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Aristotle Tympas, “/Al Can Be Analogous to Steam Power’ or from the
‘Postindustrial Society’ to the ‘Fourth Industrial Revolution’: An
Intellectual History of Artificial Intelligence”, ICON: Journal of the

International Committee of the History of Technology, no 1, 97-
116 (2022). [Link]

* Aristotle Tympas, “From the Display of a Digital-Masculine Machine to
the Concealed Analog-Feminine Labour: The Passage from the History

of Technology to Labour and Gender History”, Historein, 19.1,
2020. [Link]
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Digital humanities (DH) is an area of scholarly activity at the intersection
of computing or digital technologies and the disciplines of the humanities.

By producing and using new applications and techniques, DH makes new
kinds of teaching possible, while at the same time studying and critiquing
how these impact cultural heritage and digital culture.l2l DH is also applied in
research. Thus
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Digital humanities descends from the field of humanities computing, whose origins
reach back to 1940s and 50s, in the pioneering work of Jesuit scholar Roberto Busa,
which began in 1946, and of English professor Josephine Miles, beginning in the
early 1950s. In collaboration with IBM, Busa and his team created EHCOMPUIcE
GEReaed concordance to Thomas Aquinas' writings known as the [
BE. Busa's works have been collected and translated by Julianne
Nyhan and Marco Passarotti. Other scholars began using mainframe computers to

automate tasks like
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Harris Fletcher

Harris Francis Fletcher (23 October 1892 — July 1979) was
an American academic, professor of English at the University
of IMlinois for 36 years from 1926 to 1952,[‘] an author, and a
leading authority on the work of John Milton.

Early life

He was born in Ypsilanti, Michigan. Fletcher received his
Ph.D. from the University of Michigan in 1g25.

Career

Fletcher was Professor of English at the University of Ilinois
from 1926 to 1962, and Associate Dean of Liberal Arts and
Sciences from 1931 to 1938.1] Fletcher played a major role in
the establishment of the university’s Rare Book and Special
Collections Library, which now include the largest collection of

Harris Fletcher

Died

Alma mater

Occupation(s)

October 23, 1892
Ypsilanti, Michigan,
us.

July 15, 1979
(aged 86)
Champaign, lllincis,
us.

University of
Michigan
Academic, author,
and authority on
the work of John
Mitton

the works of the poet John Milton in the United States. He died in Champaign, Illinois in 197g.

Selected publications

John Milton's Complete Poetical Works (1 943)[2]

Milton's rabbinical readings
The use of the Bible in Milton's prose

Reference guide to Milton

Personal life

Milton's Semitic studies and some manifestations of them in his poetry

The intellectual Development of John Milton (two volumes, 1956, 1961)01
Contributions to a Milton bibliography, 1800—1930, being a list of addenda to Stevens's

On July 8, 1915, he married Mary Ellen Davis in Ypsilanti, Michigan. Mary Ellen Davis died of
influenza in the flu pandemic October 20, 1918. On 22 June 1922, he married Dorothy Bacon in

Coldwater, Michigan.
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“In their present wonderfully improved
form, the Hollerith machines work automatically with
such speed and unerring accuracy in complicated
statistical manipulations that, to the uninitiated, they
seem like uncanny 'robots' of superhuman efficiency”.
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in rHE RraT of physical sciences the modern workd hus moved with such
wuzig rapidicy that the average persan ds skeptical of virtually nothing in
thiis licid. "I'he prasibiticg af splicing he agom, which was @ fevolnignary
theoey only Ly ears ayw, lues somy bécoae an woowality, Tocket aod jel pro-
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The Machine Age in
Historical Research'

Iy MUBRAY G. LAWSON
College of ke Ciy of Few Fork

HE rapidly growing intercst in the application ol machine tech-
niguies tn historical research has, undoubtedly, reminded some
sceptica of Swilt’s satleical sketeh of the Grand Academy of
Lagado, There a proup of professors had dedicated themeelves to the
seemingly utopian tesk of devising “new ryules and methnds . . . new
instrements and 1ogls™ for Vputling all arls, sciences, languages, and
mechanics upon & now foot™ One of the more ingenious of them had
even concelved the idea of construcling out of “bits of wrend,” squares
of paper and “slender wires™ u “machine,” whereby “speculative
knowledge” could i so improved by “practical and mechanical operw
{ions,” thut “*he most igeorant persan™ could “write books in phi-
losuphy, poctry, politics, law, mathemetics, and theology, withoul
the least assstance from genius of study.™ Althnoph this ploneer
attempt to utilize machives in the feld of schelarship failed, only the
other day the emivenl Director of the OMce of Sclenlilc Research and
Developroent, De. Vannever Bush, declared that this “ooble exalted
thought™ is mowr on the very thresheld of actuality as the “instruments
are at hand whicl, I peoperly developasd, will glve man access Lo and
commaid wver the inkerited knowledge of the apes” and the “growing
maountain of research,’™
Lejsuve time iz essential for creative thought, Historians need not
be reminded that the idea for that great classic, The Decline and Foll
af Home, came to Gibboo as be sat “musing amidst e ruins of he
Cepitol, while the burefoot friars were singing vespers in the Temple of
Jupiter” below * ‘I'he prablem that is now posed for the scholar is how
he iz fo escape beonming mentally enslaved by the very abundance of
his materials®

'A paper presentsd at the arms] mieslicg of the Americin Haloricd S3ocdation, New
Yaork, December 20, 18,

*Tonglban Swill, fwfoe's Tromls . ., (wined Univesily Press, (Loaea, 1819}
[ 209610, 116-17.

T Wrmoewar Bush, A We Way Think,” The A e Wontkly, 176 (10457 101,

“The Memedrs of $ke Life of Bdwerd Gibbom, ediled Ly Georpe B Hill, [Loedlus,
Ie00), po 1eb

"To bas hem estmaced thas che Libeasy of Congress i pretently increasing ot the
mle of “almest goe ook per mimcie lbe year vognd,” Wiliam H Carkon, “The
Research Worker and the Library® Collegs omd Keseorch Litraries, 7 (09460 230,
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CALCULATION AND THE DIVISION OF LABOR, 1750-1950

35T ANMUAL LECTURE OF THE GERMAN HISTORICAL INSTITUTE
WASHINGTON DC, NOVEMBER G, 2017

Lorraine Daston
M PLANCE INSTITUTE FOR THE HISTORY OF SCIENCE, BERLIM

I. The Strange Death of Calculation

The scene is a school room, in almost any epoch and any locale: it

Presenting-ideologizing computing tools and machines as INtElIIZENT, g be e house of an anciont Babylonian scribe, in which father
taught son in learned lineages that stretched over centuries; or in

throughout capitalism, was no different from presenting computing 1abor  sons pysesty china. as suudents prepared for the imperia civ

service examinations; or in fourteenth-century France, where an

as unintelligent, unskillful, dispensable, subject to static replacement by  alessedGeomarioinstucted cthedal school pupis; o inercent

century Prussia, whose schoolmasters had allegedly delivered a

: 5 1 : 5 5 military victory over the French in 1870. In all of these classrooms,
Computlng maChlnes . And) accordlngIY7 presentlng those Worklng Wlth dispersed over centuries and continents, students would have been
taught some version of the three fundamental cultural techniques

them as unskillful machine ‘attendants’, ‘keepers’, ‘operators’ and the liKe.  urundertic allother cognitie practices n reate societes: esding.

writing, and calculation. We have rich and vast histories of reading

The histories of the division of labor and artificial intelligence are  satwsiing seswe basely have the rudimenss ofa istory ofcalals-

tion. Why not? This lecture is an attempt to answer that question.

“intertwined” throughout industrial capitalism, going back to the period of 1. .. otwhy welack s history o calculation is deepened by he
fact that our oldest evidence for writing systems, for example from

the rhetoric ab Out “me ChElIliC al intelligence” and me Chanical COmputing ancient Mesopotamia and the Mediterranean, suggests that alphabets

are parasitic upon numerals. Somewhat disappointingly, many of the

machines (Daston 2017, 11)!. And so is the history of the automation, of esiestsuvivingtexs in Sumerian e 3500 BCE) and other ncient

languages record not great epics like the Gilgamesh and the Ilad
e ! 1 b 1 e 1 ! but rather what sound lik hants' receipts: five barrels of wi
seeing machines as autonomous”, as automata, which “has historically  Puerwhar sound ke merchants receiprs fve bareels ofwine
2 5 twenty-two sheepskins, and so on. The earliest use of reading and
writing appears to have been to keep track of calculations, mostly

meant not seeing certain kinds of labor and the people performing 1t & e s admiseutive suposes Yot today, inthe age of
hand-held electronic calculators and calculating apps, mental cal-
(JOHCS-Ithtep 2020 ) 1 0)2 . culation has alrflost disappeatred as awiclesprteaccltf ccfgpnitive pzactice,

even from the classroom. Our online lives are dominated by reading
and writing to an extent probably unprecedented in world history:
these culture techniques have weathered and indeed flourished under
successive media revolutions, from printing to digitalization. But cal-
culation, the third pillar of the scribal triumvirate, has almost ceased
to count as an intellectual activity. How did this happen?

DASTON | CALCULATION AMD THE DIVISION OF LABOR @

1. Daston, L. (2017). Calculation and the Division of Labor, 1750-1950. Bulletin of the German Historical Institute, 62 (Spring), 9-30
2. Jones-Imhotep, E. (2020). The ghost factories: histories of automata and artificial life. History and Technology, 36(1), 3—29. https://doi.org/10.1080/07341512.2020.1757972



This ideology appeared in interaction with the emergence of
merchant capital (Renaissance to Enlightenment) and became
intense with the emergence of industrial capitalism. In the context of
arguing that computing tools and machines were indispensable for
the emergence and advance of the first (steam) and the second
(electricity) industrial revolution, we have further argued that they
were also presented as intelligent (Tympas 2017)3.

3. Tympas, A. (2017). Calculation and Computation in the Pre-electronic Era: The Mechanical and Electrical Ages, Springer

Calculation and
Computation

in the Pre-
electronic Era

The Mechanical and Electrical Ages

@ Springer




For example, ‘calculating boards’, ‘artificial lines’ and ‘network
analyzers’, some state-of-the-art computers from the 1910s-1930s,
which represented, at the time of their appearance, the highest ratio
of computing capital to computing labor, were ideologized as
intelligent/thinking machines. They were used to calculate the rush
to lengthen and interconnect electric power transmission lines of the
interwar decades (Tympas 1996)*.

4. Tympas, A. (1996). “From Digital to Analog and Back: The Ideology of Intelligent Machines in the History of the Electrical Analyzer, 1870s -1960s”

Volume 18, Number 4, 42-48

From Digital to Analog and Back:
The Ideology of Intelligent Machines
in the History of the Electrical Analyzer,

1870s-1960s

ARISTOTLE TYMPAS

The exampie of the electrical analyzer, a genre of compuling ariifacts known
mainly by their development and wse in the conlexi of electnflcation, s
ireated as represemiative of the historlcal oscillation betwsen analog and
digital compuiing onantafions, Artificial lecnic lines, short-circuif caleulating
boards, and altemating cument netwak analyzers are discussed as exam-
ples of elacirical analyzers. Counting on the successiul employment of the
ideclogy of inleligent machines in the context of the hislory of the elecirical
analyzer, the first part of the arlicle searches for a direct ancesior of the
pasi-Waond War Il computing ideclogy. The second part of the article pro-
pases to inferpret the ideslogy of intelligent machines as an effect relafed fo
the social condilions of the approgriation of compuling labor, Overall, the ar-
ticle argues aboul the fustoncal, e, antiessanbialisl, character of the demar-
cation of digital from analog onentation,

Introduction
he desire 1o engineer intelli machines has both recent
and distant protagonists historical speoificity of the
recent history tests on the assumption of several discontinuities
berween our computing techaology one before it digial

analog, general- va, special-purpiose {and the related discont-
mable and nonpm rrammable), tIcctl-Jmc

the analog (echnclegy) and the digital I:I.euhunlug_l. 1. The
arguments about the continuity between the analog and |In:

the recent decades.” In this article, 1 ¢ fically concerned
with the ariculation of ideology and computing. This articulation
15 exemplified by the history of the social production and use of
the electrical analyzer, a technological genre unanimonsly consid-
ered to helong to the o,

In order io follow this history, 1 interpret engineenng hieratere
on the electrical analyzer based on some recent su, tions about
the integration of texwal interpretation inte the practice of the
histerian of technols From a synchronic perspective, thv.'r\ is
an i 1K
ideology of tlv.' nl.c]]:f‘cm :r‘.mhnc From a diachronic perspec

015 -6 | BRSS!

42 » JEEE Annals of the History of Computing, Vol. 13, No. 4, 1996

live, ene can anribute this Jduslut_
the de

avendeiermination by
‘il.lb\“'l l||||$ mac -4

1o olbkain a so

ce for social intelligence. ThL term elecivical analvzer
capiures | ontinuity of three couples of hegemome as well as

opposing social endencies:

& mechanizing and caleulating, which brought about the me-

itying and analvzing, which brought about the electri-
Tyzer; and

wromifving and computing, which brought aboul the
electromic compuler

Mechanization was nod simply a social terdency bul was insead
the hegemonic social tendency throughout modernity up until the
end of the 19th century.” From the end of the 19th century until
after World War 11, electrifization was the hegemonic social ten-
dcm:y.'I From thar tin the he

electromification has bee:
A il culating, il compating
have countered mechanization, elect il electromifica-
tiom, According to Thomas 1In§\-hc' nsly?lm\- WAL 111: r['u'J i
salfens of elecirilying * and compui of electronify m:{ "1 con-

sider this functionalist metaphor along with one qualification. In
the history of the electacal analyzer, a technological front and its
ol I continmty, yeb in opposition, thus in
coniradiction. The i ¢ of the intelligent machine came in
order to suppress the contradiction from resuliing in dysfunction.

aemonic social wenden,

1996 IEEE

, IEEE Annals of the History of Computing,
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Figure. Periodizing the history of artificial intelligence



The history of artificial intelligence covers the whole of the historical period known as ‘modernity’ or
‘capitalism’, 1t 1s not limited to the electronic era.

We propose a historiography of artificial intelligence that aims at understanding the history of artificial
intelligence in the electronic era of capitalism by respecting both the differences and the similarities with the
history in the mechanical and the electrical era. Most notably, we need both in order to understand why artificial
intelligence in the electronic era became initially connected to a rhetoric about a passage to a postindustrial and
information society, which means a break from the mechanical and electrical industrial revolutions (steam and
electricity), but, eventually to a rhetoric about a new industrial revolution, which cancels this break. Failing to
keep in mind both the short run of the electronic history of artificial intelligence and a long run that also includes
its mechanical and electrical versions, explains why the available histories of artificial intelligence are stuck to
periodization schemes that do not take into account the transition from linking artificial intelligence to
postindustrial/information society to that of linking it to one more industrial society.



Within the electronic era, we may differentiate between two sub-periods: one that includes the
introduction of ‘mainframe computers’ and, then, ‘microcomputers’ (‘home computers’ and ‘personal
computers’), and, one that is defined by the expansive use of computers and their simultaneous
interconnections that gave the internet, the web and the various social media.
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Figure. Periodizing the history of artificial intelligence



The difference is not simply one between relatively unconnected computers that are presented as
intelligent (first sub-period) and highly interconnected computers (second sub-period). While in the
first sub-period the concept ‘artificial intelligence’ was shaped by the presentation of specific
computers as ‘intelligent’, in the second it is defined by the generalized production of ‘data’ that have
become ‘big’ and their feeding into ‘algorithms’ that are no longer simply mathematical.



In the first sub-period, the public discussion was focused on the connection between intelligent
machines and work, the control of work by intelligent machines or even unemployment due to the
replacement of humans by them; in the second, the discussion i1s mainly about biases in the
algorithms that artificial intelligence is based on. While work remains an issue in the second sub-
period, the emphasis has shifted from the ‘social impact’ to the ‘ethics’ of artificial intelligence.
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In the first sub-period, the concerns about the future of work were addressed by the emergence of a
periodization scheme that argued about a passage to a ‘postindustrial order’ (Brick 1992)°, to an
‘information society’ (Kline 2006)!'°. By contrast, the periodization scheme of the second sub-period
brings back industrialization by speaking about one more, this time the fourth, industrial revolution.
The change came along a weakening of labor next to capital, which stands at the center of the
transition from welfare to neoliberal capitalism. The change in regards to artificial intelligence
between the first and the second sub-period has been key to the transition from the rhetoric about the
passage to a postindustrial (information) society to the rhetoric about the return of industrial

revolutions.
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9. Brick, H. (1992). Optimism of the Mind: Imagining Postindustrial Society in the 1960s and 1970s. American Quarterly, 44(3), 348—380. https://doi.org/10.2307/2712981
10. Kline, R. R. (2006). Cybernetics, Management Science, and Technology Policy: The Emergence of “Information Technology” as a Keyword, 1948-1985. Technology and Culture, 47(3), 513—
535.
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COMPUTING

Artificial Intelligence Is Learning
to Keep Learning

A new machine-learning technique mimics the brain’s ability to adapt to new circumstances

By Matthew Hutson on November 1. 2018
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General diagram showing the application of paper-lape control o a machine for culting cloth

When Perforated Paper Goes to Work

How Strips of Paper Can Endow Inanimate Machines with Brains of Their Own
ﬂ"_i' Emanuel Schever



We find this ideology (versions of it) in the history of sizable and
celebrated (and, in many cases, idiosyncratic) machines, but, also, in
the history of small and humble (and, in several cases, standardized
and mass produced) artifacts. The celebrated machines are, for
example, some ‘harmonic’, ‘differential’, ‘network’ and other
‘analyzers’ and ‘synthesizers’ of the mechanical and electrical era
(Tympas, Calculation and Computation in the Pre-electronic Era,
Chapter 4). The humble ones are not just some slide rules, but, even
non-mechanical artifacts, like computing graphs (this was the case
with  nomographs/nomograms) (Tympas, Calculation and
Computation in the Pre-electronic Era, Chapter 5).
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IMPROVEMENT TO

PALMER'S ENDLESS SELF-COMPUTING

SCALE AND KEY ;

ADATTING IT TO THNE DFFERENT FROFESSIONE, WITH EXAMILES
AND ILLUSTRATIONS FORL EACH TROFESSION ; AND ALSO
TO COLLEGES, ACADEMIES AND SCHOOLS, WITH A

"TIME TELEGRAPH,
MAKING, BY UNITING THE TWO, 4

COMPUTING TELEGRAFPH.

BY JOHN E. FULLER.

NEW-YORK:
PRINTED FOR THE PUBLISHER.
18486,

PALMER®'S

ENDLESS SELF-COMPUTING SCALE.

The pmmmrs of this invaluable work, beg leave to pre-
sent the public with the [ollowing notice. _
This Scale (the result of three years' incessant labor) is
designed as an assistant in all arithmetical ealenlations. The
simplicity, rapidity, and accuracy of its rasulis, have as-
tonished our best mathematicians. It consists of a loga-
rithmic combination of numbers, arranged In 1wo or more
circles, one of which is made to revolve within the other;
which proeess constantly changes the relation of the figures
1o each other, and solves an infinite variety of problems. dis

advantages are,—

1st. .dnmﬁmmu’n of mental labor ; for, by the use of this
Seale, the mgnsl: intrieate :a’lculuhi?:rm are but a

pleasurable exercise of the mind.

2d. 4 imn'- saving of fime. Compulations requiring {rom
three to four days, are wrought out by this Seale in
the ineredible short space of one minute.

3d. Complete accuracy. The resulis of the computations on
this Scale, are infallible. Errors are entirely oot of
the question, excepl through sheer carelessness.

dth. Mental improvement, By this Seale, a knowledge of the
philosophy of nambers, and their relation to each
other, is soon oltained. Sothat, in a litile time, many
of the common caleculations are wrought out by the

mere exercize of the mind.



Fuller’s Computing Telegraph




Progressive men of every nation,

To business men in any station,

We bring a true good working scale,
A right good test-it cannot fail.

You men of science, this invention
May well invite your close attention;
A magic rule you here will find;
Well suited “tis to train the mind....

This well known Telegraph Computer

Is learned with ease, without a tutor,

Will trace mistakes with lightming speed—
In this fast age what all men need.”



Left: Bell Labs artificial line, 1920s. Left: Hoernel, Paul C. “The Artificial Line.” Bell Laboratories Record 1, no. 1
(September 1925): 51-60.

Right: The ENIAC electronic computer, 1940s.
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“Mathematician ...par excellence”
Westinghouse Engineer, 1944 Editorial
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