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truth plays in the validity of art. In this context, truth certainly has

a different meaning than in the sciences. However, it seems to me
that a work of art must have a certain compatibility with the

ik gt i S
experiences and culture of the observer to produce what Arthur O—u‘nnﬁ—ﬁq is Romantic
Koestler calls a re-creative echo: the work is validated by providing .

a confirmation of certain inner truths, but also by moving the Peter Galison

observer beyond them. Mallinckrodt Professor of the History of Science

. I R : and Physics, Harvard University
Let me sum up by stating that creativity in science combines

rationality and non-rational processes, recklessness and constraint,
and imagination reigned in—but not too tightly. I think the same

description would aptly apply to the arts and humanities. B diiction

Some years ago, while working with the historical documents of
twentieth century particle physics, I came across a genre I had never
seen—an atlas of cloud chamber photographs. What was this
object—a textbook, a coffee-table volume, a popularization? As it
turned out, it was not quite any of these. Instead, physicists used
these atlases to train the eyes of initiates into the cloud chamber
business; experts compiled the list of known phenomena so that,
when the experimenter spied something unfamiliar in the labora-
tory, it could be identified as a discovery. The exemplar for such a
literary object was, the authors asserted, the medical atlas that for
centuries had been used to train physicians to spot and identify
pathologies. Medical atlases existin the thousands. Thereare atlases
of skulls and atlases of wrists, x-ray atlases and eye atlases, atlases of
every conceivable pathology and atlases of surgical technique, atlases
of instrument readouts, and even atlases of “normal deviations” that
might be mistaken for pathologies. But the story did not end there,
since particle physicists were not the only scientists to seize upon the
medical compendium. There were, in adjacent libraries, atlases of
turtles, rocks, stars, flowers, fossils, and spectra. Far from the grand
theories of nature, far from ontological debates about the reality of
atoms, quarks and black holes—in short, far from science dressed up
in its Sunday finest, for almost two hundred years these atlases have
carried from practitioner to practitioner the assembly of known
objects.
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But there was more. In studying these pictorial volumes, I realized
that the authors struggled long and hard to assure themselves and
their readers of the quality of the images they conveyed. Many of the
nineteenth-century volumes proudly proclaimed that their images
were, unlike their predecessors or competitors, objective. And they
went on to explain, in detail, how their particularly mechanical
procedures of sample collection, preservation, depiction, and repro-
duction underwrote that very objectivity—along with a powerful
commitment to self-restraint on the scientists’ part. Here, then, was
an opportunity to look at scientific objectivity not so much as an
abstract philosophical problem, but ratheras a ground-floor view of
scientific practice aimed at the working objects of science. How, over
along period and acrossa myriad of fields, did scientists, speaking to
scientists, assure themselves that they could represent nature objec-
tively? [t wasa potential gold mine: objectivity in use and across time.

Opver the lastyears, in collaboration with Lorraine Daston, L have
struggled to make sense of this cornucopia of systematically de-
ployed pictures.' In an effort to delimit the problem, we are not, at
least in our book in progress, aiming to capture #//the meaningsand
uses of the term “objectivity,” as, for example, it occurs in the social
sciences. Nor are we surveying the sprawling array of uses to which
the full range of scientific figures and illustrations have been put: this
is nota history of pie chartsand bar graphs, of iconic representation,
biogeographical maps, high-speed photography, or particle physics
displays. It is not, and it is worth insisting on the point, an account
of scientific visualization in general. Instead, we are exploring
systematic arrangements of images that scientists devise to capture
the working objects often collected in the form called an “atlas,” but
justas often appearing under titleslike “handbook” or “guide.” What
hasemerged from our variousstudies are a periodization that divides
these image collections into three regimes; and an understanding
that, in each regime, the epistemic, procedural, and moral are
inextricably linked.

In this brief essay, I would like to review, schematically, the
outlines of the picture that we have constructed from these images
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of objectivity in the making. Then, rather more speculatively, I
would like to pointin the direction where I think one can locate the
confluence of concepts, practices, and moral understandings that
made possible this form of scientific knowledge, this mechanical
objectivity that joined automatic procedure to the moral insistence
on self-abnegation.

Objectivity and the Scientific Image

All virtues—even all epistemic virtues—are not the same. And for
the tradition of scientific atlas-makers before 1800, it was a singular
good to depict the body, plants, and sky phenomena in ways that
would be “true to nature.” Being true to nature allowed—indeed
demanded—massive intervention. In sum, before mechanical objec-
tivity, one could not simply draw what one saw, because the Typus
could notdepend on any particular instance. Here is Goethe in 1792:

[A]nanatomical archetype [ Typus] will be suggested
here, a general picture containing the forms of all
animals as potential, one which will guide us to an
orderly description of each animal. . .. The mereidea
of an archetypein general implies that no particular
animal can be used as our point of comparison; the
particular can never serve as a pattern [Muster] for

the whole.?

Not incidentally, but essentiallyanyone preparing a visual represen-
tation of a natural kind must, in the search for truth to nature, select
and idealize. For itis the best that stands for the truest representation
of nature. Albinus, in 1749, put it this way as he explained why he
put forward the skeleton that he depicted:

And as skeletons differ from one another, not only
as to the age, sex, stature and perfection of the bones,
but likewise in the marks of strength, beauty and
make of the whole; I made choice of one that might
discover signs of both strength and agility; the whole
of it elegant, and at the same time not too delicate;
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so as neither to shew a juvenile or feminine round-
ness and slenderness, nor on the contrary an unpol-
ished roughness and clumsiness; in short, all of the
parts of it beautiful and pleasing to the eye. For as |
wanted to shew an example of nature, I chused to
take it from the best pattern of nature.?

Buteven Albinus’s careful choice did not suffice. So, as he dutifully
reports, he had to remove the “blemish” to make more perfect,” to
alter the parts so as to render the whole more “altogether just.” This
genial depiction is, as we will see, a long way from the mechanical
objectivity that largely displaced it.

The surprising, indeed astonishing transformation that takes
place between the eighteenth century and the years after the 1820s
and 1830s, involves the inversion of the values espoused bya Goethe
or an Albinus. No longer is intervention by the genial author the
most important feature to be prized in scientific representation; it
becomes a veritable epistemic vice. Rather than by means of an
improvement on nature, it was only through superhuman self-
restraint that the author could aspire to let nature “speak for itself.”
As Hermann Pagenstecher and Carl Centus write in 1875, they
“endeavored in these [pictures], to represent the object as naturally as
possible. It cannot be hoped that they have always succeeded in the
attempt: they are but too conscious how often in its delineation the
subjective idea [subjective Anschauung) of the investigator has es-
caped his hand.” Against the seduction of the subjective, the authors
squelched their own viewsand prevailing theories”; theirs was to be
an endeavor that would be “purely objective.” Others struggled to
minimize the “personal element.” Technologies that aimed to
automate the transfer from nature to page were many, including
various forms of the mechanical trace, the direct impression of
objects on the page, along with the cameras lucida and obscura.
When film entered the scene, it, like other technologies before and
after, was celebrated as a release from the “artistic aids” that always

threatened to make interpretation a personal, subjective feature of
depiction.

18

TueE HumMAaNITIES AND THE SCIENCES

Here—in this celebration of self-abnegation, in the horror at the
personal, the subjective, the artistic, the interpretive, in the &ﬂ.mnn
transfer of nature onto the picture—lies the ideal of anrmb_nm__
objectivity: an objectivity defined by its moralized E.ﬂ automatic
status beyond the reach of theartist’s hand. What practitioners mmnn&
in the nineteenth century was, however, anything buta self-evident
epistemic virtue. Objectivity may not carry with it accuracy. More
than one author happily renounced the precision, the no_onﬂ the
sharpness, the depth of field, even the usefulness that a gifted
scientific illustrator could bring to the table. In place of these lost
attributes, boosters of mechanical objectivity could often produce
only blurry black and white photographs, incomplete tracings, or
partial projections. But, they insisted, their photographs were auto-
matic—and as such did not pass through the dreaded dark glass of
interpretation. In directness, so the defenders would have it, lay the
real virtue of the objective. Objectivity was not (and is not) accuracy.

Mechanical objectivity is also not to be nos?mnn_. EEH. truth. An
objective procedure with its restraint and automaticity might create
the conditions under which the true might be encountered. But the
objective would not guarantee truth and certainly could not n”_m._nn
claim to being the only path to truth. Neither was m.EnQ_EQ
certainty. Indeed, in contemplating the ferocious insistence on
objectivity during the mid-nineteenth century, oneis left with the
uneasy sense that mechanical objectivity, examined .n_om”n up, may
well be the most peculiar of epistemic virtues. Objectivity in its
mechanical guise emerges as a ferociously austere, mm:w.&n:ﬁ:m
virtue, a virtue present when all the special skills, intuitions, and
inspirations of the scientist could be quieted m.zm nature moc_m._un
transferred to the page without intervention or interpretation. Like
the ascetic through whom God would speak, the scientist’s self-
silencing, for the advocates of objectivity, would create the Eonm_._
and epistemic conditions under which Nature could m@mm.r. In this
hushed domain of science, the whispered voice of nature still needed
to be amplified by machinery, and could only be heard against the

muted background of a silenced soul.
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Unlike the regime of genial depiction (“truth to nature”), the
regime of mechanical objectivity bore imperfection on its sleeve as
asign of righteousness. Here are two fossil experts justafter the turn
of the twentieth century, proclaiming that it was

obviously necessary to givesuch figures of the fossils

themselves—by mechanical means if possible—as

should agree with the originalsin all respects, show-

ing their imperfections as well as their perfections,

that the reader might be in a position to judge of the

fidelity of the descriptions by the figures themselves,

and might also be able, should the need arise, to

identify the actual fossil or type specimen repre-

sented on the plates.’
No improvement here, no removal of blemishes in the interest of a
truth behind the appearances; in fact, blemishes signaled to the
viewer that no one had inappropriately interposed interpretation
between visible nature and the printed page. To those who gaze at
this picture: no one has stood between youand the original object,
for this is nature’s own autograph.

There is a distal end of objectivity, a time after which it became
possible to see mechanical objectivity as but one virtue among
others. More specifically, atlas makers begin to be unapologetic
about using expert judgment to alter, interpret, and select figures.
They undertake these very un-automatic steps not in defense of a
hidden nature that can be revealed only to them, butratherina frank
admission that the expertly trained eye can often sort phenomena
more quickly and effectively than the rote application ofa mechani-
cal protocol. This “judgmental objectivity,” if you will, begins to
displace mechanical objectivityin the 1920s, 1930s, and 1940s. For
example, in 1951, Frederic A. and Erna Gibbs launched a new
edition of their comprehensive Arlas of Electroencephalography.
Unlike the library of mechanically objective atlases of the previous
century, this atlas explicitly renounced the ideal of objectivity as the
ultimate goal of representation. Patiently the authors explained all
the ways that algorithmic, indexed, and quantitative approaches
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might beapplied to the sorting of the electroencephalograms. These
mid-twentieth-century authors understood perfectly that such auto-
matic procedures were precisely the goal of mechanical objectivity.
To make that clear, they even referred to “objective measurements”
when describing the various ways one might try to create adiagnostic
category, distinguishing, for example, between epileptic and non-
epileptic brain traces. But objective measurement is 70z what they
advocated. Instead they concluded: “Accuracy should not be sacri-
ficed to objectivity; except for special purposes analysis should be
carried on as an intellectual racher than an electromechanical func-
tion.”® Encountered after the perusal of hundreds of nineteenth-
century atlases espousing the ideal of mechanical objectivity, a
statement like that one is stunning: a deliberate renunciation of an
automatic record of nature in favor of judgment.

One sees this advocacy of judgment over objectivity time and
again, in absolute contrast to the myriad atlases of the mid-
nineteenth century. This judgmental phase required expertise, but
itis a trained expertise, not a genial leap. In An Atlas of Star Spectra
published in 1943, for example, the authors explicitly tied the
sorting of star spectra to the thoroughly integrative human judgment
employed in theassessment thata particular face belongs to a specific
race. (I should note, perhaps unsurprisingly, that facial-racial meta-
phors prospered from the late 1930s up to the end of the Second
World War.) “The operation of spectral classification is similar. The
observer must use good judgment as to the definiteness with which
the identification can be made from the features available; but good
judgment is necessary in any case, whether the decision is made from
the general appearance or from more objective measures.” It was
impossible, said the authors, to classify stars based on a routinized
and quantified procedure.

Some precision: mechanical objectivity did notdieasudden death
in the 1920s. One can find examples of mechanically objective
atlases well into the 1960s or 1970s. What one does not tend to find
are examples of judgmental objectivity (explicit repudiations of
mechanical objectivity) in the middle or late nineteenth century.

21



TuE HumaniTIES AND THE Sciences

Mﬂmwﬂﬁg nr.m MEn.ﬂ Typus (genial depiction) argument did not
i qunw_m t with the objectivist approaches launched in the
s and 1830s; and again, similarly, one does not tend to find

mechanically objective atlases in the mid.c:
- - ﬂm‘
important point is two-fold: first, HMMMH“ S

hereisal
9 e : a longer-term order
rtained here, marked by the in troduction of new forms of

organizi i
5 nmo:n_ zrm _UMME_.% to stand for and classify natural objects; and
unaon. an_M e procedures, morality, image status, and msw_.g the
ao -arti i :
eauthor-artist took on different forms in these regimes

of representation: genial depjcti i j
e c!.nnminw.m piction, mechanical objectivity, judg-

At the risk izi
of schematizing the already schematic, consider the

following necessaril :
y abbreviated CRa
dates are of course only mnvﬂoumsmmwwn (bearing in mind that the

Wmmnﬁbnm 1820-1920 After 1920
- n..:mn_ Mechanical Judgmental
piction Objectivity Objectivity
Person i
a genius manufacturer | trained
expert
Practice i i
intervention automatic conditioned
R transfer judgment
Image i
metaphysical mechanical interpreted
Ontolo i
gy universals, individual families of

truth to nature standing for objects
[F

mnmwwmwmm_w%“w“ Mnm“Sn vm.woﬂn 1820, .mo_. example, carried with it a
S o <n_”_ %mn:_ﬁm_mvvwowzmmn to unveiling nature’s true
Bmmm_{n_.:ﬂn?n::ms ecessarily that parting of appearances required
i wf...JE.&.:mEn_d_%%rﬁczn saw would mani-
i ﬁﬂ recisely because the picture produced by an

octhe was not what one saw of nature in the raw, the
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image itself had a status beyond that of a mere reflection—a
metaphysical image. And the ontology associated with such a world
was clear: there were universal forms, skeletons for example, of
which the too-thin, too-fat, or chipped examples to be found in the
sublunary morgue or under our own skins were but imperfect
realizations.

Set against the pictorial regime of truth to nature, that of
nineteenth-century mechanical objectivity stood in striking con-
trast. The scientific persona became not that of the intervening
genius, but rather one at ease tending precise machines. Like the
manufacturer who guarded against the faulty running of factory
looms, the scientist supervised his apparatus to ensure proper
functioning. When the machine moved properly, the product
would be regular, precise, and independent of the skill of the
operator. This mechanical transfer of nature to page produced
images held to be homomorphic to the original object. Tracing,
stamping, photographing, projecting (the particular method is not
so important)—the mechanical transfer aimed to produce a record
ofanindividual in nature thatwould stand fora type or class. Crucial
is that the image is the visual signature of the natural object, that
natural object, and notan abstracted, improved, or idealized Urbild.

Having understood the pictorial regime to be at once about the
right kind of practical procedure, ontological commitment, and
moral practitioner, one then raises the question: How can we
understand the nature of the shifts from genial depiction to mechani-
cal objectivity to judgmental objectivity? Much of this discussion
will be speculative, and comes with a warning. Years ago, the
physicist George Gamow wrote a widely-used book on atomic
structure; when he came to difficult sections, he placed in the
margins a skull and crossbones to signal readers that they were on
shaky ground. While the preceding remarks summarize work of
which I am largely confident, thatwhich follows is more conjectural.
But although largely unmapped, I believe it to be fertile territory.
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Self and Subjectivity

There is no doubt, I claim, that mechanical objectivity is deeply
linked with broader historical shifts in the late eighteenth and early
nineteenth centuries, developments that altered the understanding
of the selfin moral, practical, and political dimensions. Indeed, this
moralized technology lies at the heart of my discussion. Objectivity
is romantic.

In English, it was Samuel Coleridge who first popularized the
term “objectivity” in its modern sense: knowledge not dependenton
our whims and desires. Revealingly enough, when Coleridge first
encountered the new use of the concept, in Heinrich Steffens’ 1806
work Grundziige der philosophischen Naturwissenschaft, he scribbled
in the margins: “Steffens has needlessly perplexed his reasoning by his
strange use of Subjective and Objective—his S=the O of former
Philosophers, and his O=their $.”% “Perplexed,” presumably, be-
cause Coleridge was familiar with the older, thirteenth century
meaning of the term, according to which Duns Scotus and many
followers took subjectivumto apply to the thing being thought, and
objectivum, by contrast, to the thing as grasped by the mind. Forno

reason apparent to Coleridge, Steffensappeared to have inverted the
tWo terms.

Over the nextseveral years, as he learned that Steffans was but part
ofa much wider German philosophical upheaval, Coleridge joined
the philosopher in this new “strange use” of objectivity. Kant, as
Coleridge knew well, had launched the project of constituting
objects through an active self. But Coleridge’s interest turned
towards more contemporary authors, incl uding one of Kant’s
chosen successors, J.G. Fichte, who, much more than Kant, trans-
formed the critical apparatus into a system built around the primor-
dial importance of the willing “I.” During Fichte’s Jena period
(1794-99), heacted as the nucleus for the Romantic circle, encouraging
their shared fascination with an ego that was, according to Fichte, the
starting point for an analysis that spoke of the “subject-object” or
“subjectivity-objectivity.” For Fichte, the world was dependent on
the self, and the self dependent on the world. True, the world was
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“exterior’ to us, but, Fichte insisted, itwas the subject that produced
that very exteriority. As Fichte put it:

How are we supposed to accomplish the transition
from what is merely subjective—feeling—to some-
thing objective, something that can hinder the
activity of the I when it is acting? Answer: through
the productiveimagination, which is simultaneously
free and constrained by laws, thanks to which the
concept of its action is at the same time also
necessary.’

At the end of the eighteenth century there was simply nothing in
Europe like Jena: Hélderlin came to hear Fichte; August Wilhelm
Schlegel taught philosophy there, housing his brother Friedrich;
Friedrich Schelling had received the call to Jena; Clemens Brentano
was studying medicine; and Novalis came frequently to visit and
participate in the circle. But of all these, it was no doubt Schelling
who most assiduously pressed the new philosophy into the domain
ofnature.'’ True, Coleridge reckoned, Fichte had contributed some
fundamental ideas. But by Coleridge’s lights it was “to Schelling we
owe the completion, and the most important victories, of this
revolution in philosophy.”"! Through 1814 Coleridge read inten-
sively through Spinoza, Fichte, and Schelling, hoping to bring
Christian faith to this new idealist philosophy.'

Coleridge’s 1817 Biographia Literariashows his adoption of the
Germans’ terms: “The very words, objectiveand subjective, of such
constant recurrence in the schools of yore, I have ventured to re-
introduce because I could notso briefly, or conveniently by any more
familiar terms distinguish the percipere from the percipi.”*? A bit
later, Coleridge asserted:

Now the sum of all thatis merely OBJECTIVE, we
will henceforth call NATURE, confining the term
toits passiveand material sense, as comprisingall the
phaenomena by which its existence is made known
to us. On the other hand the sum of all that is
SUBJECTIVE, we may comprehend in the name
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of the SELF or INTELLIGENCE. Bo

tions are in necessary antithesis, !4
Hereand throughout the Biographia Literaria, Coleridge appropri-
ated freely from Schelling, not only translating fragments and even
whole paragraphs word for word, but also prefacing these borrow-
ings with a (largely unsuccessful) pre-emptive strike against the
charge of plagiarism. “I regard truth as a divine ventriloquist: I care
not from whose mouth

the sounds are supposed to proceed, if only
the words are audible and intelligible.” And elsewhere: “It will be

happiness and honor enough, should I succeed in rendering the
system itself intelligible to my countrymen. . , ,”!5

th concep-

» Coleridge assured his
readers that the deeply held and fundamental “prejudice” that

“THERE EXIST THINGS WITHOUT US” held good, while at
the same time endorsing an all-important cavear. Transcendental
philosophy’s critical approach to the world had always treated this
“outside” in terms of the subject; the “I” must always be a precondi-
tion of experience. “If it be said, that this is Idealism, let it be
remembered that it is only so far idealism, as it is ar the same time,
and on that very account, the truest and most binding realism.””

Of course, Schelling and Coleridge were but two of the Roman-
tics who pushed hard on the newly enlivened “I.” Looked at with the
precision it deserves, the active, willing “I” came into focus with
sharply differing emphases in the works of the various leaders of the
idealist movement. Indeed, several clashed head-on. For example,
Arthur Schopenhauer despised Fichte’sand Schelling’s claim to have

united the “I” as willing self and as object of inquiry.® Instead,

Schopenhauer saw the suppression of the self as the precondition for

aesthetics, salvation, and knowledge itself: “[A]esthetic pleasure in
thebeautiful consists, to alarge extent, in the fact that, when we enter
thestate of pure contemplation, we are raised for the momentabove
all willing, above all desires and cares; we are, so to speak, rid of
ourselves.” Similarly, the will “must be denied if salvation is to be
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We have advanced a few steps in the terrain of the objective. The
profusion of concern with objectivity, its primary location in
Germany around 1800, the profound concern with suppressing an
overwhelming will—all this becomes understandable within what
Coleridge called the German philosophical revolution. Yet some-
thing is missing. Foritis not among these German philosophers that
one finds the fascination with machine transfer. Nowhere in Kant,
Schelling, Fichte, or Coleridge is there a desire to hand over

knowledge to a chain of chemical, mechanical, or optical machines
that would effect a smooth transfer of nature into knowledge. It is
time to turn to the machines, They are closer than we mighe think.

The Allure of the Automatic

Coleridge began his discussion of objectivity by pointing out that
recentdevelopments in philosophy had reversed the meaning of that
term. At about the same time, one of the most extreme enthusiast-

apologists of the machine age, Andrew Ure, began his Philosophy of

Manufactures with a similar observation about inversion:

Manufacture is a word, which, in the vicissitude of
language, has come to signify the reverse of its
intrinsic meaning, forit now denotes every extensive
product of art, which is made by machinery, with
lictle or no aid of the human hand; so that the most
petfect manufacture s thar wh

ichdispensesentirely
with manual labour,22

Ure himself was so enamored of the

saw in it at once a technical triumph, a moral redemption, and a
commercial boost to the world. This js a political economist who
could watch the displacement of aduls male workers by women and

progress. Acommentator whose
Was a certain directness insofar as
ding number of women factory
s’ enthusiasm for getting children
e that they could be easily molded
Not surprisingly, Ure is one of the principal

new machine world that he
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targets of Engels in his Condition of the English Working Qa&.rmcn
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qu_.mm not the pre-machine world that was filled with squalor, but
”.MMNQ the world that followed it, nsmn.:n_n_.ma by Wn new mmnMM_.M_M
i i s into tex
ing back before the E:oacnccw of machine
.O_M“M:mmnmw_m depicted spinners leading a noamonmv_n._vnmmnﬁch
H&mﬁs_wm. they were righteous, Oom-_ﬂnﬁ..smu. _._oMmmM vnc_w nm M‘MM -
i ; iving than would come in the facto :
higher standard of r<:.~m t vo Simearel
e in good physical condition, strong, wel her
nrMmHM:an& equals of countrymen. Content in .vm_uw%. intimacy
mmn_.. playmates, maintaining no interest in _uo__mwnm.wﬁ.m_o_n_nm in
. , i i f the Bible—these
, listening devoutly to readings o .
QMMHMMM_” MMM_HO:H: imo (and now Eden sours) vegetated rnm?_%.
o i i d. “They were not human
ing nothing of the outside world. Y W .
Wb“”a“m all, but wz_m more than human anr:..nm in the mn_%wnMoom»,
mnmEm&_ aristocratic class. . . .” Now, that is to say in mr_wm_m:nnm
chines of steel and steam threatened the spinners ¢
MM@EQ throwing them out of work in sector mm_”n sector. Osnﬁn wm
| i current sta
it mi different, Engels mvnnimﬁma.u but in the
HM___MJMMM”..M new machine brings with it unemployment, wantand
.._- »23
suffering. =
Despite their radically opposed politics, Gnm mm:w mﬂmw_m %m_wnwﬂﬂw
i in
rld had changed in the aftermath of the sp .
ﬁ_..mmn MMMMQ&P:? and in ways thataltered at once the nm.:n»r. n._._m
* temic, and the economic domains. Ure’s subtitle, An Lm.xﬁ:&aa
n?w&m ,m.a.ma&mn, Moral, and Commercial Economy of u.&.m nmwa_.”u\
Mﬁn«ﬁ of Great Britain, captured that tripartite maﬂm_os. oEn.
mmmgc.mnnnouoaw. themoral nnosz-ﬂ w:.n— Mvo MoBMMMM_BnWMM»WnM
intertwined that they could be, indeed ne ta
HQMHHM._._ Certainly this confluence was assumed by all s.ﬁc “_OMMM
ﬂrm discussion of the machine m:nmnmon}mﬂcmr ﬁr Peter WMM mmc.wmm_n
i i the epo
ice, technique, and morality at stake in : :
MMMWMMB “the delicate tact of the human hand” and steam-powere

. 4
machinery.”
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resente “scientifici
p d the scientificimprovement
. Improvementemerged
> the “automatic science” of

i . Provement not only i
¢y and regularity, but also in the moral state of th ;) in
ose in

contact with the machines, For
i . ! example, when writi
e n__m_um W.Mn”mm mME M,&_nr. m_u.n_.m were twisted into F..__MWW oﬁ__.,.aw_wm
gor w..n . on NH%EE:WN.CRS:R:Q& nrmﬂraamﬁ?.s
S MoM 8& rescue n._:m. branch of the business m.EM
i w. nnr. Mmm n“o, ._M_umwm H__H_ like the rest, under the safeguard
it 1sm.. Or, Inan encomium to one of;
mcﬁnmmmﬂwm%mmwmcnco:. Ure judged this founder to _””MMNMMMM
. nm_u:.nmc_”_“w.% .&HM MMM MMMM :.EmnEMH effort would always be
b dtoacoor inated machine i
4 nrmm MHM_MME&.HNH& with “appropriate delicacy m:ﬂ”“% m
il im, skilled labor was not just in the m_”m:._
e Mﬂc muscular exertion, but in the class charac .
i e M“.:Mnm H_uwnam?mm_ ﬁ.:n% needed to “identify ﬁr“”
PR Frﬁmﬂ:m regularity of the complex automation.”
Sieaic e n lyaut for having been too gentle to h ;
€ Napoleonic “nerve and ambition” needed to «.mM_uMHn
e

the refracto
Iy tempers of work-
paroxysms of diligence,”?s oripeople accustomed to irregular

Irregularity of muscles, will and skill
% . " ) - N.= -2 .

WWHMHMMM _&aﬁa inferior to that of the m:nc:..wu%n_.n WWM” Mwwﬂﬁrm
ol i nﬂMohoM.__v.\. Adam Smith, now appeared as m_.nrm_..no
S a En.,.a,.o.n_n_. Hoping foran increasein efficiency.
i Mwmﬂnmmn__smhc: of skill labor. Not so, said Ure ..OQM
kA cmr»:mnnwnm A process requires peculiar &Qﬂm:a.\ and
i . __M 1s withdrawn as soon as possible from th
Sl af, WO Is prone to irregularities of many kinds i

in charge ofa peculiar mechanism, so mlm._.nmw_»n”um ,H.H
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a child may superintend it.” That was the goal, and it was not
metaphorical. Malleable children would supervise theapparatus. For
example, artisans spinning cotton had required great delicacy to lay
the fibers parallel to one another and draw them into spongy cords
known as rovings. Only one worker in a hundred could pull the
fibers by hand with the required precision. Now, Ure reported,
rovings of any kind could be used because machinery, withadoubled
action of twisting and extending, could sort the fibers on its own.
“On the handicraft plan, labour more or less skilled, was usually the
most expensive element of production—Materiam superabat opus;
but on the automatic plan, skilled labour gets progressively super-
seded, and will, eventually, be replaced by mere overlookers of
machines.” Those overlookers, “children with watchful eyes and
nimble fingers,” would displace the journeyman of long experience,
thanks to “our enlightened manufacturers” who had exploded the
scholastic (Adam Smithian) dogma of labor as divided skill.**

How and when does objectivity meet the machine question? For

the manufacturers and political economists of the early nincteenth
century, disciplined machine-governed regularity was the salient
feature of modern life: the skills of the artisan were being rendered
obsolete, displaced by passive onlookers superintending the auto-
matic system of machines. For those who celebrated the machine
system, the great array of gear trains and looms promised regularity,
predictability, conformity and rationality—as well as cheap goods
and increased profits. But there was the flip side of that enthusiasm,
an increasingly suspicious affect towards the particularity of the
individual skilled worker whose muscles, judgment, and tempera-
ment worked against the grain of this ever-increasing standardiza-
tion.

For the scientists who celebrated mechanical objectivity, some-
thing quitesimilar wasat work; not surprisingly, perhaps, given that
the machines they used (printing, photographic, tracing, projecting,
and casting technologies) were already of a piece with production
machines. For example, when William Anderson reported in the
1880s on the state of scientific illustration, he readily conceded that
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MM_ modern period held no artists to rival Leonardo da Vinci, Calcar
1alerti, or Berrettini. But in ,
i the draughtsman of the nineteenth
fy made up inscience what he lacked in “artistic genius”: “We
M\m:mwo»mw no nnmhmﬁwsmm as effective as those of the broadsheets of
esal...butweareable
sl &8 Q...;u_ow.:ni processes that reproduce the
o gso original object without error of interpretation.”?’
0 discretion should be left to the illustrator, another anatomist
wno&m_ﬂﬁ._. Instead, .wroﬂomam_urm would eliminate “the possibility
or subjective alteration.”? As Jate as 1960 1
L . » one atlas of the basal
m,ME » Drain stem, and spinal cord similarly cast aside hand drawn
Ulustrationsas “selective” and “uncertain.” By contrast, “The phot
- - - 3 = o OI
graph is Hr.m actual section. There is no artist’s interpretation in the
reproduction of the structures,”?

zmnr_nm automaticity stood as bulwark against the quirks

muscles, skills, even theartistry of the individual, EJj de.Emman_m
that perfectly clear when he summed up his reasons for wnnmmﬂwm‘: the
new Ew&n of harvesting and threshing: the point of the Wmi
m_.oa:nno: method was “to substitute correct and effective opera-
tions of machinery for that skill of the artisc which is mnacmnnaﬂ:w

by _E._m practice and experience.” Political economy :o_,Bmmdn_w
n_n.mn:.vna a particular form of interaction between humans E._M
Emn*.:nm”m. As Maxine Berg has shown so well, through hundreds of
_u:.r:nmn_cnm the economists educated workers from the time of
nr_E.roo.nr in “habits of self control and moral discipline” in
preparation for the operation of machines, while urging ﬂMn manu-

facturing capitalis “absti
t to find the “abstinence”
needed to accum
and safeguard fixed capital.?! o

_The rules of machinery and motive power stood, in the mid-
w:._.nzwm”:ﬂr century, as science itself. At the ﬁo@.._mm_, level, the

mnﬁ:mm.n movement” joined technology to economic im _,.odn
ment, with middle-class advocates of both using the gmnﬂminmq
Institute Movement to propagandize during the 1820s and 1830
on behalf of a harmonious vision of capital and labor. Scie "
nnnrz.o_cm%, and labor were to meet at the Institute with mo:w.mnmmﬂ
chemistry and mechanical drawing, with the &Ev of niaqmz.:mm
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higher class of scientifically-trained mechanics. At the elite observa-
tories, factory methods entered in other ways, including, as Simon
Schaffer has shown, a systematic disciplining of astronomical ob-
servers to follow the regulated, standardized behaviors of the factory
worker. Political economy entered the laboratory even more di-
rectly. Inastudy of Charles Babbage’s “calculating engine,” Schaffer
has shown how powerfully Babbage’s vision of the factory and
factory morality shaped the design of the mechanical computerand
how moralized was the interpretation of its capacity for memoryand
foresight. Crosbie Smith and Norton Wise have argued that natural
philosophers like Lord Kelvin put the steam engine and telegraph
cable into direct contact with the concepts of work and waste arising
from political economy and the machine world—as well as building
the laboratory to more closely resemble the factories producing
steam power and cables. And I have discussed earlier how, when
James Clerk Maxwell outlined his account of the very nature of
nineteenth-century scientificinstruments, he drew directly from the
machine literature: instruments, along with factory machines, di-
vided into sources of power, means for conveying that power, and
mechanisms of power application. Here Maxwell, Babbage,
Thomson, and Marx were reading from the same page. The
scientific laboratory and the industrial factory were grown from the
nineteenth century, rootand branch.”

Many features of the laboratory and factory coincide; they are
deeply linked, and often co-produced. One can point, for example,
to worker discipline, centralized power sources, and architecture—
as well as shared political economic ideals of maximizing work and
minimizing waste. But for our purposes here, the key commonality
is the joint fascination with the reduction of individual variability
through the use of machines: the production of regularity as a
positive virtue that was simultaneously moral and epistemic. It was
here that the quieting of the will met the discipline and self-restraint
of the factory.

That morality, industrial production, and scientific authority
came together became evident by the beginning of the twentieth
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MMMW:M.%MQ:Q Wﬂn_ohm Eucken surveyed the “Intellectual Currents
sent,” he began with the by-then standard i
objectivity and subjectivity, startin i il
. ; 8, not surprisingly, with D
Scotus and moving forwards through Spinoza, _AMMH m_:m OHﬂmw

Revolutions of Objectivity: The Will and the Machine

Looking back on nineteenth-century mechanical objectivity, wesee
far more than a mere extension of mechanical technique. Mechanical

vr:o.mowrna. But that history did not end with a phil b objectivity was not, for example, the straightforward perfection
solution for Eucken, itended, rather despairinely, wi gD __n& of microscope or telescope lenses, the wielding of ever-more sophis-
Omo_uk.onziaa as it emerged from the ﬂmnﬂmm.“m W ‘MM“MT - _A”,mn_w_mzon ticated cameras lucida or obscura, or even the fabrication of better
fanatical attachment of modern culture to the obj i e photographic apparatuses. If objectivity were purely driven by
that E_..n_ them, Eucken saw an nﬂmn:m%oﬂ Mﬂ HWMnMMM._&MwM mc_.nn.m technique, it would be easier to understand. But mechanical objec-
nothing remained ourside interlinked thingsbuta mrmmcm.{ HMM_.M_..M givity is not so simply graphed onto procedite dlone; ne fuave scef

his words: how this new visual regime was at once about morality, procedure,
ontology, and image. In that cluster lies the arresting strangeness of
the project: in field after field, bortanists, astronomers, anatomists,
and zoologists gave up their long association with gifted artists to
pursue images that could hardly compete for color, depth, or
precision with that previous tradition. The mystery, it seems to me,
is not so much why anyone would hold onto the older ideal of 2

So moves life’s center of gravity into the objective
m:&:.,_m its nucleus in a work conditioned by thin :
X _u:nm_s.m an emancipation from mere m:&&m_zm
and reducing man more and more into a mere
servant and tool. First in the technical work with
their factories, then more and more in the o,m._.wn

domains of life.? genius-driven cruth to nature, but rather how anyone could have

IR . referred the often blurred, eviscerated, “objective” images of the
”cﬂﬂﬂ“” MWHMHM“WM _.n._mE%o:.om romantic idealism had met the Wnﬁ over the etched and painted masterpieces of the nw.mrnng%
sqielching o?mammwmma\. odernist Bauhausarchitecture joined the century. It is in the hope of making sense of that sacrifice u:ﬂ
i i mnmmw. m.n_mw.,nmn ideals, and industrial production ambition that I have taken us across territories more usually associ-

So thi ALl ated with philosophy and political economy.

i “g i n_MmﬂmanoM_ M_Mﬂwhmyocw the long nineteenth-century reign of At the center of mechanical objectivity, then, lay v.o.ﬂr afear m_ﬂ
S maﬂmmw:m Eo_n_ M:. moral nxnb...v_m_. of objectivity: art, ahope. Fearissued mnm:.: achanged concept of the individual, onein
e i M M_ME to the minding and overlooking which the willing, intending, and EH_”:m.Em self could not be
Sitencfolbons. s” r_mn_ﬂ ined, and self-disciplined worker. dismissed. Viewed from the vantage point of the Romantics, the
i ::nn_m:vn?mm“ 2 cm nar.m& long Brnw on the mantle of self- rational soul was not an optional facility that could Vn. mmﬂﬁ:n& on
biide a oo the Mu _.,Emn ine. When scientistsannounced with command to order perceptions of a passive pre-existing world.
L HnmEH ov‘é.om__& do :oﬁm::.m to impose individual Instead, just because the finite, active selfwas required for the ;BHE
i ar, uniform, and reliable output of their to be anything for us atall, there was a grave mm:mw? a fear that in
Sl bid o e nm:m\_ﬂm not only to ﬁ._._n power of science in willing, desiring, intending, and schematizing, the image of :.mE_Hm
factory 3 conjoint understanding of laboratory and would tell us no more than what we wanted to hear. Fora Fichte,
aSchopenhauer, aSchelling, ora Coleridge, the ineradicable quality

of the self was nota source of despair about natural knowledge. No,

understanding nature through this active self was the problem of
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knowledge as it. was given. Full stop. Idealism did not oppose
objectivity; on the contrary, it was in the cauldron of early nine-
teenth-century Jena’s idealist philosophy that there emerged, in its
firstand powerful form, the “modern” conceptofan objectivity that
always implicated the self. For these philosophers and their literary
allies, it would have been absurd to postulate a fundamental oppo-
sition between realism and idealism. Recall Coleridge ventriloquiz-
ing Schelling: “letit be remembered that it is only so far idealism, as

itis at the same time, and on that very account, the truest and most
bindingrealism.”

An active will posed a danger—the distorting, willful manipula-
tion of the scientific image. I have suggested that, in the political
economy of the early nineteenth-century machine, we once again
encounter a crossing point of morality, procedure, and epistemol-
ogy. When the scientificatlas makers, beginning in the 1830s, began
to present themselvesas self-abnegating machine minders, they were
not alone. The laboratory and factory systems of the nineteenth
century each, increasingly, used the other as an exemplar of both
technicaland moral economy. And within the factory,anew persona
was under construction, not only for the disciplined worker, but for
the self-abnegating supervisor. Self-disciplined to remain aloof, yet
evervigilant of the machine, the mechanical objectivists resembled
on one hand the abstaining manufacturer who would “police” the
artist, and on the other hand the disciplined factory worker who
above all was taught not to impose an interferingart orartistry on the
smooth functioning of the apparatus.

What kind of explanation is this? It is not a causal explanation of
mechanical objectivity—one cannot read, univocally, from context
to content. Instead, it may be better to formulate the issue this way:
What made mechanical objectivity possible or desirable in the early
nineteenth century? Following Foucault, it is tempting to identify
the political economy of machines and the philosophies joining will
and objectivityas historical conditions of possibility. For Foucault, the
units of analysis are concepts, and the historical conditions of
possibility describe how one set of concepts depends on another,
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where thatdependency is historically specific.’ Before people can be
sorted into certain kinds of groups, Foucaultargues, one must have
in place some notions of psychogenetic explanation.

But the “possibilities” in these various regimes of m:.,.mmw making
are not purely conceptual. Thatis the central point. Gen _..& interven-
tion or manufacturing self-abnegation are not purely intellectual
choices. Nor do they simply follow after the concepts—we do not
have a strategy of inquiry (an epistemology) followed by a How&_%-
based reception (ethics). Instead, I take this to be the central point of
this history: epistemology and ethics come in nomn_..rwh There is no
neutral strategy of machine usage followed by an n&:m& mc&:»ﬂo.:
of it. The machine is moralized from the get-go. mma__m:w., ﬂm.:w_.m is
no accepted practice of neutral procedure of automatic image
registration that /zteracquires a valuation. Just because the persona
of the scientist, the status of the image, the osﬂo_omw.m.m _.Eﬂcq..w noam
in together, I am reluctant to think about ,.<m__.".n as an nx:ms
elementimposed ona pre-existing procedure. The “factory system,
asconceived in the nineteenth century, wasalwaysalready moralized;
the laboratory system of image production in science was as well. For
all these reasons, it might be more precise to speak about comport-

ment (embracing the moral, technical, and nwm..a.ﬂn:..:& , rather than
concepts (capturing the ordered rules of non..nv_:m:cn E%n..mwm on
statements). By extension, we would then introduce hgkammﬁ. of
possible comportment rather than conditions of (conceptual) possibility.

I will conclude with two final thoughts about where one _.:wm_:
go from here with the conditions of comportment that w»u\._unrws.&
the new sense of mechanically objective scientific images. w:..mr itis
clear that many early nineteenth-century philosophers, engineers,
scientists, and political economists saw the late-eighteenth century
events in France, Britain, and England as ?:mm:ﬁ:ﬁ:%.nouunnﬂmn._.
For example, Fichte, a supporter of the French wgcfﬂcd_ saw his
ownwork as continuing in German transcendental wr:omovr%éru..n
had begun in French politics. Henrich Steffans not only found his
contemporary circle of Romantic poetsand philosophers as m.noww..q
belonging together; he judged that “[w]hat the French Revolution
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intended to achieve as an external natural event, and Fichte’s
philosophy as an inner absolute deed, this alliance [of romantics]
wished to develop as pure, wildly playing fantasy.” Coleridge and
Schelling both referred to the philosophical revolution then in
progress, while Marx, who began his studies by plunging into the
work of Kant, Fichte, and Hegel, often pointed to the “original”
political revolution in France that found its “copy” in German
philosophy. “[TThe Germans have thoughs,” Marx lamented, “what
other nations have done.”*® Engels made the analogy between
revolutions more explicit, arguing that the machine revolution of
Britain was, in an important sense, of a piece with the political and
philosophical revolutions on the Continent. “The Industrial Revo-
lution,” hewrote, “has been asimportant for England as the political

revolution for France and the philosophical revolution for
Germany.”

Fully elucidating the cross-linksamong Engels’s three revolutions
would, I suspect, go along way towards articulating the reconfigured
selfthatemerged in this period, a newly active selfthat was inevitably
an agent in all aspects of the constitution of the world, from the
conditioning of possible knowledge to the establishment of the
political, moral, and productive order of things. Thatreconfiguration,
properly understood, would take us further towards an historical
grasp of the changing scientific persona of the early nineteenth
century. We would, consequently, gain a firmer grasp on the
unsettling new virtue of mechanical objectivity.

Second, if the direction of explanation here is to be of use,
something analogous will be required to understand what happened
to objectivity in the first part of the twentieth century. For during
those critical decades, the consensus that had formed around me.
chanical objectivity began to fragment. Where might one look for
theanalogue conditions of comportment that shifted the personaof
the manufacturer towardsa trained expert, and shifted the mechani-
cal image towards the production of scientific catalogues of images
that unabashedly employed judgment? Perhaps we should track,
again, scientific comportment as it shifted along with major alter-
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ations in thesscientific, moral, and political economy. For once again,
in the early twentieth century, there was a self-conscious reappraisal
of the relation of people and machines—this time w.: the m._.nmn._%
expanded scope of professional expertise as the categories of scientist
and engineer took on new functions. Hun_.rmw.m“ too, we m.roc_n_
explore the reconceptualization of the machine itself as distributed
electrical power, self-regulating (cybernetic) electronics m:.m_ later,
digital computers began to displace centralized mechanical and
thermodynamic devices as model machines. But however we pro-
ceed, such an inquiry into the partial displacement of Bnnern&
objectivity by judgment would be begun by P&C:m What is the
persona of the twentieth century scientist once it shifts nosﬁﬂm a
more self-confident expert and away from the self-abnegating
manufacturer? What characteristic new relations do the scientists
have to the machines, and what status do images have that
unapologetically leave a mechanical objectivity in favor of expert

judgment?

Notes

*This paper builds on a presentation made at the public .m@mmon on
“The Humanities and The Sciences” at the Annual Meeting of the
American Council of Learned Societies in May 1999. I would like to thank
Lorraine Daston, Caroline A. Jones, my fellow panelists, and members of
the audience for their helpful comments.
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