  this beautiful instrument*  ( 89). Lady Lovelace, it is well known, 
becamee fully absorbed by Babbage's new project. Encouraged by Babbage, 
shee translated a tract on the Analytical Engine, written by a certain 
Menebrea,, an Italian army-officer, on the occasion of a lecture held by 
Babbagee in Turin. She added, to Menebrea's already superb exposition, 
notess that surpassed the article twice in length. In contrast to the Difference 
EngineEngine the Analytical Engine could be really programmed. In fact, the 
designn showed great similarity with the way our modern computers are set 
up.. The Analytical Engine could combine the calculation of various 
functionss without the interference of human mind and hand. This was 
attainedd by the use of punch cards, an idea that Babbage got when he was 
workingg on The Economy of Machinery and Manufactures. The idea 
originatedd from the famous Jacquard-loom. In this loom a complex 
mechanismm of levers regulated the liftin g of the warp in accordance with 
thee desired pattern. This was done by triggering the right set of levers by a 
rolee of punch cards. In the Analytical Engine a system of levers was to be 
activatedd in a similar way by punch cards to lif t the right column of gears. 
Lovelacee wrote that 'the Analytical Engine weaves algebraical patterns, 
justt as the Jacquard-loom weaves flowers and leaves' (Hyman 1989, 273). 

Evenn more forcefully than its predecessor, the Analytical Engine 
provokedd discussions as to whether this machine was itself able to think. 
Algebraa clearly was an advanced product of the human intellect. Menebrea 
wass very explicit that however beautiful a contrivance this machine was, it 
wass nevertheless an automaton. He took recourse to the argument that the 
AnalyticalAnalytical Engine could only follow prescribed rules. It could not come to 
anyy correct results by 'trial and guess-work', but only by fully written out 
procedures.. 'It is necessarily thus; for the machine is not a thinking being, 
butt simply an automaton which acts according to the laws imposed on it' 
(Hymann 1989, 252). Only the 'mechanical section' of the intellect could be 
builtt into the machine, 'because it was subjected to precise and invariable 
laws'.. The higher part of the intellect, 'demanding the intervention of 

Anotherr reason he gives, relates its failure to Babbage's underestimation of the relevance of 
probabilityy and statistics for production engineering: 'A lack of understanding of production 
processess led him to waste time and money on the excessively precise manufacture of some 
off  [the engine's] parts' (Grattan-Guinness 1992,41). 
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reasoning',, belonged to the sphere of understanding and did not lend itself 
too mechanisation (Hyman 1989, 246). Menebrea thus pinpointed the 
frontierss of the engine's capacities. The machine would be able to 
calculate,, but the mechanization of our 'reasoning faculties' was beyond 
itss reach, unless, Menebrea implicitly qualified, the rules of reasoning 
themselvess could be algebraised. Apparently Menebrea took it for granted 
thatt this was impossible because he concluded that though the machine 
couldd execute the conceptions of the intellect, it was unable to reflect on 
themm (Hyman 1989, 265). The machine, in other words, lacked cons-
ciousness. . 

Temperingg her mother's enthusiasm for the intellectual capacities of the 
DifferenceDifference Engine, Ada Lovelace stressed that the Analytical Engine 
shouldd be seen as a substitute for the human mind as far as concerned its 
abilityy to compute, and at the most as an extension of it, its high speed 
enablingg it to undertake problems that til l then were beyond the computing 
capacitiess of the individual. The Analytical Engine, Lovelace emphasized, 
wass not itself able to develop original thoughts; it could not think. 
Nevertheless,, Lovelace suggested more than once that the design of the 
neww machine established an 'intimate and effective connection' between 
'thee mental and the material' (Hyman 1989, 273). Indeed, she qualified 
Menebrea'ss assertion that the Analytical Engine would only be able to 
executee mechanically prescribed rules by pointing out that its ingenious 
mechanismm of anticipation provided the machine the possibility 'of feeling 
aboutt to discover which of two or more possible contingencies has 
occurred,, and of then shaping its future course accordingly' (Hyman 1989, 
252n).. She was convinced that mathematics 'constitutes the language 
throughh which alone we can adequately express the great facts of the 
naturall  world' (Hyman 1989, 272). No coincidence then that she made a 
straightforwardd parallel between the activities of the brain and the working 
off  the machine: 

Itt were much to be desired, that when mathematical processes pass 
throughh the human brain instead of through the medium of inanimate 
mechanism,, it were equally a necessity of things that the reasonings 
connectedd with operations should hold the same just place as a clear and 
well-definedd branch of the subject of analysis' (Hyman 1989, 269). 

Reasoningg along these lines clearly implied that the mind functioned 
accordingg to the very same principles embodied in Babbage's machines. It 
iss therefore more than a mere curiosity that the Science Museum in 
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London,, on the occasion of the second centennial of Babbage's birthday 
1991,, with the financial support of five computer companies, constructed 
thee Difference Engine II a simpler version of the Difference Engine I 
whichh had benefitted from Babbage's work on the Analytical Engine. The 
DifferenceDifference Engine II was built by making use of Babbage* s very detailed 
drawings.199 It works perfectly. Those who see the machine on the third 
floorfloor of the Museum, in fact look at an anachronism: a relict of the steam-
eraa that never was, but that looks as well-oiled and polished as the steam-
enginess in the basement conducting their mechanized manual work. A 
perfectt division of head and manual labour, of industry and mind, in which 
aree nonetheless embodied the very same principles of the lever. 

199 While writing this chapter the Museum was in the process of building the printer to the 
DifferenceDifference Engine II (See The Economist, December 5th 1998), work now completed. 
Babbagee considered the automatization of printing the outcomes an important step in 
guaranteeingg the accuracy of the machine, since it would exclude any errors in reading of 
thee results of the computations. Babbage consequently fits the image of mechanical 
objectivityy as pictured by Daston and Galison (1992), and Galison (1998). However, 
Warwickk (1995) rightly points out that the reliability of the results is as hazy as when 
humann judgement is involved. From his discussion it becomes clear that objectivity 
cruciallyy depends on the procedures to assess the results. The same image comes to the fore 
fromm Porter's (1995) discussion of mechanical objectivity. Porter explicitly uses the term to 
referr to the public transparency of the routines and procedures used to establish the result. In 
myy view, Warwick's and Porter's use of the term fits far better to Victorian scientific 
practice,, than the one used especially in Galison 1998. The subject will be touched upon, 
thoughh not explicitly addressed, in chapter 7, section 3 of this thesis, when discussing 
Jevons'ss entry on the balance in the Dictionary of Chemistry and the Allied Branches of the 
OtherOther Sciences. The subject, of course,, merits a more elaborate discussion, especially since 
itt ironically became of pivotal interest to the USA president-elections last year. This 
pinpointss however mechanical objectivity just where Porter located it: not in the exclusion 
off  judgement to the benefit of mechanical counting votes, but in the transparency of the 
ruless to assess the result 
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533 Is the mind a reasoning machine? 

Thee question whether the mind could be conceived as a reasoning machine 
wass placed most strongly on the agenda with the appearance of George 
Boole'ss Laws of Thought (1854). The title of Boole's work suggested that 
logicc was not merely an abstract, formal discipline, but described laws 
inherentt in our mental constitution. The introductory words of Chapter One 
(Boolee 1853, 1) leave littl e doubt on this: 

Thee design of the following treatise is to investigate the fundamental 
lawss of those operations of the mind by which reasoning is performed; 
too give expression to them in the symbolical language of a Calculus ... 
and,, finally, to collect from the various elements of truth brought to 
vieww in the course of these inquiries some probable intimations 
concerningg the nature and constitution of the human mind. 

Boole'ss claims met with considerable reservations. One of the sceptics was 
Jamess Martineau, a Unitarian minister teaching mental philosophy and 
politicall  economy at Manchester New College, the principal institute for 
higherr educations for Unitarians, (with whom Jevons took classes for a 
while).. Though originally educated in the association psychology of 
Hartley,, Priestley, and James Mill , Martineau had gradually shifted 
towardss a position which stood at odds with their 'maxims of mechanical 
causality'.200 In a letter of January 1865 (JA 6/2/270) to Jevons Martineau 
wrotee that Boole's system 'still seems ... not to stand quite straight with 
psychology'. . 

Anotherr sceptic was John Stuart Mill , who by then was one of the great 
propagatorss of associationist psychology and whose Logic had 
considerablee authority. Mil l (JA 6/2/271) characterized Boole's logical 
systemm in a letter of 15 May 1865 to Jevons as follows: 

II  look upon it as I do upon Mr. De Morgan's elaborate system of 
numericallyy definite propositions and syllogisms: as a remarkable fact 
off  mental gymnastics, capable of being very useful in the way of a 
scholasticc exercise, but of no considerable utility for any other purpose. 

Hiss study under die great German Aristotle scholar Trendelenburg was decisive for this 
shiftt towards a Kantian and 'even' Hegelian position (Martineau 1901 [1885], ix, xiv). 
Trendelenburgg was a student of Hegel. It should be noted however that when Trendelenburg 
turnedd to Aristotle, he became a severe opponent of Hegel's philosophy. 
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Fromm very different sides then reservations were made as to the relevance 
off  Boole's logical system. The issue was really: what was its proper field 
off  inquiry.21 

Itt has recently been argued by Nicla Vassallo (1997) that Boole has 
beenn unjustly considered as searching for a psychological foundation of 
logic.. To adstrue this thesis, Vassallo quotes Boole as resisting a theory 
whichh conceives the mind as having different 'faculties or powers ... as 
Attention,, Simple Apprehension, Conception or Imagination, Abstraction 
&c '' (Boole 1854, 41). True as this may be, it only proves that Boole 
resistedd a specific and til l then dominant contamination of logic and 
psychologyy in which different faculties of the mind were discerned. Al l 
thesee faculties, according to Boole, could be 'merged ... under one generic 
namee of Operations of the human mind' of which he would 'seek to 
expresss their ultimate laws' (Boole 1854, 41). Martineau's reservations 
relatedd exactly to the dismissal of the established psychology that was 
entailedd in Boole's enterprise. As Babbage's machines had put into 
questionn the traditional conceptions of the 'intimate connection between 
mindd and matter', the same was true for Boole's logic. Boole did not 
acceptt traditional mental categories, but reduced them to one: the mind's 
reasoningg could be described by algebraic rules. Despite this, Boole was, 
inn effect, quite reluctant to 'subject' man's reason 'to the rigour of 
technicall  forms' (Grattan-Guinness 1992, 44, quoting Boole) and though 
hee showed interest in Babbage's Difference Engine, and visited him to see 
itt working, he 'at no stage seems to have contemplated its use as a 
primitivee computer' (MacHale 1985, 235). But algebra could perfectly 
welll  be executed by Babbage's machines. Hence the question: Was 
Boole'ss logical system a representation of the laws of thought, Was it the 
blueprintblueprint of a machine, or Was it an abstract formal system only?22 

211 No attempt will be made here to give a full account of the intricacies, and reception of 
Boole'ss logic, which as Grattan-Guinness (1991, 21n9) observed 'needs considerably more 
research'.. See his footnote for further references. Relevant in the context of this essay are 
Vasalloo (1997) and Forster (1997). For a general account of Boole's logic, Kneale and 
Knealee (1971) is, I think, still useful. Two recent biographies are MacHale (1885) and 
BachirDiagne(1989). . 
222 Grattan-Guinness (1992, 44) notes that though Babbage read and acknowledged Boole's 
workk in logic as that of a 'real thinker', he 'did not make use of Boole's ideas developing 
hiss engines'. See also Bromley 1987. When Boole's first work on logic appeared (1847), 
Babbage'ss main work on the Analytical Engine was done. 
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Mill' ss reference to De Morgan makes clear  that the question of the relation 
betweenn logic, mechanics, and psychology was not limited to Boole's 
algebraicc logic, but extended to all attempts to formalise logic. In line with 
thee dominant attitude toward syllogistic, Aristotelian logic, Mil l only 
valuedd Boole's (and Jevons's) new logical system as a form of 'mental 
gymnastics'.. The true problems of logic were thought to belong to quite a 
differentt  field, which if not identical with psychology, was at least closely 
relatedd to i t The study of logic, in this sense, should reveal the laws of 
humann reasoning as embodied in the human mind. For  so divergent writer s 
ass Martineau and Mill , Boole's logic was thought to be of no direct 
interest. . 

Dee Morgan was the founding professor  of mathematics at University 
Collegee until he withdrew in 1866, and extremely popular  with his 
students.. With Boole he was one of the great propagators of formal logic. 
Inn his Syllabus of Logic, he argued that Mil l rightl y refused the use of 
'learnedd logic*  in daily life, but for  reasons 'entirely wrong* (De Morgan 
I860,, 116). Taking issue with a remark of Kant, De Morgan argued that 
thee reason the 'educated world*  commonly thought 'lightly *  of the ordinary 
syllogismm was that it had 'arrived at some use of those higher  developm-
entss of thought which that same common logic has never  taken into its 
compass**  (1860,96n). 

Dee Morgan called this ordinary, or  Aristotelian logic the 'logician's 
Abacus'.. 'Educated man' had no more reason 'to have recourse to the 
logicall  abacus for  his reasoning, than to the chequer-board, or  arithmetical 
abacus,, for  adding up his bills.'  But with the 'higher  developments of 
thought''  De Morgan was referrin g to his own extended system of logic. 
Andd whereas the 'logician's abacus', ordinary logic, was a 'fi t and 
desirablee occupation for  childhood', this was not the case for  his own 
system,, which embodied a true revolution in logic (1860,116n). 

Thee 'tru e revolution' De Morgan referred to was the so-called 
'quantificatio nn of the predicate'. The claim to the discovery of this 
innovationn in logic provoked an exchange of reciprocal accusations, 
chargess and reproaches between Sir  Willia m Hamilton, Professor  of Logic 
andd Metaphysics in Edinburgh, and Augustus De Morgan. This exchange 

133 Reference is made to paragraph numbers. 
144 Augustus De Morgan carefully compiled the complete exchange of letters between them 
off  which Sophia De Morgan's Memoir gives an excellent impression. This exchange of 
letterss can also be found at University Library London MS 775/354. Though Hamilton's 
allegationn of De Morgan of plagiarism is highly overstrung, the sequence of events do in 
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off  charges makes a most 'melancoly' impression upon the modern reader -
too use one of Hamilton's favourite expressions. The crux of the contested 
discoveryy was, that whereas in Aristotelian logic the syllogism was 
comprisedd of genus-species relations, these propositions could equally well 
bee reversed. Thus, 'all humans are mortal*, where the class of humans is a 
subclasss of the class of mortal beings, could be rendered as 'some mortals 
aree humans'. There was then no reason to exclude propositions such as 'all 
humanss are some mortals' from consideration, in which the extension of 
thee predicate was limited. It consequently became possible to use non-
universall  quantifiers, even to limit quantifiers to a specific number as De 
Morgann did. In fact, by these 'numerically definite propositions', as De 
Morgann called them, logic and probability-theory became connected. 

Thee importance of this discovery lay predominantly in the fact that the 
propositionn of the classical syllogism could be reversed. As a consequence 
Dee Morgan extended the classical notion of the copula 'is' to mean all 
sortss of relation terms with this property. Thus, for example in 'John is a 
felloww of James', 'is a fellow of is transitive and convertible and serves 
thee same function as the traditional copula 'is'. According to Boole, the 
reversibilityy of the copula implied that it differed in nothing from the 
mathematicall  sign of equation '=\ A proposition could thus be expressed 
ass an algebraic equation. Boole's logical system essentially reduced logic 
too a branch of mathematics and is now commonly referred to as 'Boolean 
Algebra*.26 6 

myy opinion justify some of it. De Morgan's explicit requests on the history of logic, and 
Hamilton'ss willingness to send him his own rough draft of a new system of logic, reached 
Dee Morgan before De Morgan's own proposal for a new system of logic was published. De 
Morgann defended himself against Hamilton's charge with the argument that by the time he 
gott Hamilton's proposal, his own formal logical system was under the hands of Whewell to 
bee considered for publishing. This, I think, should have settled the issue, but it did not. The 
quarrell  went on for years, mainly in the Athenaeum, and involved in the end all those 
interestedd in the new developments in logic. 
255 Not incidentally in most publications on logic round that time, of Boole, De Morgan and 
thenn of De Morgan's pupil Jevons, logic and probability theory were jointly discussed. 
266 For a discussion of Boole's merits for the development of formal logic, see Kneale & 
Knealee (1962, 404-34). Boole's system, however, underwent so many changes, among 
otherss under the influence of Jevons's criticism, that 'Boole's algebra isn't Boolean algebra' 
(Hailperinn quoted in Grattan-Guiness (1991, 15), to which I also refer for a discussion of 
Jevons'ss influence on the further development of formal logic, 16-19. 
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I ff  then the sphere of reasoning itself were to be algebraised, and if it were 
possiblee to embody algebra in a machine, as in Babbage's Analytical 
EngineEngine,, what independent or  separate quality remained for  the mind itself? 
Accordingg to De Morgan, who was much intrigued by Boole's logic, the 
rightright  answer  seems to have been: none. In The Application of the Theory of 
ProbabilitiesProbabilities to some Questions of Evidence (1850), De Morgan remarked 
thatt  'I  should wonder  at no one who suspected that the manifestation of the 
secretss of the brain would exhibit something more like a calculating 
machine''  (De Morgan 1850, 42). In the sequel to this quote, De Morgan 
easilyy passed over  the very different conception of the human mind which 
formedd the leading thread of Kant' s philosophy. Even if Kant somewhere 
makess the comparison between the human mind and a machine, the 
generall  tendency of his work obviously points in the opposite direction. 
Forr  Kant, logic was essentially embedded in an analysis of the judgements 
off  the human mind and this analysis could not be separated from his 
conceptionn of consciousness. Kant' s investigation into the limit s and 
necessaryy forms of our  knowledge, though explicitly not an empirical 
analysiss of the human mind, was premised upon the theory that our  mental 
organisationn contained separate faculties. 

Wee have seen how Boole distanced himself from such an approach.27 

Thee same can be said of De Morgan. In the second volume of Formal 
LogicLogic (1847), De Morgan only mentions the use made in old systems of 
logicc of the division of mental acts into 'apprehension, judgement, and 
discourse,discourse, taking cognizance of notions, propositions, and arguments' (De 
Morgann 1847, 227). In vain one searches in this book for  a further 
discussionn of these terms. What should be understood under  the marker 
'logic''  had become a different thing for  scientists like Boole and De 
Morgan,, who thought of themselves as mathematicians, than for 
philosopherss like Hamilton and Martineau, who were both heavily 
indebtedd to Kant, and perhaps this explains the extraordinary and grossly 

277 For a discussion of the relation of Boole to Kant see Forster (1997) who takes their 
approachess to be quite close to one another. A radically different view is hinted at in the 
introductionn to Bachir Diagne (1989, 10). Though Vasallo (1997) does not discuss Boole in 
relationrelation to Kant, his judgement on Boole's conception of logic in relation to Kant's enforces 
Bachirr Diagne's position. 

Usee is made of Augustus De Morgan's annotated and interleaved copy. London 
Universityy Library MS. 77671. 
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exaggeratedd vehemence of Hamilton's reaction when he felt he had been 
misused. . 

Inn The Edinburgh Review of April 1833, Hamilton evaluated ten recent 
bookss on logic, among them Richard Whately's influential Elements of 
LogicLogic and George Bentham* s Outline of a New System of Logic, with a 
CriticalCritical  Examination of Dr Whately's 'Elements of Logic', which 
containedd the idea of quantifying the predicate.30 Hamilton, discussing 
Whately'ss system of logic, argued that his definition of logic as analyzing 
'thee process of mind in reasoning' or the 'process (operation) of 
reasoning,*reasoning,* is 'delusive'. Logic, according to Hamilton, has 'nothing to do 
withh the process or operation [of reason], but is conversant only with its 
laws.'laws.' Whately's definition, he complained, would 'identify logic and 
psychologyy and metaphysic' (207). 

Hamiltonn went on to distinguish two meanings of the Greek word 
'logos',, of which may be derived two different conceptions of the science 
off  logic. Either logic treats about 'reason, or our intellectual faculties in 
general,'' or its subject matter is speech or language. These two definitions 
are,, according to Hamilton, entirely conflated by Whately. On the one 
handd he makes "the analysis of the operation of reasoning the appropriate 
officeoffice of logic* (the first option), but on the other hand he makes 'logic 

2929 A more prosaic 'explanation' of the strength of Hamilton's reaction can be found in a 
revieww in the Athenaeum, No 1724, November 10, 1860, 623, of the posthumous edition of 
Sirr William Hamilton's Lectures on Metaphysics and Logic, edited by perhaps the one most 
devotedd to his philosophy, the Rev. M.L. Mansel, and John Veith. In this review we read 
thatt in 1843 Hamilton was attacked by paralysis of the right side of his face of which he 
neverr fully recovered. It is suggested that this might have enforced in this, as in other cases, 
'thee acuteness of his polemics'. See De Morgan papers at ULL, 'The Gorilla War', a 
notebookk of De Morgan containing correspondence and newspaper-cuttings relating to his 
disputee with Hamilton. MS. 775/366. 
300 In a letter of Dec. 211850 in The Athenaeum, Warlow makes clear that Hamilton had read 
hiss Outline before proposing his own quantified system, as is of course obvious from 
Hamilton'ss review of it. De Morgan immediately examined Bentham's book in the British 
Museum,, and personally confirmed Bentham's right on primacy. (Small leaflet dated Dec. 
26.,, 1850, and call mark of Bentham's book inserted at the beginning of his own exemplar 
off  Formal Logic). In his reexamination of the issue of primacy in the Contemporary 
Review,Review, May 1873, Jevons confirms this claim. I could not retrace a suggestion made by 
Jevonss that George Bentham's discovery was inspired by his uncle Jeremy's tract on logic 
whichh was first published in the thirties. No English writer at the time refers to Gottlob 
Fichte,, whose various versions of his Wissenschaftslehre all start with the 'judgment' A=A. 
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entirelyentirely conversant about language' (the second option). This, according 
too Hamilton, was 'expressly contradicted by Aristotle/ for  'i t involves a 
psychologicall  hypothesis in regard to the absolute dependence of the 
mentall  faculties upon language, once and again refuted, which we are 
confidentt  that Dr  Whately never  could sanction' (208). 

Thee tendency of Hamilton' s criticism was, that logic neither  treated of 
thee operations or  acts of thought (a matter  of psychology), nor  of language 
inn relation to these acts (involving an undefendable position on the relation 
off  our  mental faculties to language). The 'proximate end' of logic, 
accordingg to Hamilton, was to analyze the canons of thought (their  laws), 
andd 'it s remote, to apply these to the intellectual acts' (209). 

Inn Formal Logic De Morgan distinguished only one meaning of the 
Greekk word 'logos': the 'communication of thought, usually by speech. It 
iss that name which is generally given to that branch of inquir y ... in which 
thee act of mind in reasoning is considered, particularl y with reference to 
thee connection of thought and language' (26). We can be very sure that 
Hamiltonn never  saw this definition of the science of logic, for  the copy De 
Morgann sent to him was returned immediately. In his own copy De 
Morgann noted that 'the returned work was uncut except a littl e at the 
beginningg and all the appendix.'31 We see in this definition the con-
taminationn of different definitions of logic that Hamilton criticized in 
Whately.. The same mix can be found in Boole who analyzed the 
'operationss of thought', while De Morgan made the 'act of the mind' in 
relationn to language the proper  subject of logic. In both cases this meant, 
forr  Hamilton, conflating logic, metaphysics and psychology. 

Dee Morgan was however  quite explicit that logic, metaphysics and 
psychologyy should be forcefully distinguished. In his much later  written 
SyllabusSyllabus of Logic 1860, used for  his courses in logic at University College, 
Dee Morgan derived the distinction between logic, metaphysics and 
psychologyy in a different way than Hamilton. Whereas Hamilton' s 'canons 
off  thought'  referred to the laws that thinkin g necessarily obeyed, logic, 
accordingg to De Morgan, was concerned with its results. Any reference to 
thee acts of the mind was, in fact, squeezed out of logic by a definitional 
trick .. A proposition (a relation between terms) and a judgement (according 
too De Morgan a decision of the mind upon a proposition) were joined, and 
interchangeablyy denoted by one name or  the other. The constituents of a 
proposition,, words, were taken as pure 'labels' or  'markers' , thus 
furnishingg the 'key to the mechanical, or  instrumental, treatment of the 

""  ULL MS. 776/1, interleaved page 04. 
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ordinaryy proposition and the ordinary syllogism' (De Morgan 1860, 5). 
Substitutee judgement for proposition, as an interchangeable term, and it 
turnss out that the decision of the mind upon a proposition can be 
mechanised.. We need no consciousness, or separate capacity for 
judgement. . 

Wee can hardly expect Hamilton (or Martineau)32 to have agreed with 
equatingg a proposition (a concatenation of terms) to a judgement (a 
decisionn of the mind upon a proposition). It is informative that Hamilton 
timee and again stressed that judgement was not a matter of mechanics. 
Thiss was brought out by Hamilton in a review of the French edition of 
Reid'ss work in 1829 where he complained about the mechanical con-
sequencess of French materialist philosophy: 

Fromm the mechanical relation of sense with its objects, it was attempted 
too explain the mysteries of intelligence ... The moral nature of man was 
att last identified with his physical; mind was a reflex of matter, -
thoughtt a secretion of the brain. A philosophy so melancoly in its 
consequences,, and founded on principles thus partial and exaggerated, 
couldd not be permanent: a reaction was inevitable (194-5). 

Itt may have been that Hamilton sensed in De Morgan's views on logic a 
similarr tencency as in French eighteenth century materialism to mechanize 
thought. . 

iff  only Hamilton had cut the pages of Formal Logic, and read it, he 
wouldd have seen that this tendency indeed was there, but that De Morgan 
neverthelesss was very careful and much less definitive in his claims than in 
hiss 1850 essay on the application of probabilities. 

322 See, for example, Martineau 1901,2:566-7. 
333 Daston (1994,185) claims that 'eighteenth-century philosophers conceived of intelligence 
andd even moral sentiment to be in their essence forms of calculation'. This claim 
undoubtedlyy holds for French materialist philosophers. However, in my view, the Scottish 
andd German Enlightenment philosophers, with the exception of Francis Hutcheson, whom 
Dastonn refers to 192, know too many exceptions to substantiate such a general claim. Let 
mee only refer to Thomas Reid's criticism of Hutcheson's reduction of virtue to calculation. 
Onlyy when Hartley's Observations on Man was popularized by Priestley, and Bentham 
referredd to Priestley as well as Hartley in support of his felicific calculus did Daston's 
summaryy statement rise to the fore in Britain. We have equally seen, however, that even a 
proclaimedd utilitarian as John Stuart Mill up into the nineteenth century was not evidently 
committedd to the view Daston expresses. 
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Withh respect to the mind, considered as a complicated apparatus which 
iss to be studied, we are not even so well off as those would be who had 
too examine and decide upon the mechanism of a watch, merely by 
observationn of the functions of the hands, without being allowed to see 
thee inside (26). 

Inn the case of a watch, a mechanician can infer  its internal structure by 
analogyy with other  machines, 'but in the case of the mind, we have 
manifestationss only, without the smallest power  of reference to similar 
things,, or  the least knowledge of structure or  process. It is the problem of 
thee watch to those who have never  seen any mechanism at all*  (26). In the 
casee of the mind, the only possibility at hand to get an idea, however 
imperfect,, of its operation, is to compare the 'manifestations of thought 
withh those of things in corporeal existence.'  But, continues De Morgan, in 
thee case of the comparison of the mind with 'an apparatus, or  piece of 
mechanism''  we cannot know 'where the resemblance begins to be im-
perfect''  (27). De Morgan added that there had always to be made 'an 
assumptionn of the uniformit y of process in all minds,'  but that different 
analogiess might be used: 

Onee might use the pendulum and the weight, another  the springs and the 
balance::  one might discover  the combination of toothed wheels, another 
aa more complicated action of lever  upon lever. Are we sure that there 
aree no differences in our  minds ... if so, how are we sure? (27n). 

Dee Morgan indulges in mechanical reasoning here: taking mechanical 
contrivances,, like the pendulum, the balance or  the lever  to explain the 
working,, not of material bodies (to which purpose such simple instruments 
weree used in mechanics), but as explaining the working of the mind itself. 
Dee Morgan was very careful not to make any definite claims. Yet it is 
obviouss that the distance to Hamilton' s strand of thinkin g had become an 
insurmountablee gap. What counted for  De Morgan was formalisation, 
mathematization,, and with this, the attainment of a precision and clarity of 
expressionn that before then had been unattainable. 

Ironically ,, it was a dispute about Martineau fillin g a chair  in mental 
philosophyy and logic, which caused De Morgan to resign from London's 
Universityy College. Though there was no doubt in the College about 
Martineau' ss excellent fitness for  this chair, his election had been 
suspendedd for  the reason that there were objections by others to 
Martineau' ss 'psychology as well as his religion' (in the words of De 
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Morgan'ss letter of resignation, 10 November 1866). To this De Morgan 
added,, with characteristic acerbity, that 'the first is too far removed from 
atheismm to please the philosopher, the second too far removed from 
orthodoxyy to please the priest' (De Morgan 1882, 341-2).34 For De Morgan 
thiss was a return to die old principles of exclusion practised at English 
Universities,, to which the dissenters at the end of the eighteenth century 
hadd raised their voice, and which was the principal reason for the 
foundationn of University College in the 1820s with the help of just those 
philosophicall  radicals that now blocked Martineau's appointment.5 The 
chairr was given to Croom Robertson, a pupil of Alexander Bain, and a 
personn whose scholarship and integrity were proved beyond doubt. 
Martineau'ss dissenter's views in matters of logic and the mind did not get 
aa hearing. Just like the science of rnind we considered earlier, Victorian 
logicc did away with references to consciousness as a sensible mental 
category.. Indeed, any reference to the mind as embodying 'consciousness' 
wass dismissed by Bain, who preferred to take consciousness as 'mere 
feeling'' (Bain 1868, 604). With Boole's and De Morgan's new logical 
program,, the idea crept in that the judgement of the mind could be 
reproducedd mechanically. 

5.44 Jevons's Logical Abacus 

Wee have seen that De Morgan made some qualifications with regard to the 
comparisonn of the mind with a specific machine. The universe of dis-
course,, however, was clearly delineated: it was some kind of machine. The 
questionn was to what extent the analogy with the mind held good. What 
wass needed was a mechanician who could give a 'guess as to its structure' 
(Dee Morgan 1847, 26). This was done by De Morgan's faithful pupil 
Williamm Stanley Jevons in his work on the Logical Abacus. 

Itt may be helpful at this point to shortly recall die relevant parts of 
Jevons'ss biography. Jevons had studied under De Morgan in the early 
1850ss at the age of seventeen. After his stay in Australia, he returned to 
Londonn to continue his studies at University College, London, where he 
followedd classes with De Morgan from 1859 until 1861. In June 1862 he 

344 It should be remembered that Martineau was a Unitarian minister. 
355 See also Hale Bellot (1929, 342), who subscribes to De Morgan's views on this issue. 
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gott his MA. Though not particularly gifted in mathematics,36 he obtained a 
goldd medal for the best candidate 'in the third branch', which included 
logicc and moral philosophy, history of philosophy, and political economy 
(PC(PC 1:34). It is not clear for which part of these topics Jevons was 
particularlyy distinguished, but after his appointment as professor of logic 
andd political economy in 1865 at Queen's College, Liverpool, he was 
introducedd as having won a gold medal for logic and moral philosophy 
(LDP,, 1865). 

Inn this first half of the eighteen-sixties, Jevons moved between his 
studiess in logic, in political economy and in statistics. In none of these he 
seemedd to be very successful. We see Jevons in this period struggling hard 
forr a social position. His Notice of a General Mathematical Theory of 
PoliticalPolitical Economy, read for section F of the British Association for the 
Advancementt of Science in 1862 (and fore-runner of his 1871 book), met 
withh littl e enthusiasm. This was equally so with his attempts to interest 
Williamm Newmarch, the editor of the Journal of the Statistical Society, in 
somee of his plates and graphs. Finally, his first work on logic, entitled Pure 
LogicLogic and published 1863, outlining his own logical system and con-
frontingg it with that of Boole 'made no noise.'37 

Jevonss clearly saw that the newly developed systems of formal logic 
lentt themselves to De Morgan's proposal to mechanize reasoning. Taking 
Boole'ss logic as a point of departure, Jevons constructed in the 1860s a 
machinee that he termed the Logical Abacus, drawing the same parallel as 
Dee Morgan with the arithmetical abacus. Jevons's first mention that he had 
aa 'rough model to work excellently' of 'a reasoning machine or logical 
abacus'' is to be found in a letter of 25 May 1865 to his brother Herbert. 
Jevonss referred to his Abacus again in letters to his sister Lucy of 4 
Novemberr 1865 and to Herbert in a letter of 18 November 1865. Early in 
Octoberr he had given his opening address at Queen's College, mentioning 
thee Abacus in the same breath as Boole, De Morgan and Babbage. Jevons 
presentedd the Logical Abacus at the Literary and Philosophical Society of 
Liverpooll  on March 19,1866, and at the same Society in Manchester three 
weekss later. In May he traveled to University College, London, where he 
showedd it to 'old students & others,' including Hirst (who after De 
Morgan'ss resignation in November 1866 would become professor of pure 

3636 MacHale (1985,236) takes Jevons even 'in some senses ... as anti-mathematical.' 
Schabass (1990, 21-25) summarizes succinctly the relevant letters and diary passages of 

Jevons,, most of them printed in Papers and Correspondence. 
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THEE LOGICAL ABACUS. 
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andd applied mathemathics). This version of his logical contrivance Jevons 
describedd minutely in his Substitution of Similars, which appeared June 
1869,, and is also referred to in his Principles of Science (see Fig. 6). It 
functionedd essentially similar  to an arithmetical abacus (hence its name), 
andd involved considerable manual and intellectual dexterity to get faultless 
results. . 

Byy the end of 1865 Jevons had established quite a reputation as a 
statisticiann and economist, mainly due to the success of his book The Coal 
QuestionQuestion (1865), which foresaw a decline in England* s futur e prosperity if 
neww sorts of energy could not be found. In the same diary entry in which 
Jevonss mentions his encounter  with Gladstone as 'the strikin g event/ he 
alsoo describes his visit to University College and his meeting with De 
Morgan,, to whom he showed his Abacus. De Morgan seemed rather 
reservedd as to its merits, though he 'allowed that it achieved very well the 
exclusionn of contradictories'  (PC 1:206). Grattan-Guinness suggests that 
Jevonss after  his move to Manchester  was not particularl y interested in De 
Morgan' ss work, but stayed on friendly terms (Grattan-Guinness 1991,19). 

Jevonss himself was not content with the Abacus as it was by then, for  in 
ann earlier  letter  (18 November  1865) to his brother  Herbert he says that he 
wass engaged in 'getting my reasoning machine into a true machine form, it 
havingg previously been an abacus or  counting board, not a machine'  (PC 
l:198n22 and 3). We can infer  from the Papers and Correspondence that 
Jevonss worked on an improved version of it in the following years. In Sep-
temberr  1867 he wrote in a letter  to Herbert that he had found a young 
clockmakerr  in Salford, Manchester's workmen's twin city, for  its con-
struction.. Jevons feared that 'i t wil l be necessary for  me to go there almost 
everyy day to see that he is getting on right'  (PC 3:157). This version of the 
Abacuss Jevons referred to as the Logical Machine. Though not in 
particularl yy good shape, it can now be admired in the Oxford History of 
Sciencee Museum (see Fig. 7). 

Wee are here reminded of De Morgan's comparison of the mind with a 
complicatedd apparatus. 'A Mechanician, to whom the watch was presented 
forr  the first time, would be able to give a good guess as to its structure, 
fromm his knowledge of other  pieces of contrivance.'  But things were dif-
ferentt  in the case of the mind: 'i t is the problem of the watch to those who 
havee never  seen any mechanism at all'  (De Morgan 1847, 26). The great 
advantagee of this machine over  the earlier  counting board form was, 
accordingg to Jevons, that it would be 'free from the possibility of error ' 
(Jevonss [1874] 1958, 107). The logical machine was not only able to draw 
thee ordinary inferences of Aristotelian logic, but also incorporated, so 
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Jevonss claimed, the whole force of Boole's newly developed system of 
logic.. Thus, whereas Aristotle had promised an organon, finally here was a 
reall  instrument, that at the same time was a 'physical proof of the 
incompletenesss of ordinary logic (Jevons [1869] 1971, 120). 

FigureFigure 7. Jevons''s Logical 
Machine.Machine. Courtesy Museum of the 
HistoryHistory of Science, Oxford, 
inventoryinventory no. 18,230. 
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Jevonss gave a full description of this Logical Machine in his essay On the 
MechanicalMechanical Performance of Logical Inference, written in 1869 and read 
forr the Royal Society in 1870. Jevons paid full tribute to Babbage. As 
alreadyy quoted, Babbage's machines were a proof to Jevons that the 'mind 
[was]]  able to impress some of its highest attributes upon matter, and to 
createe its own rival in the wheels and the levers of an insensible 

388 Dodd (1988,1) claims however Jevons's logical machine to comprise the traditional 
Aristoteliann interpretation of the copula. The copula would have been the equation relation 
iff  one had to press: A copula AB stop. But it is only necessary to press: A copula B stop. 
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machine'.. Indeed, the mind's reasoning capacity was delegated to a 
mechanicall  contrivance. In Principles of Science Jevons stated: 'When any 
propositionn is worked upon by the keys, the machine analyses and digests 
thee meaning of it and becomes charged with the knowledge embodied in 
thatt proposition' (Jevons [1874] 1958, 110). 

Ass in Boole's logic, the copula 'is' was taken as the mathematical sign 
off  an equation. For Jevons this was the fundamental step. It was the con-
ditioditio sine qua non of what he termed the substitution of similars or sub-
stitutionstitution of equals. It was what 'common', that is actual, 'reasoning' 
essentiallyy was about. Common reasoning was by analogies. The condition 
forr making an analogy between different subjects hangs on there being 
sufficientt aspects of similarity as to be able to draw an equals sign between 
them.. Indeed, Jevons maintained that reasoning by equations was 'the fun-
damentall  principle of all the sciences*  (Jevons [1864] 1971, 50). 

Accordingg to Jevons, the main reason why 'learned man', like Kant and 
Mill ,, took so low a view of the ordinary syllogism, was due to the fact that 
thee Aristotelian syllogism did not fit in with actual reasoning. In this he 
echoedd De Morgan. Jevons argued, that the same could be said with 
respectt to Boole's algebraic system. Its 'obscure*  rules of inference meant 
thatt Boole's algebra did not represent the way men 'as superior beings' 
normallyy reasoned (Jevons [1870] 1971, 143). The advantage of his own 
logicall  system, and of his logical machine, Jevons claimed, was that it did 
reflectt 'the laws and conditions of thought in reality' (Jevons [1864] 1971, 
67).40 0 

Michaell  White recently informed me about a visit of Jevons to Babbage in 1866. In 
relationn to this visit Jevons's brother Thomas wrote to him: 'I was much interested in the 
accountt of your visit to Babbage' (letter from Thomas Jevons, 1 May 1866, Box 14, Seton-
Jevonss Collection, Seton Hall University). Unfortunately mere is no other information left 
onn this visit There can be littl e doubt, however, that the context of mis visit is to be sought 
inn their application of machinery to mental operations. See White 2001, 25, also Babbage 
1835,191,201. . 

Substantially,, Jevons deviated from Boole in taking not the exclusive, but the inclusive 
'or**  as the point of departure. This prohibited full algebraisation. Thus, Jevons argued, logic 
wass prior to algebra, and not the other way round, as Boole would have it. However, as 
Vennn argued in a letter to Jevons, he was doing 'unjustice' to Boole's system, since the 
interpretationn of 'or*  as the exclusive hinges on the fact that die markers on both sides 
shouldd denote exclusive sets. In the examples Jevons's gave to show the absurdity of 
Boole'ss system this assumption was known to be false. See also Schabas 1990 ch. 4. 
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FigureFigure 8. Jevons's drawings of the inside of the Logical Machine (Jevons, Pure 
Logicc and other Minor Works, [1890] 1971, after p. 156). 

Onn various occasions, most elaborately in his On the Mechanical Per-
formance,formance, Jevons described how his machine was able to make logical 
deductions.. In the Logical Machine the principles of the lever were as 
important,, if not more so, than in the Jacquard-loom and Babbage's engi-
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FigureFigure 9. Jevons's drawings of the inside of the Logical Machine (Jevons, Pure 
Logicc and Other Minor Works, [1890] 1971, after p. 156). 
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nes.. An appendix to On the Mechanical Performance made this abundantly 
clear.. Without repeating the example Jevons gave, we can get an im-
pressionn of its working from Jevons's drawings, (see Figure 8 and 9). 

Inn Figure 8, figure 3 shows part of the inner of the machine, figure 4 the 
keyboard,, and figure 5 the so-called Abecedarium or display. By pressing 
thee keys the levers indicated for example in figure 3 with the letters n and 1 
weree brought into movement. In Figure 9, figures 6 to 13 show the other 
leverss of the apparatus, all representing different logical functions, such as 
subjectt (fig. 6), copula (fig. 9), and predicate (fig. 13). By pressing the 'full 
stop'' key, lever 7 would move the Abecedarium to its end-position, 
showingg all possible conclusions to be drawn from given premises. 

FigureFigure 10. Jevons Exhibition, organised on the initiative of Prof. Wolfe Mays, 
ChristieChristie Library, Manchester, 1952 (Manchester Guardian, 

WednesdayWednesday October 15,1952, p. 7). 

Notwithstandingg the limited capacity of Jevons's machine, Jevons was the 
firstt to show the possibility of mechanizing Boole's logic. He cones-
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pondedd on his machine with Allan Marquand, who constructed a much 
moree efficient logical machine then Jevons's. Marquand also was the first 
too suggest the use of electronic relays for the construction of logical 
machiness (McCallum et al. 1951, Mays and Hendry 1953). It would take 
til ll  1938 before C.E. Shannon demonstrated that electronic circuits could 
bee described by Boolean algebras. In 1949 the Ferranti company (the 
builderss of the Manchester Mark I computer, and the first commercial 
producerss of computers) constructed, to the design of Prof. Mays, an 
electronicc equal of Jevons's machine. Both the electronic version and the 
woodenn nineteenth century original could be admired at an exposition 
devotedd to the work of Stanley Jevons at the Christie Library, Manchester 
Universityy in 1952. There is a photograph in the Manchester Guardian 
Wednesday,, October 15, 1952, p. 7 showing the Logical Machine and the 
FerrantiFerranti Logical Computer side by side (see fig. 10). Henry Stanley Jevons 
iss standing in front of them, with the bust of his father surveying the 
whole.41 1 

5.55 The machine mind 

Howw was Jevons's logic to be taken? Was it a representation of the laws of 
thought,, was it the blueprint of a machine or  was it an abstract formal 
systemsystem only? As Wicksteed ([1905] 1988, 11), one of the first economists 
whoo wholeheartedly embraced Jevons's mathematical approach to 
economics,, rightly remarked, this confusion in effect emerged from the 
namee of the machine: 'he called his logic machine a "logical" machine, as 
thoughh the machine itself were logical and could reason'. Jevons's 
correspondencee with one of the most prolific writer on the physical basis 
off  mind, G. H. Lewes, throws some light on these questions.42 Jevons 
makess clear that his logical machine has only limited capacities in several 

II  owe this information to Stephen Johnston, conservator  of the Museum of the History of 
Science,, Oxford. Let me add the following observation. If we compare both machines just 
onn their  outside appearance, I would think - but one might easily disagree - that the more 
fancyy outlook of the Ferranti-computer  gives to the modern eye the greater  impression of a 
'thinkin gg machine', than the outdated Victorian appearance of Jevons's contrivance. Both 
are,, however, equally as powerful. See also Gardner  (1958), Akl (1980), and Dodd (1988). 

II  would lik e to mank Philippe Bazard for  having drawn my attention to this 
correspondencee and having send me Jevons's letters to Lewes. I have not been able until 
noww to trace Lewes's letters to Jevons. The dates of Jevons's letters to Lewes are listed in an 
appendixx to the 1995 edition of Lewes's letters (1995,2: 251). 
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respects.. A first  limi t is, of course, the limited number  of premises it can 
deall  with. But it is also limited in a wider  sense. It is not, as a human 
being,, able to make wrong inferences from these premises. The logical 
machinee is, in fact, the mind's superior  and may serve as an important aid 
inn preventing logical fallacies. Framed otherwise, the logical machine 
embodiess the formal routines of reasoning in a more perfect way than the 
humann mind. The machine itself is however  'devoid of knowledge. Thus it 
iss utterly incapable of judging whether  a proposition submitted to it is 
absurdd or  not'. Jevons plays in his letters with the idea of an 'imaginary 
machine''  that would be able to accumulate 'knowledge &  experience' and 
comparess this imaginary machine with 'Mr  Babbage's imaginary 
mechanicall  chess-player, except that the latter  had the still more difficul t 
taskk of learning by induction instead of deduction'. This imaginary 

433 Babbage's chess-player was not merely imaginary. He certainly had seen the 'automatic 
Turk',, an allegedly mechanical chess-player build at the end of the 1860s by a Slovak 
engineer,, Wolfgang von Kempelen. After his death in 1804 Johann Maelzel, a Viennese 
musicall  engineer, bought it for his shows throughout Europe. It was mere trickery, for 
insidee the chess-table a dwarf manipulated the arms of the 'automated Turk', while he saw 
thee moves of the pieces through the eyes of the puppet via an ingenious system of mirrors. 
Inn Maelzel's show at Spring Gardens, 1818, it could be admired together with an automatic 
Musicall  Lady, that earlier was displayed in James Cox's famous museum. In the 1830s 
Babbagee bought this Musical Lady and placed it in his dining room alongside the fragment 
off  the difference engine I. See Schaffer (1997) for a pervasive interpretation of the meaning 
off  these automata in relation to his difference engine project. On Cox's museum, at the rum 
off  the eighteenth century shortly referred to as 'the museum', see Pointon (1999) and 
Pointonn (forthcoming). Walter Benjamin (1978, 693) used the image of the automatic Turk 
ass a metaphor for the delusive trickery of historical materialism. As Schaffer (1997, 80) 
notes,, a similar trickery is at work in all stories of automated intelligence: 'if such machines 
lookk intelligent because we do not concentrate on where their work is done, then we need to 
thinkk harder about the work which produces values and who performs it.' See also Collins 
(1990).. In this context two undated letters (JA 672/99 & 100), apparently written after 1878, 
fromm H. Cunynghame are of interest. Cunynghame makes mention in these letters of a 
logicall  machine he had invented and sent to Jevons for inspection. In one of them 
Cunynghamee expressed his fear that his machine did not make any logical deductions after 
all:: 'has the machine done the work or have I. Is this not merely a mechanical register of 
resultss otherwise arrived at. I fear it is' (JA 6/2/100). Jevons's correspondent is most 
probablyy Henry Cunynghame, who published A Geometrical Political Economy in 1904.1 
havee no indication Cunynghame pursued his interests in logical machines. I would like to 
thankk Michael White for drawing my attention to these letters and Peter McNiven, of 
Deansgatee library, Manchester, for sending them to me. 
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machinee thus resembled the 'mind of a pupil who was incapable of 
forgettingg anything delivered to him or  of reasoning wrongly from what he 
knew'. . 

Wee might consider  the mind of such a pupil as a mere logical 
possibility,, only serving to illustrat e in an anthropomorphic way how one 
mightt  conceive of an automaton, tooled up with memory and the laws of 
reasoning.. Jevons depiction of the way this pupil acquired his knowledge 
camee however  extremely close to the cramming of students he so much 
favouredd in his 1877 article on Cram. In effect, in an illuminatin g reference 
too Babbage's chess-player  in an article on how to regulate and bring into 
controll  the drink traffic , Jevons (1883, 253-4) explicitly stated that such a 
pupill  was not just a mere thought-play, but was exemplary of the way the 
humann mind really acquired knowledge: 

Ourr  mental framework ... is marvellously contrived, so as to go on 
ceaselesslyy registering on the tablets of the memory the favourable or 
unfavourablee results of every kind of action. Charles Babbage proposed 
too make an automaton chess-player  which should register  mechanically 
thee numbers of games lost and gained in consequencee of every possible 
kindd of move. Thus, the longer  the automaton went on playing games, 
thee more experienced it would become by the accumulation of 
experimentall  results. Such a machine precisely represents the 
acquirementt  of experience by our  nervous organisation. 

Bothh Boole's and De Morgan's first reaction to Jevons's thoughts on logic 
weree rather  reserved. In a letter  of September  1863 De Morgan advised 
Jevonss to first spell out his objections to Boole and then, eventually, to 
comee up with his own logical system (JA 6/2/114). But Jevons's harsh 
wordss on the 'obscurity'  of Boole's system were rejected by Boole. Even if 
Jevonss were right in assuming that ordinary men would have difficult y in 
recognizingg themselves in Boole's logical system, it did not follow that it 
wass wrong. In a response to Jevons, Boole expressed his belief that his 
'fundamentall  laws' were no 'arbitrar y assumptions', but that they were 
'reall yy grounded' in the constitution of our  thought (JA 6/2/53). In other 
words::  even if there were men who did not understand a syllabus of 
algebra,, it could not be excluded that these men were thinkin g 
algebraicallyy on a fundamental level. 

Jevons'ss analysis of Boole, and Boole's reaction, make clear  that Boole 
andd Jevons did not limi t their  analysis to the results of thought, as De 
Morgann would have it, but attempted to formalise the 'processes [that] pass 
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throughh the human brain instead of through the medium of inanimate 
mechanism'.. The formal rules and routines of reasoning that were 
embodiedd in the mechanism of Jevons's logical machine fitted to the 
structuree of man's nervous organisation; both obeyed to the same 
mechanicall  laws. With regard to the reasoning processes that 'pass through 
thee human brain', Jevons created its 'rival' in the 'wheels and levers of an 
insensiblee machine'. 

Theree was, then, no longer any categorical distinction to be made 
betweenn mind and matter. Both functioned according to the very same 
principless of the lever that were embodied in the Jacquard-loom. The 
differencess between mind and nature reduced to a difference in complexity. 
Andd though Babbage's algebraic machine itself was far more complex than 
Jevons's,, both Babbage and Jevons dallied with the idea that a machine 
couldd think by a simple press on a key or a turn of a handle. In both cases 
'labour'' that originally belonged to the sphere of the mind, became 
representedd by the processes in a machine. A 'simple manual worker' 
could,, with the right instructions, come to faultless results. Both Babbage 
andd Jevons reduced reasoning to routine-labour. This was made explicit by 
Boole'ss widow in a couple of extraordinary statements. In The Message of 
PsychicPsychic Science of 1868, she wrote: 

Iff  I were asked to point out the two greatest benefactors to humanity 
thatt this century has produced, I think I should be inclined to mention 
Mr.. Babbage, who made a machine for working out series, and Mr. 
Jevons,, who made a machine for stringing together syllogisms. Between 
themm they have conclusively proved, by unanswerable logic of facts, 
thatt calculation and reasoning, like weaving and ploughing, are work, 
nott for human souls, but for clever combinations of iron and wood. 

Andd much later, in her Symbolical Methods of Study of 1884, we read: 

444 See Jevons ([1869] 1971, 120): 'Not only are the syllogisms and other old forms of 
argumentt capable of being worked upon by the machine, but an indefinite number of other 
formss of reasoning can be represented by the regular action of levers and spindles.' Indeed, 
thee whole construction of the machine facilitated the rhetorics of the machine being a 
representativee of the human mind. After a deduction the machine would return to its initial, 
orr zero, state, that both in Babbage's engines and in Jevons's machine was termed the 
tabulatabula rasa. Wasn't this exactly the way Locke had conceived of the human mind? 
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Thee reasoning-machines of Babbage and Jevons ... seem to me to have 
broughtt to a reductio ad absurdum the worship of intellectual power and 
artisticc genius.45 

5.66 'To decide what things are similar' 

Inn the previous chapter I quoted the entry Jevons, at a very young age, 
devotedd in his diary to the concept of genius: 

II  have often thought much about what is called cleverness & genius. 
Thee oftener an action is repeated, the more easy it is to perform it again, 
&&  the more perfectly it will be performed, it is by long repetition that 
workmenn or jugglers acquire such perfection ... but I think that it is 
exactlyy the same case with students, for if they have been accustomed 
forr a long time to study diligently ... they get practised or clever in 
acquiringg knowledge while those who have been lazy or have studied in 
aa careless manner cannot expect to become expert in it {PC 1:58). 

Jevons'ss model for thinking was hard, repetitive work, and this made him 
alsoo favour the common practice of cramming in teaching. There was no 
differencee between the work of the hands and the work of the mind. For 
Jevons,, we have seen in the previous chapter, the 'the agony of the class-
roomm is an anticipation of the struggles of life. All life is a long series of 
competitivee examinations' (1883,90). Jevons referred to his much beloved 
teacherr De Morgan, who always gave 'an abundance of exercises' (Jevons 
1883,, 92). Jevons by then had apparently forgotten De Morgan's 
oppositionn to the system of cramming, to which De Morgan even devoted 
hiss introductory lecture at the opening of all classes at University College 
inn 1848. In reaction to this speech, John Herschel wrote to De Morgan: 'I 
wass greatly delighted with your protest against the cramming system in 
yourr opening lecture.'46 

455 Both quotes from MacHale (1985,235-6). 
466 Quoted from Sophia De Morgan (1882, 169). See also Taylor' s account of De Morgan's 
'souvereignn contempt' of all cram. Taylor  remembers De Morgan saying, just some days 
beforee the exam: 'I  noticed that many of you have left off working my examples this week. 
II  know perfectly well what you are doing; YOU ARE CRAMMIN G FOR THE 
EXAMINATION .. But I wil l set you such a paper  as shall make ALL YOUR CRAM of no 
use''  (Sophia De Morgan 1882,100). 
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Indeed,, whereas the use of the intellect or thinking for De Morgan perhaps 
couldd be compared with the working of machines, it was in the end 
somethingg of a different order. He thus fell, we may say, on the same side 
ass Ruskin. For Jevons by contrast, there was no essential difference 
betweenn the routine labour of a workman, the cramming of a student, and 
thee working of a machine. The calculator, degraded as a consequence of 
Dee Prony's project to a routine-labourer, was taken as the example of 
intellectuall  labour as such.47 In The Substitution of Similars or the True 
PrinciplePrinciple of Reasoning, which appeared just one year before On the 
MechanicalMechanical Performance of Logical Inference, Jevons explicitly equated 
reasoningg with the routine acts in common life. 

II  need hardly point out that not only in our reasonings, but in our acts in 
commonn life, we observe the principle of similarity. Any new kind of 
workk is performed with doubt and difficulty, because we have no 
knowledgee derived from a similar case to guide us. But no sooner has 
thee work been performed once or twice with success than much of the 
difficultyy vanishes, because we have acquired all the knowledge which 
wil ll  guide us in similar cases (Jevons (1967[1891]), 127). 

Downplayedd was the original act of the intellect to decide if in a certain 
case,, a certain object was so similar to another as to admit of substitution. 
Thiss original act was incompatible with the following of rules (Daston 
1994,, 290-193, esp. 291). Different though a mathematician like De 
Morgann and an art-critic like Ruskin might have conceived this original 
act,, it was related to man's imagination, to his inventive part, in short to 
hiss capacity to understand instead of mechanically obeying to the train of 
associations.. In Jevons's view, this original act became a dark and 
inexplicablee gift which was starkly to be contrasted with calculative, 
mechanicall  reasoning. 

Forr an extreme variety of authors, from Mil l to Martineau and from 
Herschell  to even Bain, this act of decision of the mind presented the really 
interestingg question. In a letter to Jevons, John Herschel (one of the 

477 See Daston (1994) and Schaffer (1994) for an extensive discussion of this point Both take 
thee routinization of calculating as degrading the calculator. From Jevons's point of view we 
cannott distinguish the one form of mental activity from the other, being all based on a form 
off  routinization. 
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scientistss Jevons admired most, and with whom he shared an interest in 
meteorology)) formulated this most explicitly: 

Andd then, after  all, the difficult y of reasoning correctly lies not in the 
mechanicall  application of logical formulae to which your  abacus is full y 
competentt  - but in the application of reason and observation to decide 
whatt  things are similar: so similar  as to admit of substitution for  each 
otherr  in the argument in hand; which is not a province of formal or 
Aristoteliann logic, however  largely supplemented by Dr  Boole, Dr 
Thomsonn or  yourself (8 July 1869, JA 6/2/196, original emphasis).48 

T oo decide what things are similar' : Herschel's criticism went tot the heart 
off  Jevons's logical system. Not incidentally Herschel laid emphasis on the 
copula.. For  Mill , Herschel and many others the copula could not be 
reducedd to a simple sign of equation. Its use involved a separate act of the 
intellect.. The analysis of this act was the real and ultimate subject of logic. 
Itt  was this act of the intellect that according to Hamilton was the real and 
distinctt  province of the mind. It escaped rules and routines and in this 
sensee had been of pivotal importance for  Reid - in his criticism of Hume -
andd Ruskin - in his criticism of the factory system. It related to the 
autonomyy of man Smith feared got lost, in his dark image of the 
consequencess of the division of labour  for  the capacities of reason and 
speechh of ordinary man. This act was the main focus of analysis (and of 
controversy)) of all continental philosophy after  Kant. 

Wit hh the emergence of formal logic in England, the importance of the 
abilit yy to judge similarit y came to be more and more marginalized as a 
featuree of the intellect. Babbage's incisive insights into the consequences 
off  the division of labour  for  the labour  of the mind 'paradoxically'  gave 

Thiss letter is wrongly dated in the hand list to the Jevons archives as 8 July 1863. In the 
letterr Herschel explicitly thanks Jevons for sending him a 'littl e treatise on logic under the 
tidee of The Substitution of Similars",*  which was published June 1869. The Herschel-
Jevonss correspondence at the Royal Society is, however, equally misleading. A copy of the 
letter,, archived as item no. 24.203, apparently constructed from Herschel's original is dated 
quitee clearly as 1867. It is possible that the year was transcribed inaccurately. In the 
typewrittenn index to the Herschel collection in the Library of the Royal Society someone 
hass circled the date, 8 July 1867, next to item 24.203 and written in pencil '9?'. The date 
mustt be 1869 given that in his letter to Herschel (Dover, 9 July 1869, item no. 10327 at the 
Royall  Society - an original item, the date of which there can be no disputing) Jevons talks 
off  receiving that morning his remarks on 'my little logical work'. I owe this information to 
Paull  Byrne, researcher at the Royal Society. 
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risee to the idea that there was not that much difference, after all, between 
mentall  deliberation and purely physical work, obeying mechanical 
principles.. Bain reduced consciousness to 'mere feeling'. And to facilitate 
thee mechanisation of reasoning De Morgan dropped the distinction 
betweenn proposition and judgement. In doing so, what had been the proper 
provincee of reason in eighteenth century thought, judgment, could now 
onlyy be conceived of as 'intuition'. Reason, in Victorian England, became 
fullyy mechanized. Consciousness, or the capacity of judgement, turned into 
thee spectre in the machine. This result matched with the developments 
withinn psychophysiology in which, we have seen, consciousness equally 
becamee an epiphenomenon. Jevons's merit distinctly was to have shown 
thee possibility to mimic man's reasoning process by means of a 
mechanicall  contrivance. The next chapter investigates how such mimetic 
experimentss were part and parcel of Jevons's scientific approach. 


