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Foreword

The Universality of Hermeneutics in Joseph Kockelmans’s
Version of Hermeneutic Phenomenology

In an autobiographical sketch, Joseph Kockelmans (2008) reflects on his Denkweg
in a manner that allows him to delineate the profile of his version of hermeneutic
phenomenology. Based essentially on this sketch, I should like in what follows to
bring into focus three principal moments of his “journey into phenomenological
philosophy” that allude to his idea of the universality of interpretation in all cultur-
ally specified modes of being-in-the-world. I will call these moments respectively
(a) the phenomenological reformulation of the Greek episteme; (b) the integration
of the ontological difference in the theory of scientific truth; and (c) the historicity
of objectifying thematization.

There is in Professor Kockelmans’s works from the 1950s a gradual transition
from Nikolai Hartmann’s theory of the ontological modalities and categories
(addressed in its capacity to serve as a prerequisite for reconstructing the onto-
logical assumptions of basic scientific theories) to a kind of hermeneutic ontol-
ogy. This transition is especially palpable in his reading of Hartmann’s “Philosophy
of Nature.” In Hartmann’s categorial metaphysics of knowledge Dasein and
Sosein (as ways of being) are subordinated to the modes and spheres of being. The
transition was by no means accomplished via a direct borrowing of Heidegger’s
concept of Dasein. It is rather the idea that the very metaphysics of knowledge
should seek to make sense of the ontological categories by having recourse to the
interrelations of Dasein and Sosein within the scope of scientific knowledge. A
true “Philosophy of Nature” cannot avoid addressing the revealing of nature’s
being in these interrelations.

Professor Kockelmans’s subsequent transformation of Hartmann’s concept of
Dasein in terms of ek-sistence as a pre-categorial way of being opened the avenue
to hermeneutic phenomenology. The constitution of meaning is the “facticity”
which the theory of categories presupposes, being unable at the same time to reflect
upon it. Yet important motifs of a categorial metaphysics of knowledge were retained
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in the new philosophical project. These motifs precisely informed the desire for a
rehabilitation of the Greek episteme within the ontological framework. Still in his
Dutch period, Professor Kockelmans adopted the view that philosophy is neither a
meta-scientific world-view nor can it be “naturalized” by recasting its problematic
in scientific terms and languages. The constitution of meaning in human ek-sistence
is the subject which philosophy has to address. Philosophy can master this task by
developing a kind of hermeneutic ontology that leaves enough room for epistemo-
logical investigations. It is the rehabilitation of the Greek episteme that provides the
chance for reconciling such investigations with the ontological search for meaning
constitution and truth as un-concealment.

But what kind of epistemology does this rehabilitation imply? An answer to that
question is to be found in Professor Kockelmans’s long-standing critical encounter
and dialogue with the post-empiricist philosophy of science. Roughly speaking,
in this dialogue he was after an epistemology that is capable to complement
hermeneutic phenomenology in a manner that can bridge the analytic of meaning
constitution with a theory of epistemic-thematic articulation of various kinds of
objects. Obviously, such a theory has little to do with the established (in the analytic
philosophy) concept of epistemology as a normative theory about “justified true
beliefs.” By exploring the leeway released by the combination of the Greek episteme
with the Greek phronésis, Professor Kockelmans unfolded in diverse directions
the claim that there is a horizonal understanding at the root of all specific forms of
articulated knowing. It is this understanding that is a subject shared by both, herme-
neutic phenomenology and the kind of epistemology which he looked for. Reflecting
on horizonal understanding provides the access to both the transcendence of the
world, i.e. to what is at issue in the ontology of the potentiality-for-being, and to the
ongoing fore-structuring of knowing by contextualized epistemic practices and
procedures. Kockelmans (1993, p. 101) made the case that horizonal understanding
“has in itself the eksistential structure of being a projection.” Because of this structure
it acquires epistemological relevance.

Understanding as “grasping by anticipation”—so the argument goes—fore-
structures the formation of each epistemic-thematizing attitude toward the world.
(Professor Kockelmans was preoccupied in the first place with the triads of
fore-having, fore-sight, and fore-conception that characterize the kinds of scien-
tific thematization qua objectification of the world.) The “anticipatory sighting” of
what gets constituted by epistemic practices assures the passage from hermeneutic
ontology to hermeneutically pertinent epistemology. Horizonal understanding is at
once a constitutive ontological phenomenon and (via its interpretative specifica-
tion) the fore-structure of each kind of knowing (including the knowing achieved
by procedures of idealization in the natural sciences). In his long-standing
elaborations on the “being of knowing,” Joseph Kockelmans gained deservedly the
reputation of the philosopher who in the most profound manner succeeded in
demonstrating the hermeneutic-phenomenological unity of (non-metaphysical)
ontology and (non-representationalist) epistemology.

In working out the variety of epistemology which takes into account the “being
of knowing,” Professor Kockelmans dedicated serious efforts to criticizing the
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holist epistemological strategies (offered by Lakatos, Kuhn, Stegmiiller, Hiibner
and several others) for their reflexive deficits and characteristic failures to make
intelligible the fore-structuring of (the production of) scientific knowledge. Yet the
focus on this fore-structuring did not promote a search for a radicalization of the
intrinsic hermeneutic tendencies (as these have been most clearly exhibited in
Mary Hesse’s work) in the post-positivist historicism. It was rather a criticism
aimed at a retrieval of what has gotten lost in the post-empiricist turn. In this regard,
Professor Kockelmans undertook an original rendering of logical empiricism’s
problematic of meaningfulness with the intent to “repeat” this problematic in a
hermeneutic-phenomenological framework. At stake was the eradication of the
empiricist foreclosing of any approach to theory-observation interrelations that
might take into consideration the interpretative contextualization of scientific the-
matization—the contextualization which is to be strongly distinguished from the
contextual-epistemic interpretability implied by the post-empiricist thesis of the-
ory-ladenness. Against logical empiricism Professor Kockelmans made the point
that the interpretative nature of scientific thematization cannot be recast in terms of
logical semantics. Finally, the hermeneutic approach to the fore-structuring of sci-
entific knowing (as an approach that mediates between ontology and epistemol-
ogy) calls into question basic assumptions shared by all parties in the realism-debate.
The procedural-empirical laying bare of formally symmetric structures that unite
measurable and quantifiable entities as domains of research proved to be a shared
doctrine of constructive empiricism (as a particular position in this debate) and
Kockelmans’s program for a hermeneutic phenomenology of the natural sciences.

On constructive empiricism, not the relationship of correspondence but that of
constructive co-interpretability of theoretical models and data models (as deliver-
ances of experimental and observational experience) is at the heart of scientific
enterprise. The epistemological counterpart of the relationship of co-interpretability
is the empirical adequacy of a theory (in van Fraassen’s technical sense). The great-
est merit of constructive empiricism is the overcoming of the static subject-object
relation’s epistemology. The hermeneutic circle involved in the mathematical saving
of phenomena, on which van Fraassen insists in his earlier work, strongly bears
resemblance to the circularity of the horizonal understanding’s epistemic
specification within the objectifying research of the natural sciences. Yet the
constructive empiricist skips the possibility to reflect on the hermeneutic circle of
saving phenomena in a manner that would allow her to reinstitute the problematic
of scientific truth by means of transcendental arguments. By amending her concep-
tion through such arguments, the constructive empiricist would be able to arrive at
a concept of truth beyond the technical discussion of theory’s empirical adequacy,
avoiding at the same time making concessions to scientific (and structuralist)
realism. More generally, since constructive empiricism offers only a subtle and
cogent “description of what from an empiricist point of view it means to be an
empirical scientist” (Kockelmans 1993, p. 138), this doctrine ignores the transcen-
dental dimension of scientific objectification whose approaching reinstitutes
the problematic of scientific truth against the background of the ontological differ-
ence. Reflecting on the constructive-hermeneutic circularity of models and data
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(appearances) should open the way from epistemology of science’s empirical
adequacy to the ontological specification of what scientific truth is.

The way in which Professor Kockelmans puts in his earlier work the
fore-structuring of scientific knowledge first leads to the second principal moment
in his philosophical journey. This moment gets expressed by a principal thesis to
be found in several papers of him in the 1970s: With regard to the kinds of
fore-structuring of thematizing knowledge that mediates between the ontological
disclosure of scientific domains and the epistemic organization of scientific
research, three basic hermeneutic situations of scientific thematization are to be
distinguished related accordingly to the objectification through mathematical
projection, phenomenological description of profiles that remain invariant within
manifolds of variations (as this is shown in particular by phenomenological
psychology), and interpretative-dialogical reflexivity in making sense of cultural
phenomena. Though these three kinds of scientific thematization correspond to a
certain extent to three types of scientific disciplines (objectifying [empirical]
sciences, descriptive-phenomenological social sciences, and interpretative human
studies), Professor Kockelmans has good reasons to insist that he is dealing with
hermeneutic situations of doing research and not with institutionalized disciplines.
Each of the situations may in principle take place in every scientific discipline.
Thus, the second moment in his philosophical journey is the triple specification of
the research processes’ interpretative nature with regard to three kinds of science’s
basic hermeneutic situations.

Let me stress some important consequences that Professor Kockelmans drew
from the way in which he spelled out the concept of hermeneutic situation of scien-
tific thematization. The first one is the argumentation against the strategy of shifting
essentialism from science’s cognitive structures to invariants (groups of symme-
tries) of pre-scientific perception. Perception, however elementary it could be, is
always already in a (pre-scientific or scientific) hermeneutic situation. In other
words, there is no perception that precedes the constitution of meaning. All percep-
tive acts are contextualized by meaning-constituting practices. A paradigmatic
alternative to the hermeneutic-contextual view of perception is suggested by various
structuralist doctrines. Thus, Cassirer’s gestalt-psychological view (expressed for
the first time as early as in the conception of the symbolische Prdgnanz from the
1920s, and clearly formulated in his celebrated paper “The Concept of Group and
the Theory of Perception™) restores the spirit of epistemological essentialism on a
pre-scientific level by emphasizing structural invariants in the sensory flux of
perception. Cassirer tried to advocate the view that it is not (only) the formal struc-
ture of scientific knowledge, but also the “structure of perception” that remains
invariant/symmetric with respect to a group of transformations. On Kockelmans’s
argument, since symmetries of perceptual spaces and perceptual objects inevitably
take place in a context, it is the meaning-constituting contextualization (and not the
symmetries) that has to be taken as a point of departure of epistemological analyses
within the scope of hermeneutic philosophy.

Another consequence from the scrutiny of the concept of hermeneutic situation
is the new argumentation against the hypostatization of mathematical essences.
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A domain of scientific research gets disclosed not through the projection of a
mathematical formalism. A domain’s being-disclosed is always in a hermeneutic
situation in which practices and procedures of idealization and the related to them
ongoing projection of formal structures come into being. The formation of basic
mathematical formalism is always interpretatively contextualized.

The hermeneutic situation in which the regimes of epistemic practices get
established and a particular domain of knowing gets disclosed is not outside the
reality of being-in-the-world. It belongs to that reality which becomes at once
revealed and concealed by being disclosed in a hermeneutic situation. This observa-
tion has a substantive implication for the specificity of scientific truth: The
characteristic way of revealment/concealment defined by the hermeneutic situation
of a scientific thematization is the onfological truth of that thematization. In stress-
ing this kind of truth that is ignored by the analytical philosophers of science, Joseph
Kockelmans does not go on to get rid of the epistemic (correspondent, coherentist,
consensualist, pragmatic, instrumentalist, and so on) kinds of scientific truth. Yet he
argued that the ontic truth (either of particular scientific propositions and statements
or of holist conceptual frameworks like those of scientific theories) is to be circum-
scribed in semantic and epistemological terms only when one manages to determine
the ontological truth of the basic scientific thematization (for instance, the themati-
zation by means of which the domains of classical physics are disclosed). The
rationale for this claim is that the formulation of all epistemological/semantic
criteria for truth as well as the carrying out of all formal and non-formal procedures
of verification take place in a reality that is always already disclosed by a scientific
thematization. The ontological truth of the latter stipulates the conditions of
possibility of the ontic truth within scientific knowing. The truth of formal invari-
ants and groups of symmetries “shows itself” also in a hermeneutic situation of
thematization. This is why it is also only a kind of ontic truth.

The third moment in Joseph Kockelmans’s philosophical journey is his
conception of the “critical studies in the history of science.” His hermeneutic
vision of science’s historical dynamics opposes the post-empiricist division
between internal and external history of science. The treatment of the historical
horizon of scientific thematization resists any relegation in the competence of
one of the two types of historiography. Within this horizon there is a constant
interplay of practices belonging to various discursive formations. To be sure, one
has to distinguish clearly between two cases. For the sake of brevity, think on
bacteriology and quantum electrodynamics as typical manifestations of these
cases. Bacteriology became disclosed within a heterogeneous discursive forma-
tion that involves non-scientific practices and administrative policies as well as
clinical activities and research practices of physiology, classical immunology,
cytology, zoology, and chemistry. The objectifying thematization and delineation
of relevant objects of inquiry had been “prepared” by meanings of various kinds
constituted by this discursive formation. Accordingly, the research articulation of
the domain of bacteriology “found” in the period of its inception “ready-made
entities” already distinguished by hygienic, clinical, and biological meanings. As
Bruno Latour in particular shows, entities like contagiousness, miasma,
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aetiologic agents, different kinds of microorganisms, “model organisms” and so
on circulated with important functions in spaces of political power. The initial
objectifying thematization in bacteriology transformed these entities into scien-
tific objects. Thus, the founding hermeneutic situation in bacteriology involves
the task of scientification of “life-world’s entities.” This task is completely alien
to the inception of quantum electrodynamics. The domain got disclosed by
recasting of objects constituted entirely by research practices of older domains.
There was no “provocation” from external problems arising out of non-scientific
social practices. The founding hermeneutic situation involved the task of “enfran-
chising” of already existing scientific objects. Accordingly, the objectifying
thematization was determined by research practices entitled to accomplish the
recasting in question—computations based on perturbation theory, conceptual
practices of overcoming incompatibilities between special relativity and quan-
tum mechanics, formal practices of searching for covariant formulations of
experimental results, etc.

Yet regardless of the way in which the domain had been historically disclosed—
so Professor Kockelmans’s basic argument goes—the hermeneutic situation of
thematization makes the constitution of meaningful scientific objects a function
solely of research practices. In other words, once disclosed, a scientific domain is
characterized by a research process that projects its own horizon of possibilities.
This is also the horizon of relevant problematization within the everydayness of
scientific research. Once brought into play in a characteristic hermeneutic situation,
the research process is dependent only on the possibilities projected by the practices
of this process.

On Kockelmans’s conception, the “rational reconstruction” of science’s historical
dynamics is a hermeneutic task. This does not mean that social-pragmatic interests
have no impact on the research process. They certainly make enormous impact. Yet
this impact gets refracted by the horizon of research possibilities. The very refrac-
tion provides a protection against cognitive deformations of scientific research
caused by external pressure on the research process. It is a protection that is again
of hermeneutic nature: Within the hermeneutic circle of the constitution of meaning
and meaningful objects in scientific research, the external aims and interests get
“translated” in possibilities of doing research that are proper to the articulation of
the respective scientific domain.

Hermeneutic phenomenology of the natural sciences seems to be both a highly
esoteric and a too exotic initiative. Yet it is of prime importance for everybody
who champions the post-metaphysical universalizing of hermeneutics. Without
approaching the interpretative nature of the natural sciences, philosophical herme-
neutics would be essentially restricted. Without doing this it would have had to
refrain from laying claim to the conceptually most sophisticated form of culture.
Professor Kockelmans dedicated a great deal of his work to the removal of this
restriction imposed for several historical reasons on philosophical hermeneutics.
In his final work he concentrated his efforts on supplementing the natural sci-
ences’ hermeneutic ontology with various approaches developed in methodical
hermeneutics (Kockelmans 2002). At issue are the formation of textual traditions
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and the effective-historical series of contextualization of classical texts in the
history of physical disciplines. This was an additional contribution of his to the
post-metaphysical universalizing of hermeneutics.

Sofia, Bulgaria Dimitri Ginev

References

Kockelmans, Joseph J. 1993. Ideas for a hermeneutic phenomenology of the natural sciences.
Dordrecht: Kluwer Academic Publishers.

Kockelmans, Joseph J. 2002. Ideas for a hermeneutic phenomenology of the natural sciences.
Vol. 1I: On the importance of methodical hermeneutics for a hermeneutic phenomenology of
the natural sciences. Dordrecht: Kluwer Academic Publishers.

Kockelmans, Joseph J. 2008. My journey into hermeneutic phenomenology of the natural sciences.
In Aspekte der phdnomenologischen Theorie der Wissenschaft, ed. D. Ginev, 99-113.
Wiirzburg: Konigshausen und Neumann.






Contents

FOT@WOId ...

Dimitri Ginev

INtroducCtion..............ooooiiiiiiiii e

Babette Babich

PartI Science, Cognition, Hermeneutics, and Lifeworld

A Paradox of Cognition.................cccoeieviirienincienieeeeeeee e

Nicholas Rescher

The Articulation of a Scientific Domain from the Viewpoint
of Hermeneutic Phenomenology: The Case of Vectorial Metabolism
Dimitri Ginev

One Cognitive Style Among Others: Towards a Phenomenology

of the Lifeworld and of Other Experiences ..................cccceevvenveirnnnnn.

Gregor Schiemann

The Infinite Science of the Lifeworld: Steps Toward

a Postfoundational Phenomenology ................ccccoeevieienieieneeiennenn,

Giovanni Leghissa

Hermeneutics in the Field: The Philosophy of Geology ......................

Robert Frodeman

The Metroscape: Phenomenology of Measurement.............................

Robert P. Crease

PartII Hermeneutic and Phenomenological Philosophy
of Science and Technology

Consciousness, Quantum Physics, and Hermeneutical Phenomenology
Patrick Aidan Heelan

XV

31

49

69

81

91

Xiii



Xiv Contents

Die ewige Wiederkunft wissenschaftlich betrachtet.
Oskar Beckers Nietzscheinterpretation im Kontext................ccccocoeenee. 113
Michael Stoltzner

Heidegger and Our Twenty-first Century Experience of Ge-Stell ............. 137
Theodore Kisiel

Constellating Technology: Heidegger’s Die Gefahr/The Danger ................ 153
Babette Babich

Heidegger and the Reversed Order of Science and Technology ................. 183
Lin Ma and Jaap van Brakel

Logos and the Essence of Technology..............c.cccooovniiiiiiniiniiniiieeee 207
Holger Schmid

Part III Philosophical Truth and Hermeneutic Aesthetics

On the Manifold Meaning of Truth in Aristotle..................coceviiiiniinnnnne. 227
Graeme Nicholson

The Twofold Character of Truth: Heidegger, Davidson, Tugendhat.......... 243
Jeff Malpas

What Can Philosophy of Science Learn from Hermeneutics:

and What Can Hermeneutics Learn from Philosophy of Science?

With an Excursus on Botticelli ..o 267
Jan Faye

The Classical Notion of Person and Its Criticism
by Modern Philosophy............c.ccoooiiiiiiiiiii e 283
Enrico Berti

Part IV Hermeneutic Science and First Philosophy, Theology
and the Universe

Philosophie des sciences et philosophie premiere...................ccccovevvervennnen. 299
Pierre Kerszberg

A Re-Reading of Heidegger’s “Phenomenology and Theology”................. 317
Adriaan T. Peperzak

The Remainders of Faith: On Karl Lowith’s

Conception of Secularization .................ccccoooieiiiniiiniieniiceee e, 339
Rodolphe Gasché
The Hermeneutics of God, the Universe, and Everything.......................... 359

Simon Glynn

Notes on ContribUtors .............ccccooiiiiiiiiiiii e 387



Introduction

Babette Babich

The Multidimensionality of Hermeneutic Phenomenology:
From Philology through Science and Technology to Theology

Studies of hermeneutics have historically invoked horizons and numbered
dimensions! and hermeneutic phenomenology is inherently multidimensional. In
part this is due to the different disciplines to be reviewed, such as the essential
connection between hermeneutics and philology, attesting to the relevance of
Nietzsche as well as Heidegger.? In addition to the hermeneutic tradition of classi-
cal philology, there is theology and law and there is the historical and specifically
methodic legacy of Wilhelm Dilthey. Hence Joseph J. Kockelman’s 2003 Ideas for
a Hermeneutic Phenomenology of the Natural Sciences invokes “The Importance
of Methodical Hermeneutics.”* With this description, echoing the contributions of
his friend and long-time colleague, Thomas Seebohm, Kockelmans himself relates
Dilthey to Boeckh and thus to the classic tradition of hermeneutics including
Gadamer.* Hence speaking of methodical hermeneutics, what Kockelmans (and to

!'See E. D. Hirsch, Jr. (1972) in addition to the collection edited by Giinter Figal and Hans-Helmuth
Gander (2005) as well as an earlier collection featuring both legal and literary contributions,
Winfried Hassemer (1984), in addition to Ronald Bontekoe’s overview (1996), etc.

2See here the contributions to Helmut Flaschar, Karlfried Griinder and Axel E.-A. Horstmann
(1979). See too for a discussion with reference to Gadamer as well as Husserl and Heidegger,
Istvan Fehér (1999) or (2001).

3Kockelmans (2003). See for a discussion of Boeckh and Dilthey, Otto Friedrich Bollnow’s (1982)
as well as Thomas M. Seebohm’s monograph (2004) in addition to Seebohm’s (1984). See too
in connection with Boeckh’s teacher, Schleiermacher, E. D. Hirsch, Jr. (1975). In connection
with Nietzsche, see Whitman (1986) as well as Poschl (1979) and more recently Christian Benne
(2005).

4Kockelmans, Joseph (2003). See for a discussion of Boeckh and Dilthey, Otto Friedrich Bollnow’s
(1982) and, adding, methodical hermeneutics, Thomas M. Seebohm’s (2004) monograph as well
as his (1984) essay on Boeckh and Dilthey and see too in connection with Boeckh’s teacher,
Schleiermacher, E. D. Hirsch, Jr. (1975). Giovanni Leghissa also includes a discussion of Boeckh
in his contribution to the current volume.

XV
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be sure what Seehohm) understood as hermeneutic phenomenology comprised the
full scope of the scholarly and °‘scientific’ traditions of classical philology just
where classical philology subsumes under its aegis not only archaeology but the
disciplinary breadth of aesthetics and history as well as philosophy and theology.
In this methodical fashion, classical philology—Ilike Husserl’s famous phenome-
nological call to the ‘things themselves’—refers to nothing less than the ‘words’
themselves.

Although even otherwise hermeneutically sensitive scholars routinely limit their
conception of Nietzsche to his supposed proclamation of the death of God,> such a
limitation can obscure Nietzsche’s explicitly hermeneutic philology. Indeed, what
can be seen to be Nietzsche’s hermeneutic phenomenology is clearly expressed in his
philological study of ancient Greek lyric and tragedy out of what he called “the spirit
of music.”¢ Thus philologically, i.e., attuned to the words themselves, Nietzsche there
undertook to ‘hear’ Greek lyric and tragic poetry, hearing ‘with his eyes’ as he
described the philological task in question. For Nietzsche, aesthetics, defined as a
science corresponded to the rigorously methodical and thus scientific question of his
own discipline of ancient or classical philology. And he had posed this question even
before his first book inasmuch as the critical perspective Nietzsche urges beginning
with his inaugural lecture in Basel is also the reason he concludes that lecture with a
conversion of Seneca’s dictum: philology is to become philosophically critical which
is also to say that philology must be set on the path of a critical science.

In this sense, we can begin to comprehend Nietzsche’s otherwise difficult to
understand self-critique (or self-defense), as he claims that in his first book, The
Birth of Tragedy out of the Spirit of Music, he found himself grappling with
what we may here describe as the ‘multidimensional’ problem of the multidi-
mensionality of science itself: “something frightful and dangerous, a problem
with horns ... in any case, a new problem ... science considered for the first time
as problematic, as questionable.”” Asking how science, as such, is possible qua
science (which is what I have elsewhere described as a critical philosophy of
science),® Nietzsche was in this sense the first to propose a hermeneutics of
science.

Nietzsche would go on to address physics itself, characterizing the natural scien-
tist’s ‘interpretation’ of nature as a “lack of philology,” invoking his own scientific
expertise or authority (“speaking as an old philologist™), to accuse natural scientists

>See Adriann T. Peperzak’s contribution in the essays below in addition to Kockelmans’ own
(1983).

¢See Babich (2005) as well as Christophe Corbier (2009) and see the final chapters of Babich
(2013) for more discussion and further references. Damir Barbari¢ (2005) explores the question of
hearing in an effort to differentiate Heidegger’s rhetorically attuned hermeneutics from Gadamer’s
hermeneutics but he does not raise the question Nietzsche does in terms of the music of words, that
is to say of the sounding of the text.

"Friedrich Nietzsche (1980a).

$Thus see Babich (2010a, 2009).

9Nietzsche, Jenseits von Gut und Bise, §22; Nietzsche (1980), Vol. 5, 37.



Introduction xvii

of misinterpreting their interpretations, that is to say: of forgetting that their
interpretations corresponded to “interpretation rather than text.”!°

In my own Nietzsche-indebted overview of different approaches to continental
philosophy of science—including philosophies of science other than the traditional
preoccupation with physics that characterizes mainstream or analytic philosophy of
science—I discuss both philology and method, echoing Karl Jaspers’ along with
Karl Reinhardt’s additional reflections, in order to argue for the clear multidimen-
sionality of the philosophy of science itself: “The Case for -P Philosophies of
Science, where P=Physics.”!!

Kockelmans alludes to Nietzsche’s famous reflections on science as interpretation
in Beyond Good and Evil, focusing in his case on the issue of text qua text.'? To be
sure, Kockelmans’ own concern was methodical hermeneutics, and like others,
Kockelman’s does not speak as Nietzsche speaks of ‘text,” i.e., as a metaphor for the
object as such but conventionally, i.e., with respect to the traditions of scientific
interpretation. For Nietzsche however, as for Heidegger, the ‘text’ when it comes to
natural science will be its objects, or else, as Patrick Heelan has also offered several
hermeneutic studies of these, its instruments, its ‘readable’ technologies.

The relevance of hermeneutics and science in particular must be foregrounded as
it is central to the current collection but also given the sometimes peripheral presence
of such approaches in mainstream histories and philosophies of science. Although
one can also explore this peripherality in terms of the analytic or mainstream ten-
dency to distinguish the history of science (and its more traditionally text-based or
historiographically hermeneutic orientation) from the philosophy of science (and its
traditional orientation to theory and experiment), one can also, as noted above, trace
this back to the old distinction, in Dilthey’s formulation, nature we explain, the life
of the mind we understand: Die Natur erkléiiren wir, das Seelenleben verstehen wir."
This distinction has been decisive, especially for what would become today’s ana-
lytic and even expressly logical positivist philosophies of science (e.g., von Wright’s
1971 Explanation and Understanding).'"* To this day we continue to contrast the
natural and the human sciences, whereby the natural sciences dominate our ideal
notion of science as science. Hence physics is the pre-eminent or archetypical
science (the “-P-sciences” mentioned above are no less natural sciences but include
the philosophy of chemistry as well as the earth sciences including geology, as well

10Tbid.

!1See Babich (2010a), 359ff. On Nietzsche and Reinhardt and history, see Wolfgang Miiller-Lauter
(1999) and see too for a discussion of Lowith and history, Rodolphe Gasché’s essay, “The
Remainders of Faith: On Karl Lowith’s Conception of Secularization” in the present collection
below.

12See Kockelmans (2003), ix. Kockelmans here refers to Paul van Tongeren’s (2000).

3Wilhelm Dilthey (1916-1967), Vol. VII, 144 See further, Dilthey (1991). Sabine Miiller, a philo-
sophical physicist includes Dilthey along with an explicit reference to hermeneutics in her (2004)
but even where Dilthey is not mentioned by name he remains influential—rather in the Hegelian
spirit that is marked by a disinclination to draw connections to other authors.

14 Georg Henrik von Wright (1971).
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as biology).'® The human sciences, by contrast, include history and literary studies as
well as art history and theology but they also traditionally include the more quantifi-
ably promising disciplines of psychology, sociology, ethnography and political
science in addition to other so-called social sciences. Thus in his 1930s Nietzsche
lectures, Heidegger highlights the academic tendency to connect the arts and the sci-
ences, less a conjunction than a contest, an agonistic tension nicely expressed in
Rorty’s pragmatic bon mot as “physics envy.”!® Rorty’s phrase captures the relation
to the natural sciences particularly asserted by analytic philosophy, evident in the
conflict that has in the interim peaked (without for that being fully resolved) under
the rubric of the so-called science wars!” but also in the ongoing debates on the
relevance or irrelevance of philosophy (as expressed from the point of view of
physicists like Stephen Hawking),'® where what counts as philosophy excludes
hermeneutic and phenomenological kinds and is pretty much defined as Paul or
Patricia Churchland define it, i.e., as good will advocates for brain scans or as
dedicated, in PM.S. Hacker’s more pithy phrase, to “singing the Hallelujah chorus
for the sciences.”! Indeed, Hawking’s and other scientist’s complaints would seem
to make it plain that the scientists see themselves as perfectly capable of bandleading
on their own behalf.?°

Dilthey’s contrast between explication and understanding is a clear one and
articulates an importantly hermeneutic truth when it comes to the relation between
subject and subject in the human sciences. This recurs in Gadamer’s existential
emphasis in his reminder that we always understand otherwise, when we understand,
inasmuch as, in this very Diltheyan sense, understanding is always understanding
another—an other, any other’s—understanding. But despite its clarity and
correctness (as Heidegger distinguishes ontic truth), Nietzsche challenges that
although we may give our science the name of “‘Explanation’... it is ‘description’
that distinguishes us from older stages of knowledge and science. Our descriptions

5See my above cited: “Towards a Critical Philosophy of Science” for this distinction and for
extensive references to the philosophy of chemistry, including Eric Scerri as well as Jaap van
Brakel—whose work appears in a different context in the present collection—as well as the phi-
losophy of geology, including the work of Rom Harré and Bob Frodeman (and this collection
features some of Frodeman’s work), in addition to the philosophy of biology (and to which Dimitri
Ginev’s contribution in this collection also belongs) including the complex case examples of
Haeckel and Franz Moewus as well as Rupert Sheldrake, Lynn Margulis and the molecular cancer
researcher and AIDs epidemiologist, Peter Duesberg.

!Richard Rorty (1994). See for further references, Babich (2010b).

7The science wars were instigated by disgruntled thinkers on the side of physics and traditionally
positivistic philosophy of science. See for complete references and a hermeneutic account Babich
(2002b). See also the introduction to the same volume: Babich (2002c).

8 Hawking has been saying this for some time—and it is complemented by his ambition to be
heard as a philosophically as well as scientifically in his A Brief History of Time. See for one
account in the popular press: Matt Warman (2011). For this, see Stephen Hawking and Leonard
Milodinow (2010).

In interview with James Garvey (2010). For a measured discussion, see Maxwell R. Bennett and
Peter M. S. Hacker (2003).

2This I emphasize in an interview: Babich (2011).
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are better—we do not explain any more than our predecessors.”*! As Nietzsche goes
on to reflect:

How could we possibly explain anything? We operate only with things that do not exist:
lines, planes, bodies, atoms, divisible time spans, divisible spaces. How should explana-
tions be at all possible when we first turn everything into an image, our image!*

Nietzsche later observes that “It is perhaps just dawning on five or six minds that
physics, too, is only an interpretation and exegesis of the world (to suit us, if I may
say so!) and not a world-explanation.”?® Explanation turns out to be little more than
a redescription of the unfamiliar in familiar terms, whereby the unknown is able to
be ‘taken’ as known, as if known—a point not lost on the neo-Kantian philosopher
Hans Vaihinger.*

In addition to Nietzsche’s hermeneutic and phenomenological thinking,” the
range of approaches to hermeneutic phenomenology including but not limited to
the philosophy of science characterizes the breadth of not only Martin Heidegger
in his writing on science and technology but also Maurice Merleau-Ponty, in
addition to a range of philosophers of science cutting across the contemporary
analytic-continental divide, where some are patently analytically minded and
others more traditionally, or classically, continentally framed. The term can be
applied, arguably—by which I mean descriptively—to many thinkers and schol-
ars including, anthropologists and sociologists and even poets of science, like
Gaston Bachelard, theorists and historians of science, such as Giinther Abel,
Karl-Otto Apel, Babette Babich, Gaston Bachelard, Nancy Cartwright, Peter
Caws, Bob Crease, Martin Eger, Jacques Ellul, Paul Feyerabend, Dagfinn
Fgllesdal, Dieter Freundlieb, Steve Fuller, Carl F. Gethmann, Ronald Giere,
Dimitri Ginev, Trish Glazebrook, Ian Hacking, Lee Hardy, Patrick Heelan, Kurt
Hiibner, Peter Janich, Pierre Kerszberg, Ted Kisiel, Joseph J. Kockelmans, Bruno
Latour, Hans Lenk, Reinhard Low, Alfred Nordmann, Gerard Radnitzky, Joseph
Rouse, Thomas Seebohm, Michel Serres, Isabel Stengers, Bas C. van Fraassen,
and Carl Friedrich von Weizsédcker, John Ziman, among many others. Although
hardly to be reduced to any one tradition, if only to the extent that each of the
above names—and many more could be added—represent sometimes opposed

2 Nietzsche, Die frohliche Wissenschaft, §112; (1980), Vol. 3.

21bid.

2 Nietzsche, Jenseits von Gut und Bose, §14; (1980), Vol. 5.

24See Vaihinger (1924). I discuss Vaihinger and Nietzsche together with the philosopher of chem-
istry and early interpreter of Nietzsche and science, Alwin Mittasch in Babich (1994). For a related
discussion but particularly with refernce to Robert Julius Mayer, see Giinter Abel (1998).

2 Gadamer had already written about Nietzsche and hermeneutics some time ago along with Paul
Ricoeur and Gianni Vattimo, in addition, of course, to almost everyone who has ever written on
Nietzsche and interpretation. And anyone concerned with Nietzsche and science was perforce
reflecting upon yet another dimension of hermeneutic phenomenology, to wit Vaihinger as well as
Mittasch but also Walter del Negro and Reinhardt Low, Jean Granier, Friedrich Kaulbach,
Wolfgang Miiller-Lauter and others. Several collections have appeared drawing out the lines of
Nietzsche and phenomenology, most recently and most comprehensively, Elodie Boubil and
Christine Daigle (2012).
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but always distinct philosophical approaches in their own right, along with their
own specializations, the breadth of these hermeneutic and phenomenological
approaches to the history and philosophy of science is highlighted to an astonish-
ing degree in Kockelmans’ several approaches to the philosophy of science
beginning with a concern with the history and philosophy of mathematics®® and
physics?” and, as he himself emphasizes,?® with Husserl.? On his own account of
this and after his initial work in the philosophy of mathematical physics,
Kockelmans’ intellectual development works through Merleau-Ponty?? as well as
Heidegger’s philosophical reflections on science in Being and Time and through-
out his later writings (including Heidegger’s reflections on art),’! before
Kockelmans goes on to offer his own overview in his two-volume study, the first
volume published in 1993 and the second volume almost a decade later in 2002:
Ideas for a Hermeneutic Phenomenology of the Natural Sciences.®

Heidegger had argued that reflective or meditative thinking or philosophy is
questioning—meaning that it both presupposes and that it entails—questioning. In
this questioning hermeneutic sense, the Heidegger of 1929/1930 is able to contend
that “all science is perhaps only a servant with respect to philosophy.”** The same
spirit of this early suggestion can be heard in the later Heidegger’s provocative
dictum on science in his What is Called Thinking that, and above all: ‘science does
not think.”**

In this sense, the Gadamerian hermeneutic philosopher, Jean Grondin, seemingly
argues that continental philosophy is hermeneutics—as it were—all the way down.
But traditional practitioners of hermeneutic philosophy have tended to keep them-
selves well clear of the broad themes of philosophy, especially epistemology but
above all philosophy of science, emphasizing as students of hermeneutics tend to
do, a focus on text or literary traditions of the same. The result can lead to mispri-
sions in the classic debates over the years between Gadamer and Habermas or the
debate specifically relevant to the current context, between Patrick Aidan Heelan and

% Joseph J. Kockelmans (1953).

Y"Kockelmans (1958, 1962).

28 See for this emphasis: Kockelmans (1993), ix ff.

¥ See for example, Kockelmans (in Dutch) (1964), (in English as 1967) as well as his (1987). See
too Kockelmans’ monograph on Husserl which begins with a reprint and translation of Husserl’s
1928 article on “Phenomenology” in the Encyclopedia Britannica: Kockelmans (1994) as well as
Kockelmans (1970).

3 Joseph J. Kockelmans (1970) as well as (1964).

3'Kockelmans (1985).

2Kockelmans (1993, 2002).

¥ Heidegger 1995, 5. The focus on questioning is the meaning of critique, foregrounded as essen-
tial in Kant and post-Kantian thought in Nicholas Rescher’s contribution to the current volume.
See also Richard Tieszen (2005) who emphasizes the importance for Godel of this likewise
Husserlian emphasis on the role of philosophy.

3 Heidegger (1968), 8ff. For discussion see Jean-Michel Salanskis (1995), Babich (2003). Ginev
(1997).

35 See Jean Grondin (2000).
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Gyorgy Markus.*® Markus takes the literary scholar’s conventional understanding
of the hermeneutic tradition as his point of departure, invoking the “cultural organi-
zation of the Author-Text-Reader relation.”¥ Markus then goes on to insist that
when it comes to the philosophy of science, meaning the natural sciences, “writings
explicitly addressed to such an undertaking are very rare.”*® But this circular
insistence exemplifies what Nietzsche called the acoustic (ceteris paribus: cogni-
tive) illusion, that where one hears (or can conceptualize) nothing, there is nothing.
Thus if we have not bothered to read widely—and many of us, even many of the
more scholarly among us, do not bother—we assume that what we have read
exhausts the extant texts, which then allows us to go on to say that such approaches
are either nonexistent or rare. The tendency is self-confirming and convenient.
Coupled with the tendency scholars have to focus on just a few names at the tip of
the fashionable disciplinary iceberg, the attention deficit disorder Nietzsche called a
‘lack of philology’ continues to this day.

But the problem is worse than a lack of research. For a hermeneutics of natural
science goes beyond the texts themselves in the very phenomenological direction of
the things themselves, indeed towards a hermeneutic phenomenology of natural
science. Thus in order to contend in 1987 that there is “No Hermeneutics of Natural
Sciences,” Markus was required not only to overlook Heidegger himself—who
offers a precisely hermeneutic account of the natural sciences and specifically nam-
ing physics as such and thereby amplifying Husser]’s phenomenological project for
the sciences in Heidegger’s 1927 Being and Time—but also, and more expressly,
Heelan’s 1965 monograph on Heisenberg’s philosophy of science,® as well as
Kockelmans’ 1966 monograph on the philosophy of physical science (leaving out
Kockelmans’ earlier Dutch language studies),”’ in addition to, among excluded
others, Heidegger’s successor in Freiburg after the war, the Hungarian philosopher
of science, Wilhelm Szilasi who published a very hermeneutical minded study of
science (in Heidegger’s spirit) in 1945 and so on.*!

The history of the philosophy of science itself, in the meetings of the American
Philosophy of Science Association and in its publications, which in the 1960s
received the work of Kockelmans as it also received Heelan’s contributions with an
openness that was as striking as it would prove to be short-lived, has yet to be
written, but any account would need to review the changing rubrics that must rule
the reference to hermeneutics.*” Thus Kockelmans pointed out that he himself
originally spoke of “existential phenomenology” and only later came to speak of the

¥ See here Gyorgy Markus’s patently circular (1987), as well as Heelan’s patient rejoinder (1989).
Largely engaging Markus, see Dimitri Ginev (1997). See yet more broadly, Heelan (1998).

Y Markus (1987), 5.

#Tbid., pp. 5-6.

¥ Heelan (1965).

40See Kockelmans (1966), which in turn was a translation of an earlier text written in Dutch (1962).
4“'Wilhelm Szilasi (1945) as well as Szilasi (1961).

“2Heelan’s own biographical reflections, (for a beginning and a chronological review of
Kockelmans’ as indeed of Heelan’s own publications in this matter) can also be revealing.
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same as “hermeneutic phenomenology”* and Heelan too would experiment with
terms like context-dependence and interpretation.

Another part of the problem may well be traceable to my own teacher, Hans-Georg
Gadamer, who maintained, perhaps because his own father was a well-known pro-
fessor of chemistry, a certain distance from the sciences, and who, when he did
engage the sciences in his long life, did little to supersede the effects of this same
distance. Thus Gadamer’s Reason in the Age of Science repeated Dilthey without
going beyond him.* More troublesome was the conventional distinction lent to
studies of the social sciences (already burdened by the old fact/value distinction as
sciences of ‘spirit’ in a German context) by authors who did not really introduce
hermeneutics at all into books that were nonetheless so titled, such as Zygmunt
Bauman’s Hermeneutics and Social Science which was rather more of a primer for
anthropological sociology than anything else.* By contrast, of course, Kockelmans
always sought to include both phenomenology and hermeneutics in his own
discussions of the social sciences.*®

Nevertheless there are significant signs that things are changing. I read Alfred
Nordmann’s “Getting the Causal Story Right” as an important step in such a direc-
tion interior to mainstream philosophy of science, beyond the continued damage
done by Markus’s limitation of hermeneutics to the “interpretive encounter of a
reader with a text™ rather than and as Kockelmans himself had read Heidegger’s
hermeneutic transformation of the phenomenological return to Husserl’s things
themselves in the schemes that Heidegger contended made up the region or
delimited an individual science qua science, or as Merleau-Ponty saw this as

“This is also to be seen in the original title for the largest society for the study of continental
philosophy in North America, the Society for Phenomenology and Existential Philosophy. Some
years ago there was talk of changing the name of the society to reflect not only hermeneutics but
other significant trends. Similar emphases also can be seen in the leading journal for continental
philosophy which was originally called Man and World and is now called, obviously enough, The
Continental Philosophy Review.

“Gadamer (1981). But of course all of this collection is about showing the precise relevance of
Gadamer’s thinking to science as exemplified, just for one example by an essay featuring medical
and nursing professionals among the collective authors: Nancy J. Moules et al. (2013).

4 Simon Glynn’s concluding essay, “The Hermeneutics of God, the Universe, and Everything”,
offers an exception to this claim. See Zygmunt Bauman’s (1978) also avoided significant engage-
ment with Gadamer, reading hermeneutics to be sure as a literary tradition. I should also note that
although Richard Bernstein’s study of pragmatism and hermeneutics invokes science in the title of
his book, Bernstein does not in fact speak to philosophy of science. Similarly, the rhetoric of sci-
ence can fail to engage the broad tradition of hermeneutics as can be seen by more rather than less
conventional studies such in evidence in monographs and collections such as Allan G. Gross and
William M. Keith (1997). By contrast and although also analytically inclined Chrysostomos
Mantzavinos (2005) offers a systematic approach to what may count, very provisionally, as a new
beginning.

4 Thus see in particular Kockelmans’ important essay (1975) as well as his (1976), his (1978) and
(1979) essays.

47 Alfred Nordmann’s (2008).
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informing sense-perception including measurement, as Heelan would also argue in
both Heidegger’s and Husserl’s sense, as well as theory.

If Heidegger could call Husserlian phenomenology the Urwissenschaft in 1919,
his signal contribution was his articulation of an explicitly hermeneutic phenome-
nology. Thus if the Heidegger of 1925, almost in the very same terms that Husserl
uses, refers to the “crisis of philosophy as science,” he reflects in the same spirit—
and indeed one that will recur almost verbatim in the early section of Being and
Time—that all “sciences and groups of sciences are undergoing a great revolution of
a productive kind that has opened up new modes of questioning, new possibilities,
and new horizons.”® Heidegger goes on to detail the theory of relativity in physics
along with the crisis of foundations in mathematics, to which one must add quantum
mechanics along with the movement against mechanistic thinking in the biological
sciences. For Heidegger, what is at issue is the constitution of modern technological
and mathematizable (measurable, calculable, model-oriented) science, conceived in
both the Husserlian phenomenological sense and the mechanically explicit sense of
standardized manufacture and institutional technology.*

But it would be difficult to characterize Joseph Kockelmans’ approach better
than Ted Kisiel has where Kisiel also has recourse to the above-mentioned
distinctions and contrasts to do so:

Contrary to Patrick Heelan and me, Joe K’s hermeneutic approach to the philosophy of
science consistently follows an (to me unremarkable) approach sketched out by MH in SZ
363 of “thematizing objectification” with math physics as its ultimate model, which via
mathematical projection abstracts and demarcates a domain of objects, which it regards as
Nature, for research by way of formalization and other such theoretical systematizations.
All this summarized in his book (Kluwer, 1993) entitled Ideas for a Hermeneutic
Phenomenology of the Natural Sciences.”!

To this extent, and as we may, following Kisiel here, review Kockelmans’ own
philosophical trajectory in the philosophy of science, Heidegger himself also fol-
lowed and complemented Husserl’s own approach to science. In the same way, as
Kockelmans has also foregrounded this conjunction, both Heidegger and Husserl
significantly regarded phenomenology as an approach needed for any philosophy of
science that might come forth as such.’?> But in the same spirit, and this is where

“Heidegger (2000), 3, 11ff . See further Ted Kisiel (2002), 17ff.
“Heidegger (2002), 148.

This is a complex point, and later the same Heidegger who will foreground Gelassenheit,
suggests in the 1930s that the trajectory of modern technology may be described as a “humanism”
— reading humanism here as Nietzsche speaks of the human, all too human. See for this reading
of the Beitrdge of the 1930s and 1940s, Babich (2012a) as well as my own essay included in the
collection below on Heidegger’s 1949/1950 lectures as well as, for a critical account relevant to our
own times, Babich (2012-2013).

S1'Ted Kisiel, email to the author. 12:00 AM, 11 June 2013.

2 Indeed although the great majority of the contributions show the dominant influence of analytic
philosophy, the contributions to Carlo Ierna, Hanne Jacobs, and Filip Mattens (2010) illustrate this

point as does R. L. Tieszen (1989) as well as Ginev (1997) and the contributions to Babich (2002a)
as well as Glazebrook (2012).
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many readers of Heidegger’s philosophy of science will tend to shy away, recognizing
this as a critical reservation, Heidegger also opposes sense-directed reflection
[Besinnung] to the rational, calculative project of Western technologically articu-
lated and advancing science. Thus Heidegger discusses the relation between science
and philosophy in Being and Time, noting as he does there that philosophical logic
can either ‘limp along’ after the sciences,™ or else it can leap ahead, as a literally
“productive logic.”>* For Heidegger this generative logic that leaps ahead “into
some area of Being, discloses it for the first time, in the constitution of its Being,
and, after thus arriving at the structures within it, makes these available to the
positive sciences as transparent assignments for their inquiry.”

Reflecting on the “future” of hermeneutic philosophy, Otto Poggeler, along
with Bas C. van Fraassen, a contributor to Tim Stapleton’s edited Festschrift in
Kockelmans honor,> could observe that no possibility that is not adequately antici-
pated or sufficiently met can come to be. What is then lacking is not a failure of
possibility with respect to what has or what might come to pass but a deficiency in
the prerequisite or condition for the possibility of matching such a possibility in
advance and as point de départ in the present time.>’

Kockelmans’ own Ideas for a Hermeneutic Phenomenology of the Natural
Sciences®® begins with a sober recollection of the breadth of his background in his
introduction to this collection, going back to his fairly patently hermeneutic 1958
study on Time and Space.”® Although it bears directly on the issue at hand, i.e.,
although it is precisely relevant to the multifarious dimensionality or dimensionali-
ties of hermeneutic phenomenology of science precisely qua philosophy of science,
there is here no way to detail the history of reception and lack of reception, i.e., to
explicate the antecedents and consequents of what are (or what become) received
viewpoints vs. the unreceived viewpoints that collectively make up the hermeneutic
constellation of what is routinely included within and what is excluded from what is
called philosophy of science. Some of this is due to what is widely condemned as
scientism or analytic philosophy’s ‘physics envy’ quoted from Rorty above.®® Other
elements are doubtless due to a related trend on the part of analytic philosophy to
bar from its ranks anything, anyone and indeed any themes that might compromise
analytic philosophy’s ongoing effort to be taken as the sole arbiter of science and
reason—even in place of scientists as such—but may also be accounted to the

3 Heidegger (1962), 31.

*1bid., 30.

1bid., 31.

% See the contributions to Timothy Stapleton (1994).
37See here Otto Poggeler (1994).

3 Kockelmans (1993).

¥ Cited as: “Time and Space: The Meaning of Einstein’s Relativity Theory for a Phenomenological
Philosophy of Nature (Haarlem: Bohn, 1958)” in Footnote 2 of Kockelmans, 1993: “Preface”, ix.
Original (1958).

Rorty (1994) and see, again, for further references and discussion, Babich (2010b).
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extreme rigor of hermeneutic phenomenology which from the start conceived its
own approach as scientific, and of the very first rank.

It is in this fashion that Heidegger reflects on the reflexive contradiction of
the claim that “there is no absolute certainty.”®! Like Nietzsche’s claim that
there is no truth (only interpretation), Heidegger does not dispute the argument
countering that this claim advances “a claim to absolute certainty that there is
no absolute certainty.” Nevertheless and just as Nietzsche does not dispute but
much rather encourages the critic who observes that the claim that ‘everything
is interpretation’ is itself an interpretation, the issue for philosophical and logi-
cal reflection is exactly, as Heidegger points out, that “this apparently unshak-
able argument nevertheless carries no weight.”%? At issue is the lived dynamic of
philosophy or “freedom” for Heidegger, a freedom which also corresponds to an
“innermost ambiguity,”® the same ambiguity that appears in Nietzsche’s writ-
ings as “change” or “becoming.” It is because of the “turbulent” freedom of
philosophizing, as human beings must philosophize, that everything that belongs
to the human condition “belongs just as essentially to the truth of philosophy.”%
Hence and in a Nietzschean (and indeed Avenarius-cum-Machian) moment
reflecting on the economy of knowledge, Heidegger observes that “No knower
necessarily stands so close to the verge of error at every moment as the one who
philosophizes.”®

For Heidegger—and this reflects the overall spirit of the present collection on
the multidimensionality of hermeneutics—philosophy is called upon to think on
science. But Heidegger also contends not only that science is infamously inno-
cent of thought but in what we may now see to be an echo of Nietzsche’s remarks
on physics and interpretation in Beyond Good and Evil, Heidegger also writes
that “Physics as physics can make no assertions about physics.”%® To this extent—
and this is why hermeneutics cannot be dispensed with, perhaps particularly
when it comes the natural sciences—Heidegger’s objections are, logically, for-
mal ones. As Ted Kisiel explains Heidegger’s gnomic pronouncement on error:
“In order to reflect on any science, it is necessary to transcend that science and
adopt a transcendental vantage point, to put it in Kantian terms.”®” For Heidegger,
a scientist philosophizes, with all the risks of the same, as a philosopher and not
as a scientist when reflecting on the foundations of his own discipline.

When Kockelmans concludes the first volume of his Hermeneutic Phenomenology
of Natural Science by reflecting on the same foundations with respect to the history
and philosophy of science, his point concerns the conceptual framework of science

' Heidegger (2001), 18, cf. 17.

©2Heidegger, The Fundamental Concepts of Metaphysics, 18.
Tbid., 19.

%Tbid.

% 1bid.

%Heidegger (1977), here 176.

97Kisiel (1970), 167-183, here 170.
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as this itself “essentially depends on its mathematical character.”®® In this sense
Kockelmans stresses, as Hilbert had already argued as necessary point of departure
for mathematics as a science, the foundational point Heidegger makes above, that
“mathematics is not a means to express a rationality that is already there” but much
rather that mathematics “constitutes the rationality of our description of the observed
phenomena.”® The essays to follow exemplify this rigor and above all they testify
to the multidimensionality of hermeneutic phenomenology not only in the philoso-
phy of science but also for the philosophy of technology as well as metaphysics and
epistemology, and including aesthetics, as well as explorations of the history of
philosophy and theology.

Plan of the Text

In his lead essay, “A Paradox of Cognition” in the first section, Cognition,
Bio-Hermeneutics, and Lifeworld, Nicholas Rescher offers a reflection on the
classical ironic circumstance that finds us increasingly aware of the limitations of
our knowledge the more we know. Rescher takes his point of departure from Kant’s
observation that every answer to our questions provides new materials for the devel-
opment of further questions. As knowledge expands, the lineaments of our igno-
rance are brought even more clearly into sight. Questioning is thus an earmark of
hermeneutic phenomenology. In his essay to follow, Dimitri Ginev turns to a case
study drawn from vectorial biochemistry in his “The Articulation of a Scientific
Domain from the Viewpoint of Hermeneutic Phenomenology: The Case of Vectorial
Metabolism.” Ginev’s case study involves both theoretical objects related to aniso-
tropic processes of trans-membrane transport and objects of inquiry contextually
ready to hand within a configuration of scientific practices, especially including the
hermeneutic fore-structure of scientific research in terms not only of scientific
practices but also hermeneutic and horizontal possibilities as well as spaces of
representation in addition to readable technologies.

The next essays take up the social sciences. Gregor Schiemann in his contribution,
“One Cognitive Style Among Others: Towards a Phenomenology of the Lifeworld
and of Other Experiences,” addresses the work of Alfred Schiitz in the phenomenol-
ogy of the social sciences. Schiemann emphasizes Schiitz’s pluralist theory of
experience. Speaking not only on cognitive styles but of the lifeworld as a world of
perception as Husserl expressed it but also of the layer-model of the lifeworld devel-
oped by Schiitz and Thomas Luckmann, Schiemann shows that “lifeworld” does not
denote a category that encompasses culture or nature but refers to a delimited
action-space and goes on to deploy Schiitz’s criterion-catalogue to characterize both
experimental science and subjectivity. Then, in his essay to follow, “Steps Toward a
Postfoundational Phenomenology,” Giovanni Leghissa explores the problem of

% Kockelmans (1993), 281.
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historicity together with the paradoxes of foundation for the sake of a more
comprehensive inquiry into the concept of lifeworld. Drawing upon Husserl and
Blumenberg, Leghissa explores the relationship between history and the lifeworld
as well as the paradoxes contained in the Krisis.

The concluding essays in this first section turn to practical hermeneutic dimen-
sions in the natural sciences, including the philosophy of geology as well as mea-
surement. Robert Frodeman discusses “Hermeneutics in the Field: The Philosophy
of Geology,” arguing that geological reasoning provides a rich and realistic account
of both the power and limitations of scientific reasoning. Frodeman shows that
geological reasoning highlights the hermeneutic and historical nature of reasoning,
scientific or otherwise, in addition to the neglected kinship between reasoning in
the sciences and the humanities. To conclude this first section, Robert Crease
examines measurement as an ‘emblematic technology’ in his essay, “The Metroscape:
Phenomenology of Measurement.” Reading measurement to develop and extend
Heidegger’s concept of Gestell, Crease argues that measurement is more than one
tool among others, such as rulers, scales, and other instruments, measurement is a
fluid and correlated network that is smoothly and intimately integrated into the
world and its shape. This essay proposes the concept of metroscape to develop and
extend Heidegger’s concept of Gestell.

The second of the four sections in this collection, “Hermeneutic and
Phenomenological Philosophy of Science and Technology” leads with an essay by
Patrick Aidan Heelan, “Consciousness, Quantum Physics, and Hermeneutical
Phenomenology” who begins with a powerful metaphor comparing Friedrich
Schleiermacher’s ‘hermeneutic’ transformation of Kant’s anthropology (in order to
include then-newly discovered peoples that Captain Cook had discovered in the
South Sea Islands) to Kockelmans effort to update Kant’s notion of natural science
to include the phenomenological lifeworld syntheses of classical, relativity, and
quantum physics. In this hermeneutical move, the ‘observer’ is ‘embodied con-
sciousness’ and ‘measure-numbers’ represent ‘observable presence.’ For Heelan, the
quantum notion of an “observable” introduces into the discursive language of phys-
ics the common sense lifeworld notion of “contextuality” as Heelan himself had
earlier developed the notion of a context-dependent logic. In the next essay, Michael
Stolzner begins by noting that usual treatments of Nietzsche’s thesis of eternal
recurrence tend to highlight its ethical or anthropological rather than its more scien-
tific aspects. Stolzner reviews Oskar Becker’s 1936 effort to defend the scientific
and logical basis of Nietzsche’s writings, noting that although Becker endorses Abel
Rey’s Le retour éternel et la philosophie de la physique (1927), he neglects the work
of the mathematician Felix Hausdorff, particularly his Das Chaos in kosmischer
Auslese (published in 1898 under the pseudonym Paul Mongré). For Stolzner,
Becker’s argument rests upon the constructivist standpoint in the foundations of
mathematics and the Heideggerian underpinning of it by the temporality of mathe-
matical thought that he had already given in his 1927 Mathematische Existenz.
From this set-theoretical and cosmological perspective, the rest of the contributions
in this section take up Heidegger and technology, beginning with Theodore Kisiel’s
essay ‘“Heidegger and Our Twenty-first Century Experience of Ge-Stell,” where he
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proposes an etymological translation of Ge-Stell, Heidegger’s word for the essence
of modern technology, from its Greek and Latin roots as “syn-thetic com-posit[ion]
ing.” For Kisiel, the virtue of such a compound translation shows that Heidegger’s
Ge-Stell presciently portends our twenty-first century experience of what Kisiel
calls “the internetted WorldWideWeb,” with its virtual infinity of ‘websites’ in
‘cyberspace,” but also Global Positioning Systems, interlocking air traffic control
grids, world-embracing weather maps, the 24/7 world news coverage of cable TV
networks like CNN, etc.,—all of which are structured by the complex programming
based on the computerized and ultimately simple Leibnizian binary-digital logic
generating an infinite number of combinations of the posit (1) and non-posit (0).
Kisiel argues that the sharp contrast between the global time-space technologically
foreshortened into instantaneity and simultaneity and the radically local time-space
of our situated historical existence illuminates nothing less than the temporal-spatial
tension between Ge-Stell and Da-Sein and Kisiel accordingly seeks to bring them
together in contemporaneous compatibility. Babette Babich’s essay, “Constellating
Technology: Heidegger’s Die Gefahr/The Danger,’ revisits the original 1949 lec-
tures to the Club of Bremen arguing that a hermeneutic not only of Heidegger’s
reflections on technology but the context in which he offered his lecture series can
offer insight into some of the more controversial passages in these texts. Like Kisiel,
Babich adverts to today’s media context, particularly the ecology of modern techni-
cized consciousness (underlining that we are still in need of a greater integration of
Heidegger’s thinking and critical theory), as well as the increasing real-world
ecological pressures of our own day to rethink, once again, the related notions of
event [Ereignis] and ownedness [Eigentlichkeit]. Lin Ma and Jaap van Brakel, in
their jointly authored essay, “Heidegger’s Thinking on the ‘Same’ of Science and
Technology,” begin by noting that as opposed to the common view that modern
technology derives from modern science, Heidegger presents a reverse picture in
which science originated in the essence of technology, wherein Being speaks. Ma
and van Brakel contend that in this sense Heidegger speaks of the Same [das Selbe]
of science and technology as ultimately grounded in the history of Being. From
1938 to the end of his life in 1976, Heidegger constantly explored the question
concerning the relation of science and technology and kept himself well-informed
of both traditional and new types of technology and science, including quantum
physics, nuclear technology, and biophysics. Ma and van Brakel argue however that
one cannot ascribe to the Heidegger the view that these new developments originate
a new Epoch of Being. In his concluding contribution to the first half of this collec-
tion, “Logos and the Essence of Technology,” Holger Schmid contends that current
convictions that nature is not ‘nature’ but social construction corresponds to the
self-accomplishment of metaphysical Platonism, thereby opening a common her-
meneutic horizon for two articles of Heideggerian doctrine: namely, that technology
has a non-technological ‘essence’ and that the final outbreak of the ‘principle of
reason’ follows an incubation period of more than two millennia. What thus unfolds
for Schmid is the philosophic history of the word ‘logos’: not speech, as Heidegger
rightly urges, but ‘laying.” In this fashion, and including important references to
Wilhelm von Humboldt on language and, more subtly, to Friedrich Georg Jiinger on
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technology, Schmid continues to argue that today’s technoscientific worldview
increasingly determines the way reality is perceived, privileging the framework of
the natural as opposed to the human sciences.

The second half of the collection begins with the section Philosophical Truth,
Hermeneutic Aesthetics, and History of Philosophy. Graeme Nicholson, in his lead
essay here, “On the Manifold Meaning of Truth in Aristotle,” makes the case that
when Aristotle treats true and false statements in his logical treatises, what is
demonstrated is that truth and falsity are the pre-supposed, non-discursive grounding
for statements themselves. Nicholson goes on to note that it is even more salient that
Aristotle’s ethical treatises show that intellectual virtues are constituted by truth
whereas the Metaphysics shows that truth in thinking is sustained by the truth of
being. As Nicholson argues, these diverse studies can be connected to one another by
way of the Greek term for truth, aletheia, as Heidegger has treated it. Jeff Malpas’
essay, “The Twofold Character of Truth: Heidegger, Davidson, Tugendhat,” contin-
ues Nicholson’s focus on the concept of truth as aletheia, or ‘unconcealment.” Malpas
differs from Nicholson’s analysis in that he places his emphasis on Tugendhat’s
influential criticism of Heidegger’s identification of truth with aletheia together with
Donald Davidson’s account. Malpas seeks to show why it remains the case that ale-
theia is to be understood as a mode of truth, arguing that this involves understanding
a certain transcendental-topological structure as pertaining to aletheia, thereby
understanding truth as standing in an essential relation to place or fopos constituting
the ground for genuine questioning or critique. In his essay, “What can Philosophy
of Science Learn from Hermeneutics—What Can Hermeneutics Learn From
Philosophy of Science?” Jan Faye challenges the traditional supposition that herme-
neutics and phenomenology were the dominant positions in the philosophy of the
humanities, whereby the validity of these constitutive acts of meaning depended on
the historical situation of the interpreter and of the object of interpretation. Although
agreeing with the hermeneutic-phenomenological tradition, Faye proposes a view of
interpretation and understanding resting on the idea that human cognition is a natural
phenomenon. Thus Faye argues that objective understanding exists in the humanities
in the sense whereby the validity of an interpretation, like an explanation in the
sciences, is independent of the interpreter’s historical situation. As the concluding
contribution to this section, Enrico Berti’s “The Classical Notion of Person and its
Criticism by Modern Philosophy” illustrates the definition of person given by
Boethius as “an individual substance of a rational nature,” and as derived from
Aristotle. Berti explores the criticisms of this notion formulated by both modern and
contemporary philosophers from David Hume to Derek Parfit and details the redis-
covery of the classical notion of person, or of its Aristotelian elements, by Saul
Kripke, David Wiggins, Paul Ricoeur, and Martha C. Nussbaum.

The concluding section, Hermeneutic Science and First Philosophy, Theology,
Hermetics and the Universe, begins with a contribution that recollects the purview
of the collection as a whole. In his essay, “Philosophie des sciences et philosophie
premiere”, Pierre Kerszberg argues that ever since the institution of Galilean
science, the mathematical science of nature has wanted to surmount the deceptive
appearances of everyday experience. Yet reference to familiar experience is
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insurmountable even for contemporary theory. Kerszberg, thus undertakes the proj-
ect of first philosophy in terms of the horizon of a mathesis universalis in order to
explore the possibilities of an epistemology that eliminates both the fantasy of abso-
lute control of what is as well as the skepticism that inevitably follows the frustra-
tion of the same fantasy. For Kerszberg, Kant’s transcendental phenomenology
opens a path to such, including the contributions of modern and contemporary sci-
ence to invent kinds of evidence that would engage anew the gestures of the body
translated into the spaces of thought. Adriaan T. Peperzak’s “A Re-Reading of
Heidegger’s “Phenomenology and Theology” in dialogue with Kockelmans own
engagement with theology raises the question of the status of both science and
theology, motivated by critical questions concerning his basic statements about the
presence and absence of certain relations between faith and philosophy. Perperzak
invokes traditional theological debates as well as a reflection on Franz Overbeck,
usually noted in connection with Nietzsche but who was important for many con-
temporary debates on theology.

In the penultimate article in this collection, “The Remainders of Faith: On Karl
Lowith’s Conception of Secularization,” Rodolphe Gasché’s essay explores
Lowith’s notion of secularization. Gasché argues that this notion presupposes a
conception of faith found only in the religions of the Book. For Gasché, Lowith’s
analyses of history, no matter whether eschatological or progressive, are adum-
brated against the background of the Greek experience of the physical cosmos as
this is characterized by cyclical time. The final contribution by Simon Glynn, “The
Hermeneutics of God, the Universe, and Everything,” offers a comprehensively
global perspective on hermeneutic interpretation as a means of clarifying and
resolving apparent incoherencies and contradictions within the scriptures as well as
legal, classical, and other texts. Explicating such wide-ranging application within
these diverse fields of human inquiry, Glynn concludes, along with Heidegger, that
hermeneutic interpretation is central to all epistemological understanding, as it is to
human existence.
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Science, Cognition,
Hermeneutics, and Lifeworld



A Paradox of Cognition

Nicholas Rescher

Abstract The paper deals with variations on the theme of the ironic circumstance
that the more we know the ampler our realization of the extent of our ignorance.
For, as Kant already observed, every answer to our questions provides new materials
for the development of further questions. The expansion of our knowledge thus
brings the lineaments of our ignorance even more clearly into sight.

Knowledge narrows the range of acceptable possibility. If I know nothing about the
matter, it is possible, as far as I am concerned, that a lion is on the mat—or that the
mat is unoccupied. But if I know that the cat is on the mat, then these possibilities
are eliminated.

However, while knowledge narrows the range of possibility, it expands the range
of appropriate questions. For all questions hinge on presuppositions, and the more
one knows, the more presuppositions are at one’s disposal. Thus once I know that
the cat is on the mat, then all sorts of new questions pop up on the agenda: Why is
the cat on the mat? What age is the cat on the mat? And so on. So the more one
knows, the larger the range of what one can meaningfully ask and wonder about.

The coming to be and passing away of questions is a phenomenon that can be
mooted on this basis. A question arises if it then can meaningfully be posed because
all its presuppositions are then taken to be true. And a question dissolves if one or
another of its previously accepted presuppositions is no longer deemed acceptable.
Any state of science will remove certain questions from the agenda and dismiss
them as inappropriate. Newtonian dynamics dismissed the Aristotelian question
“What cause is operative to keep a body in movement (with a uniform velocity in
a straight line) once the impressed force that set it into motion has ceased to oper-
ate?” Modern quantum theory does not allow us to ask the classical “What caused
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this atom on californium to disintegrate after exactly 32.53 days, rather than, say,
a day or two later?” Scientific questions should thus be regarded as arising in an
historical setting. They arise at some juncture and not at others; they can be born
and then die away.

A change of mind about the appropriate answer to some question will unravel the
entire body of questions that presupposed this earlier answer. For if we change our
mind regarding the correct answer to one member of a chain of questions, then the
whole of a subsequent course of questioning may well collapse. If we abandon
the luminiferous aether as a vehicle for electromagnetic radiation, then we lose at
one stroke the whole host of questions about its composition, structure, mode of
operation, origin, and so on. The course of erotetic change is no less dramatic than
that of cognitive change.

Epistemic change over time accordingly relates not only to what is “known” but
also to what can be asked. Newly secured information opens up new questions.
And when the epistemic status of a presupposition changes from acceptance to
abandonment or rejection, we witness the disappearance of various old ones through
dissolution. Questions regarding the modus operandi of phlogiston, the behavior of
caloric fluid, the structure of the luminiferous aether, and the character of faster-
than-light transmissions are all questions that have become lost to modern science
because they involve presuppositions that have been abandoned.

The second of those aforementioned modes of erotetic discovery is particularly
significant. The phenomenon of the ever-continuing “birth” of new questions was
first emphasized by Immanuel Kant, who in his classic Critique of Pure Reason
depicted the development of natural science in terms of a continually evolving cycle
of questions and answers, where, “every answer given on principles of experience
begets a fresh question, which likewise requires its answer and thereby clearly
shows the insufficiency of all scientific modes of explanation to satisfy reason.”!
This claim suggests the following Principle of Question Propagation—Kant’s
Principle, as we shall call it: “The answering of our factual (scientific) questions
always paves the way to further as yet unanswered questions.”

There is a fundamentally relational pathway to new knowledge. Suppose I know
that item No. 1 has the property F but not G, while No. 2 has G but not F. Over and
above these two individual facts, a whole host of relational issues now arises. Why
do the two differ in point of F-G? How did those come about? Must it be so? Is there
a connection here of such a sort that if No. 1 changes in this regard, No. 2 must do
so as well. And so on. Plural facts invariably pose relational issues and open the way
to further knowledge. Combining facts engenders new questions. When physicists
postulate a new phenomenon they naturally want to know its character and modus
operandi. When chemists synthesize a new substance they naturally want to know
how it interacts with the old ones.

This circumstance has ominous cognitive implications. New answers breed new
questions. And the more the merrier. The ironic fact is that the more one knows the
greater the arena of one’s recognizable ignorance becomes.

'Kant (1911), Sect. 57; 352.
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The process at work here is that new facts are generated (both substantively and
cognitively) by interrelating (conjoining, coordinating, combining) old ones. In this
way it will always be possible to extrude from n facts at the least n* additional ones.
But now if—under steady-state conditions regarding inquiry—the body of known
fact grows linearly while the body of fact involucrated therein grows (at least)
exponentially, then it is clear that the ratio of accessed to accessible fact will always
diminish. With the development of knowledge, the manifold of undeniable ignorance
grows ever larger. As we know more, the range of what we cannot but acknowledge as
unknown grows ever larger. For the ironic fact of it is that as our determinate
knowledge grows, the range of our determinable ignorance grows ever faster since
every determination opens a doorway to further detail.

To be sure, various cognitive resources can countervail against our ignorance.
One of these is generalization. For knowledge can be either generic or specific. It is
one thing “to know that all lions have manes” (Kx (Vy) (LyDMy)), and something
quite different “zo know of every lion that it has a mane” (Vy) Kx (LyDMy). Specific
knowledge of universal facts is generally inaccessible to finite knowers. But
generalization will often alternate the deficiencies of knowledge.

Then too, approximation can also help here. If asked about the present population
of Los Angeles I could not claim exact knowledge of the answer. But I would
unhesitatingly say that it is:

e A great many
* Roughly ten million
* More than five million and less than fifty

Many questions that we cannot answer—strictly speaking—exactly become
answerable once approximation is admitted.

This line of consideration indicates the cognitive value of detail and precision.
For what we usually understand by knowledge is precise knowledge and by answers
to questions we mean exact answers. The growth of knowledge is not betokened by
the range of questions that we can answer correctly, but by the range of questions
that we can answer with precise detail!

Clearly if we relax these conditions/requirements, the range of our “knowledge”
could be vastly expanded. The situation stands as per the following diagram which
illustrates the reciprocal complementarity on the volume and precision of our
knowledge (Fig. 1).

We frequently have recourse to this circumstance. All too commonly we settle
for imprecise answers to difficult questions. The extent of our ignorance is then
hidden away in a cloud of unknowing.

So, what can we say about the substance of our ignorance? A crucial
consideration here is the unmeetability of the challenge: “Give me an example of
a fact you do not know.” One is obviously stymied at this point. For one cannot
coherently claim in one and the same breath that something is a fact and that one
does not know it to be so. We can know that there are facts we do not know
individually or collectively. But we cannot identify specifically an individually
what they are.
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Volume

v

Precision

Fig. 1 Volume and precision of knowledge

The geography of our ignorance cannot be mapped with exactitude; its boundaries
cannot be pinpointed.

At this point the difference between knowledge and wisdom becomes critical.
For wisdom requires us to grasp that the cognitive life extends beyond the limits of
knowledge, and that we do not adequately honor the priceless value of our knowledge
if we fail to acknowledge that it also has its limits and limitations.
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The Articulation of a Scientific Domain
from the Viewpoint of Hermeneutic
Phenomenology: The Case of Vectorial
Metabolism

Dimitri Ginev

Abstract By making use of an approach stemming from hermeneutic phenomenology,
this paper explores the constitution of meaningful objects in the domain of vectorial
biochemistry. At stake are both theoretical objects related to anisotropic processes of
trans-membrane transport and objects of inquiry contextually ready to hand within a
configuration of scientific practices. The concept of the hermeneutic fore-structure
of scientific research is discussed. The domain’s formal, conceptual and experimen-
tal articulation gets fore-structured in the horizon of possibilities projected by
the interrelated practices. The appropriation of possibilities constitutes meaningful
objects. Some basic trends of the domain’s articulation are addressed through
analyzing three aspects of interpretative fore-structuring.

1 The Concept of Hermeneutic Fore-Structure
of Scientific Research

There is a mythical moment involved in science’s objectifying thematization. This
seemingly extravagant claim has been most successfully advocated not by Paul
Feyerabend or Kurt Hiibner. Its true champion is Joseph Kockelmans. In trying to
elucidate this qualification, let me start out with a disclaimer. Kockelmans’s position
has nothing to do with a kind of New Age mythologization of scientific theories
aiming at a new world-view. His program for a hermeneutic phenomenology of
science is the most irreconcilable antagonist to all distorted and confused holistic
Weltanschauungen. Kockelmans is a decisive opponent to the view that mythical
forms of understanding and mythical narratives might serve the function of counter-
parts of scientific reasoning. What he advocates is rather an elaborated version of

D. Ginev (<)
St. Kliment Ohridski University, Sofia, Bulgaria
e-mail: dimiginev@abv.bg

B. Babich and D. Ginev (eds.), The Multidimensionality of Hermeneutic Phenomenology, 7
Contributions to Phenomenology 70, DOI 10.1007/978-3-319-01707-5_2,
© Springer International Publishing Switzerland 2014



8 D. Ginev

the conception that the mythical mode of making the world meaningful is part and
parcel of the scientific attitude itself, insofar as this mode seems to be implied in the
formulation of basic theoretical assumptions (Kockelmans 1993, pp. 164—169).
The mythical moment in objectifying thematization is to be understood by hav-
ing recourse to Kockelmans’s interpretation of “man’s mythical mode of Being”—
an interpretation that unfolds Heidegger’s ideas developed in the seminal review of
the second volume of Cassirer’s The Philosophy of Symbolic Forms. In this mode of
Being (which is closest to the characteristics of the primordial being-in-world) the
mythical bringing into being a totality of meaning embraces primary horizons of
world’s understanding, initial forms of world’s discursive articulation, and kinds
of primordial attunement to the world.! Accordingly, what gets disclosed in the
mythical mode of Being is the world as a totality of meaning. On Kockelmans’s
conception, all basic theoretical assumptions in science presuppose tacitly such
a disclosure of the world. Otherwise, the objectifying projection of the world
would be impossible. This disclosure institutes the primary horizon of scientific
thematization. By implication, it plays the role of a fore-structure of the constitution
of scientific objects and the articulation of domains of scientific research. What
takes place in scientific research through the mythical disclosure of the world is a
unity of fore-having, fore-sight, and fore-conception of how a meaningful domain
is to be articulated in objects of inquiry. Once involved in the objectifying projection
(and the related theoretical assumptions), it becomes a unity that constantly
operates in the research process. I call this unity a hermeneutic fore-structuring of
scientific objectification.” Due to the changeability of fore-having, fore-sight, and
fore-conception in the constitution of meaningful objects, the hermeneutic fore-
structuring constantly contextualizes in an intrinsic manner the research process.

'Kockelmans strongly distinguishes his Heideggerian interpretation of the mythical understanding
from the established mythological paradigms in cultural anthropology and the phenomenology of
religion. The disclosure of the world’s totality of meaning within the mythical mode of Being does
not demand a narrative that relates the time of the historical events to the pre-historical time of
origins, or a narrative that is capable to found rites. In fact, Kockelmans’s conception is closer to
Bultmann’s program of demythologization which aims at revealing the primary mythical horizon
of religious imagery. It is the existential interpretation of the Holy Script that reveals this horizon.

2In analyzing the way in which Heidegger spells out the expression “to let be” with regard to sci-
entific discovery and the formulation of scientific laws, John Haugeland reaches the conclusion
that “it is little odd to say that the law of gravity was not true before Newton discovered it... And
there remains the question of what to say about Einstein’s discovery that there is (was and will be)
no force of gravity—just curved space-time. Does this mean that, through Newton, his laws
became true, but only for a while?”” (Haugeland 2007, 100) In my view, the way in which Haugeland
formulates and tries to address and settle such questions indicates a naturalist treatment of
Heidegger’s claim that there is (scientific) truth only so long and so far as Dasein is. Because of the
situated transcendence of Dasein-as-epistemic-subject (and the finitude of all ontic knowledge) the
theoretical formulations known as scientific laws are always already hermeneutically fore-
structured. It is this hermeneutic fore-structuring that Haugeland does not take into consideration
in his interpretation of Heidegger’s claim. An additional shortcoming of this interpretation is the
avoidance of the distinction between ontic/epistemic and ontological truth. On the alternative inter-
pretation I am going to subscribe in this essay, each scientific law is true within a characteristic
hermeneutic situation that reveals and conceals the objectified world in a specific manner.
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In the remainder I will be preoccupied with the ongoing hermeneutic fore-
structuring of the formal, conceptual, and experimental articulation of a scientific
domain. Following Kockelmans’s ideas, I will treat hermeneutic phenomenology
as a philosophical approach to the constitution of meaningful objects within settings
of interrelated practices. The hermeneutic philosophy of science applies this approach
to the dynamics of scientific practices in the process of articulating a domain
of research.

To begin with, the notions of understanding and interpretation get a special
construal in hermeneutic phenomenology. They are no longer treated as particular
cognitive procedures. Understanding and interpretation are rather attributed to the
ongoing becoming of the reality of what gets articulated. Accordingly, these notions
undergo an ontological reformulation. Understanding is the horizon whose projec-
tion discloses entities in their possible usability. More specifically, an entity within-
the-world is projected upon the totality of its possible involvements in contexts of
configured practices. Thus considered, entities have meaning within the projected
horizon of understanding of the contexts in which they are ready to hand for possi-
ble manipulations. It is the reality of the entities contextually ready to hand that is
in a state of ongoing interpretative articulation. The latter consists in a constant
appropriation and actualization of projected possibilities for manipulating the enti-
ties that are already understood in their contextual usability. This is the paradigm of
the constitutional analysis of meaning suggested by hermeneutic phenomenology.’
It admits that the interpretative articulation of what gets understood proceeds
through appropriation of possibilities whose actualizing constitutes meaning. In
scientific research the articulation concerns the domain’s structure and its particular
objects of inquiry.

The research process is at any given moment situated in a configuration of
practices of formulating hypotheses; introducing appropriate mathematical
idealizations; constructing systems of differential equations, phase diagrams,
mathematical plots, and other formal tools; developing experimental systems;
replicating experiments; measuring parameters of such systems and constituting
data-models of measurements; creating and calibrating instruments; accomplishing
computer simulations; elaborating on the empirical reading of theoretical concepts; etc.
The outcome of performing the concerted and configured practices is a step in the
domain’s articulation.

For the sake of illustration consider the following configuration of practices in
cytology. At stake in the research process are issues of the investigation of the
mitochondrial cytochrome systems (for instance, the cristae membrane of mam-
malian mitochondria). Such a system consists of a class of colored proteins that

3In its classical formulation this paradigm is to be found in Heidegger (1927/1962, 188-203). The
basic concepts here are the “fore-structure of understanding” and the “as-structure of interpreta-
tion.” The interplay between the fore-structure qua horizon of possibilities and the as-structure qua
ongoing articulation of meaningful units takes on the form of hermeneutic circle. The hermeneutic-
phenomenological analysis of a particular interrelatedness of practices (like the practices in a
domain of scientific research) requires an interpretation of the way in which the hermeneutic circle
operates in articulating the domain disclosed by that interrelatedness of practices.
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play crucial roles in oxidative processes and energy transfer during cell metabolism
and cellular respiration. A cytochrome system is an electron carrier. In serving
this function a mitochondrial cytochrome system is responsible for the coupling
between respiratory mechanism and proton transport.* The configuration of
scientific practices in the early 1960s was devoted to the identification of electron-
carrying and hydrogen-carrying components across the mitochondrial mem-
branes. This configuration includes practices of developing conceptual models
that relate the enzyme-mediated chemical group (or electron) transfer to the catal-
ysis of solute transport mediated by the mobility of specific molecules; elaborat-
ing on new mathematical plots about enzyme kinetics; creating controlled
experimental systems for observing the role the protons transfer plays by enzymes
like the ironsulphur-flavoprotein dehydrogenases; measurements of substrates
concentrations in the proton-translocating redox process; spectrophotometric
measurements; measurements of trans-cellular electric currents; cytomechanical
investigations of mitochondria membrane structure; observations of patterns for-
mation of fluctuations arising within a homogeneous cellular region; constructing
data-models for proton- and electron-conducting pathways; and many others.
Each of these practices was distinguished by a particular space of representing
what is under investigation.

In their interrelatedness the configured practices project a leeway of possibilities
for doing research by manipulating contextually various entities. Yet the same
practices appropriate and actualize the possibilities. Each configuration of practices
in the research process projects and partially appropriates its own leeway of possi-
bilities. In the practices’ performance certain possibilities remain necessarily not
actualized. They get either forgotten (pushed aside) or recast in a new context of
inquiry brought into being by another configuration of practices. Furthermore, the
appropriation of possibilities by performing practices generates new possibilities
that transcend the leeway projected by the current configuration. This leads to the
emergence of a new configuration of practices, and accordingly, to opening a new
leeway of possibilities. Thus, the research process is at any moment at once situated
in a configuration and transcended by possibilities that cannot be appropriated and
actualized by this configuration. Because of this “situated transcendence” the
research process is constantly moving in an open horizon of possibilities.

On this account, not only the research process but also the formal, conceptual,
and experimental articulation of a domain is in a state of situated transcendence.
This is why the domain’s articulation is “always already” projected upon possibili-
ties. A scientific domain’s “being as actual presence” is always a derivative from the
potentiality-for-being of this domain.

The way of performing each particular practice in a certain configuration entails
a kind of “reading something.” Thus, one is reading instruments, experimental

#With regard to the catalysis of solute transport of specific molecules across lipid membranes this
conclusion is drawn for the first time by Davson and Danielli (1943), pp. 72-79. This classical
work is also the pioneering study of the thermodynamic aspects of the vectorial processes of
cellular physiology, in particular processes running against the concentration gradient.
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systems, semantic models of theoretical concepts, differential equations, diagrams,
and so on. In other words, a “readable technology” (Heelan 1983, 1998) is indi-
spensably embedded in each particular scientific practice. The three dimensions
(structural, conceptual, and experimental) of the domain’s articulation which
takes place in a configuration of practices are functions of reading that appropriates
possibilities through its formal, theoretical, and empirical technologies. The con-
figuration in cytology from the early 1960s I am discussing managed to articulate
a formal apparatus for describing and calculating the effects of the electric
membrane potential difference and the pH difference across a certain cytochrome
complex on the electronic spin and redox states of the haem iron centers (Quagliariello
et al. 1976; Mitchell 1976). This was a step in the domain’s structural/formal
articulation. New idealizations and new kinds of conceptualizing the topological
arrangement of various cytochromes as represented by equations about the
dynamics of trans-membrane flows contributed to the domain’s conceptual articula-
tion. Experiments aimed at verifying predictions of working hypotheses regarding
the coupling between proton/electron transport and respiratory mechanism (for
instance, experiments with varying the electric membrane potential, the pH
membrane potential, and the total protonic membrane potential) provided new
data-models that articulated the domain empirically.

Let me return to the way in which hermeneutic phenomenology is applied in
this paper. On this philosophical approach, there is a nexus of understanding and
interpretation that gets revealed in terms of the triad of fore-having, fore-sight, and
fore-conception of “something that becomes meaningful as something.” The orien-
tation toward entity’s meaning as an outcome of configured practices is a fore-
having. The expectation of visualizing that meaning (within a scientific space of
representation) is a fore-sight. In the articulation of a scientific domain the most
important is the visualization of the meaning of the domain’s theoretical objects.
Accordingly, the visualizability refers to the possible spaces of the trans-empirical
entities’ visual representation by means of things that are immediately ready
to hand. The fore-sight accomplishes the primary specification of what has
been taken into one’s fore-having. Finally, the anticipation of possible further
contextualization of entity’s meaning is a fore-conception. Whenever something
is interpreted as something in a context of practices, the triad of fore-having,
fore-sight, and fore-conception characterizes interpretation of entities that are
ready-to-hand in the performance of practices (Heidegger 1927/1962, 191).° The
unity of these three moments does make sense in two ways which correspond to
two basic hermeneutic dimensions of scientific research. I will accordingly convey
the dimensions to the concepts of “hermeneutic fore-structure” and “characteristic
hermeneutic situation.” Both of them refer at once to the contextualization of
readable technologies, the contextual appropriation of possibilities for doing

SFore-having, fore-sight, and fore-conception are three relationships between fore-structure of
understanding and as-structure of interpretation. In other words, they are three characteristics of
the hermeneutic circle which operates in the articulation of a domain disclosed by an interrelatedness
of practices. See also Kockelmans (1986).
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research, and the constitution of contextually meaningful objects of inquiry. In this
paper I will be entirely preoccupied with the concept of hermeneutic fore-structure.

Against the background of the foregoing considerations the concept of the
hermeneutic fore-structure of scientific research comes to the fore as a result of
the efforts to specify the fore-having, fore-sight, and fore-conception with regard
to the appropriation of projected possibilities by making use of readable technolo-
gies. Those who are involved in the research process taking place in a given
domain understand the domain in the first place as possibilities (of structural,
conceptual, and experimental articulation) whose ongoing appropriation comes to
pass in scientific spaces of representation. Implementing readable technologies
creates at the same time such spaces in which objects of inquiry become
constituted. On another formulation, one appropriates possibilities for doing
research by employing readable technologies that bring into play series of defer-
ring and displacing one another spaces of representation within a configuration of
scientific practices. By making use of the expression “deferring spaces” I mean
that the outcome of a particular representation is always already in another space
of representation. Thus, for instance, the outcome of a given experiment gets
meaning in the space of constructing data-models of measurements; represented
as diagrams these models are already in a space of representation provided by a
theory’s mathematical formalism; the calculations based on theoretical models
developed through this formalism get meaning through devising a new kind of
measurements that become possible through the construction and calibration of
new instruments; the results of instrumentation get meaning in the space of repre-
senting the empirical contents of theoretical concepts; etc. Put differently, what
becomes deferred in any space of the chain of deferring and displacing one another
spaces of representation is the constituted meaning of the objects of inquiry. The
meaning is dispersed/deferred in the totality of readable technologies and spaces
of representation of the configuration of practices.

Hans-Jorg Rheinberger (1997, p. 108) observes that “scientific objects come into
existence by comparing, displacing, marginalizing, hybridizing, and grafting
different representations with, from, against, and upon each other.”® One articulates
the domain of research by actualizing possibilities of making readable what
circulates in the spaces of representation. In this regard, interpretation is appropria-
tion of possibilities by means of readable technologies, whereby the actualized
possibilities within spaces of representation articulate the domain of research. Now,
any particular space does not represent isolated objects but objects entangled in
structures that are informed by mathematical idealizations. Like the objects, the
(formal) structures are in statu nascendi during the research process. The domain’s
interpretative articulation consists in the constitution of objects of inquiry that
(formally) depend on the structures’ symmetry groups. A space of representation
visualizes contextual objects of inquiry embedded in changeable structures.

®Rheinberger commits this claim also to a “dialectic of fact and artifact” taking place in the consti-
tution of the scientific research’s “epistemic things”.
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To sum up, the hermeneutic fore-structure of scientific research refers to
having, seeing, and grasping in advance of what gets meaningfully constituted in
the domain’s structural, conceptual, and empirical articulation. (For reasons that
will be clarified later, I intentionally refrain from taking a position here with
regard to the debate on whether structures have an ontological priority over
objects, or vice versa.) Understanding (the domain of research as a horizon of
possibilities) and interpretation (that articulates meaningful objects-embedded-
in-structures through readable technologies in spaces of representation) are in
constant interplay during the domain’s potentially infinite articulation. It is
this interplay that I treat as an ongoing fore-structuring of a domain’s
(three-dimensional) articulation. In the remainder the fore-structuring of the
domain of vectorial metabolism (as it came into being through research practices
introduced in the first place for approaching protonmotive systems) will be scru-
tinized. No doubt, the configuration of practices in cytology being considered so
far has much to do with the formation of this domain.

The changes of the domains’ architectonic in biology leading to the emancipation
of new domains are usually attributed to the rise of new hypotheses. Doubtless,
Mitchell’s chemiosmotic hypothesis which will be discussed later provoked such a
change that eventually led to the formation of the domain of vectorial metabolism.
This is why some authors are speaking of a “chemiosmotic revolution” as the point of
departure for exploration of molecular parts and functional wholes (Harold 1991, 348;
Weber 1991, 581). Douglas Allchin (1997, 5) makes convincingly the case that in
the ox-phos controversy (between the believers in chemiosmotic hypothesis and the
believers in the existence of high-energy intermediates of oxidative phosphorylation)
one of the main point of disagreement was about the boundaries of the domain of
cellular bioenergetics. This disagreement contributed to the emancipation of the
domain of vectorial metabolism. In fact, however, the new domain was disclosed
within a broad configuration of scientific practices through which the classical
bag-of-enzymes biochemistry and membrane biochemistry were recast in terms of
transport. The practices of topological osmochemistry (not to mention the practices
devoted to revealing patterns of morphogenesis) were by no means a simple
continuation of the chemiosmotic hypothesis. Much more correct is the conclusion
that the formulation of hypotheses regarding the osmotic trans-membrane transport
(like Mitchell’s hypothesis and Lehninger’s 1960 hypothesis that there is in mito-
chondrial membrane a geometrical structure that controls the regime of components’
interactions) was a particular practice in the configuration being mentioned. I will try
to address the interpretative fore-structuring of scientific research in the genesis of
the domain of vectorial metabolism. In so doing, my concern will be the contextual
constitution of meaningful objects of inquiry through reading/representing spatially
oriented metabolic reactions. The standard story about this domain goes as follows.

In 1961 Peter Mitchell introduced in the domain of enzymology and bioenergetics
a theoretical scenario for the coupling of respiration and ATP synthesis. (More
specifically, this was a scenario of coupling between redox reactions and phosphor-
ylation or dehydration reactions.) It is designed to provide explanation of the energetic
resources for the phosphorylation step from ADT to ATP. On Mitchell’s account,
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the coupling of respiration and ATP synthesis is mediated by an electrochemical
gradient of protons across the mitochondrial membrane. The emphasis was placed
on the causal link between the flow of electrons through the respiratory chain
enzymes and the translocation of protons across the inner mitochondrial membrane.
This account was deliberately forged as an alternative to the chemical mechanism of the
oxidative phosphorylation which appeals not to anisotropic flaws but to enzyme-bound
chemical compounds (Griffiths 1965). The chemical approach was advocated at that
time by such authorities in biochemistry like Fritz Lipmann and Bill (E.C.) Slater.”
Allchin (1996, 32) nicely summarized the wrong assumption of those biochemists
who laid stress on the possibility to identify stable high-energy compounds in the
phosphorylation of ATP: “Chemists wanted to isolate and identify a set of high-energy
intermediate molecules, but found the task unduly difficult. They began to suspect
that the compounds might be tightly bound to membrane proteins. That, at least,
could account for their persistent failures.”

In trying to find a way beyond the wrong assumption and the persistent failures,
Mitchell admitted that the membrane plays a “topological” role in oxidative phos-
phorylation. Accordingly, the removal of a molecule of water in the synthesis ATP
from ADP follows two opposite direction: The hydrogen ion (proton) and the
hydroxyl ion are removed to the opposite side of the membrane. The osmotic poten-
tial provides the energy for ATP synthesis. The respiratory chain in its turn drives
the flow of ions in the opposite direction. The reactions of this chain act also vectori-
ally. On this account, the enzyme ATPase that phosphorylates ADP to ATP is
responsible for the return of the protons, thereby enabling the energy currency of the
cell. In the perspective of the standard story, it was Mitchell’s chemiosmotic theory
alone that initiated the research work in the domain of “vectorial metabolism.”
The orientation of further research work was indicated by Mitchell’s interpretation
of oxidative phosphorylation—the mechanisms of coupling membrane-transport
systems and metabolic systems. Due to this orientation the domain of vectorial
metabolism became situated between biochemistry and physiology. The initial
structure of chemiosmotic hypothesis (and later theory) combined the physiology of
the mitochondrial membrane with the chemistry of moving ions across the membrane.
Let me now move on to a more detailed historical synopsis.

"There is a long history of sociological, historical, and philosophical reconstructions (case studies)
of Mitchell’s chemiosmotic hypothesis and the subsequent ox-phos controversy. At the beginning
of this history is Gilbert and Mulkay’s (1984) study designed in terms of a sociological discursive
analysis. The significant value of this study is due to the way in which the authors make use of
interviews with 34 participants in the ox-phos controversy. The historical reconstruction of Allchin
(1997) presents not only the genesis of Mitchell’s hypothesis, but also a quite vivid picture of the
development of the chemical theory. Weber’s (2002a, b) nice philosophical reconstructions of
Mitchell’s research program and its experimental verifications (a reconstruction that takes into
consideration also the problematic of incommensurability) try to evaluate the positions in the ox-
phos controversy in terms of normative epistemology, whereas Prebble (2001) investigates in a
highly original manner the role of the “personal knowledge and tacit knowing” (in the sense of
Michael Polanyi’s conception) in the formation of Mitchell’s philosophical and scientific views.
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2 The Domain of Vectorial Metabolism

The ideas of vectorial biochemical processes that subsequently lead to models of
pathways of morphogenesis are to be traced back to the pioneering studies of Elmer
Lund from the mid 1920s. He devised experimental practices for investigating
trans-membrane vectorial reactions. Lund managed to discover patterns of directive
force (attributed to cell functions) in the formation of new structures. At that time,
however, there was not in biochemistry a stable configuration of practices devoted
to the investigation of the topological arrangements of coupled metabolic reactions
that can generate morphogenetic processes. The plausibility of such a configuration
was rather adumbrated by some negative research results. Thus, in 1930 Vladimir
Engelhardt described for the first time the mechanism of oxidative phosphorylation
as a link between the oxidation-reduction reactions and the synthesis of ATP. Within
the existing interrelatedness of scientific practices the link had had to be discovered
as chemical intermediates. Albeit several proposals for chemical mechanism of sub-
strate phosphorylation were formulated, the long search (running from the model
for substrate-level phosphorylation of succinyl coenzyme A in the early 1950s to the
late 1960s when more than dozen mechanisms of chemical transfer were under
scrutiny) for “scalar” chemical intermediates that are capable to transfer energy
from molecule to molecule failed to find them. Biochemistry still had to wait for a
configuration of research practices through which the spatial organization of the
metabolic processes could have been objectified as a reality of specific entities
whose interpretation would have gone hand in hand with the appropriation of new
possibilities for doing research.

The rise of this configuration proceeded step by step. Due to Linus Pauling’s
work in the early 1950s a trend of research took shape that paid much attention to
the enzymes catalyzing group transfer by lowering the free energy of the transition
state. By the same time Fritz Lipmann advanced the view that the group-potential
gradient gets transmitted between coupled reactions. Lipmann’s attention was con-
centrated on phosphate derivatives arising in the process of group activation through
phosphoryl transfer from ATP. The original idea of the anisotropic nature of metab-
olism in biochemistry stemmed from the work of Henrik Lundegardh (1945) who
suggested that cytochrome pigments might provide an electron-conducting pathway
across plant cell membranes so that oxygen could be reduced on the one side while
hydrogenated substrates were oxidized on the other side.® Lundegérdh generalized
cytochrome-catalyzed electron translocation by introducing the concept of enzyme-
catalyzed group translocation. A particular result of his work (that made him a

8 Mitchell indicates that Malcolm Dixon in his 1941 lecture course at Cambridge had presented for
the first time the notion of group transfer as a spatial migration of a donor group to an acceptor
group. For Mitchell, however, Dixon had been not committed to the view of a vectorial mechanism
of group translocation. Nevertheless, the very vectorial representation of diagrams of enzymes had
been of great importance for Mitchell’s orientation toward vectorial chemistry. (See Prebble and
Weber 2003, 35)
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forerunner to Mitchell) was the observation that the uptake of ions was driven by the
vectorial flow of hydrogen ions across the plasmalemma (Larkum 2003).

In addressing the question as to which are the prime movers in metabolically-
coupled translocation reactions, the search for patterns of spatially extended
chemiosmotic proton circulation acquired currency. An important event on the way
to the inception of research work in vectorial metabolism was the introduction of
spectrophotometric measurements that suggested the existence of anisotropic pro-
tonmotive forces. Another experimental practice invented by Albert Claude (1946)
showed the osmotic stabilization of mitochondria by the organic compound sucrose.
This finding was later re-contextualized in the articulation of vectorial biochemistry.
Though not directly related to the research of ions translocation across membranes,
Waddington’s formal models about how gene regulatory products could generate
developmental phenomena are also to be mentioned in this historical context.
Waddington’s ideas got new actuality in the domain of vectorial metabolism and
morphogenesis in the late 1980s when it was realized that the relationship of genes
to cell form is not like that of genes to proteins.

By the end of the 1950s a configuration of practices pertinent to the topological
arrangements of intracellular metabolic and physiological processes came into
being. Within this configuration it was realized that the distinction between vecto-
rial chemistry and vectorial physiology is a matter of degree. There is no difference
in principle between reading (through experiments and instruments) the topology
of enzyme catalyzed reactions and the topology of physiological processes. A par-
adigmatic example became a muscle contraction whose directionality in cellular
space expresses a joint chemical-physiological spatiality. The configuration
brought into play contexts of theoretical and instrumental/experimental reading in
which new research objects got constituted. Their total interconnectedness made
plausible the existence of a research domain sui generis that might call into ques-
tion traditional borderlines between biochemistry and physiology. This was a
domain in which the search for proton circuits promised the discovery of patterns
of vectorial intracellular processes. The configuration involved practices of
experimentation with inserting enzymes into a membrane in such a manner that the
reaction pathway crosses the barrier, measurements that have to establish the
translocation of a chemical group across the membrane, construction of theoretical
models of group transfer reactions that proceed along spatial trajectories within the
protein molecules, observation of how enzymes become integrated in larger
structural complexes that determine the directionality of chemical processes, and
devising data-models of energy transduction.

A joint research work of Peter Mitchell and Jennifer Moyle in the late 1950
proved that enzyme systems are the conductors of membrane transport and that
metabolic energy is converted to osmotic work by the formation of covalent links.
More specifically, they (Mitchell and Moyle 1958) were able to demonstrate a
transfer of phosphate group vectorially through an enzyme. The idea of metabolic
directionality was introduced with respect to the different directions the two sub-
strates are approaching the active site of an enzyme from in order for the transfer to
take place. This initial idea of a vectorial metabolism placed emphasis on the
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membranes of mitochondria which supposedly act as chemiosmotic links between
the media that they separate. In investigating the group translocation as a form of
trans-membrane transport, Mitchell and Moyle managed to integrate the metabolic
inter-conversions and fluxes across the various cellular membranes into a single
mechanism. This was a decisive step in disclosing the domain of vectorial metabo-
lism as an autonomous domain of scientific research whose focus is the mechanisms
of coordination of transport with metabolism. Parallel to Mitchell and Moyle’s
research work Robertson carried out investigations of gastric acid secretion which
were also guided by anisotropic spatial model of reactions. He assumed that the
act of secretion depends on the separation of positive and negative charge in the
electron transport system.

At this point I have to mention again the role of the chemiosmotic hypothesis in
instituting the new domain. In its original form (Mitchell 1961) this hypothesis
stated that the coupling between oxidoreduction and phosphorylation systems could
be due to the channeling of translocation of protons which could play the part of the
donor/acceptor intermediate between the oxidase and ATPase systems.” This
hypothesis required a complex experimental verification that included investigations
of mitochondria membrane impermeability to protons, the “proton-pump” created
by the respiratory chain, the rate of proton translocation during oxidoreduction, the
magnitude of the total protonmotive force across the membrane, and the identifica-
tion of proton-coupled porter systems in the membrane that regulate the internal pH,
thereby maintaining osmotic stability. In fact however, Mitchell’s (1962) ambition
was not restricted to this verification, but to developing a unifying framework for
addressing the processes that underlie metabolism, transport and morphogenesis.
With the rise of chemiosmotic hypothesis the “vectorial mystery” of the cellular
space became the new domain’s kernel problematic. By the late 1950s it was a
matter of belief in this mystery; a belief that abstractly denied that there are uniden-
tified molecules with a high-energy bond (as this was postulated in Slater’s 1953
“chemical hypothesis™). The further theoretical conceptualization and experimental
verification of the chemiosmotic hypothesis transformed the abstract belief into
assumptions integrated in new research everydayness. It was the everydayness of
performing research practices devoted to deciphering that structural integrity of
membrane barrier which separate in a special way inside and outside compartments,

“Initially, it was a hypothesis that mitochondria ejected protons and that proton gradient drives
ATP synthesis. It had been introduced as an explanatory mechanism of the coupling of electron
transport to phosphorylation. What was challenged by this hypothesis was the view that transport
and metabolism were essentially separate processes. As an experimentally verified theory the
chemiosmotic one concerns the process of energy conservation in mitochondrial and bacterial
respiration and in photosynthesis. Its main cellular object of inquiry is the inner membrane where
is the site of the enzyme ATPase for ATP synthesis. It is important to be indicated that chemiosmotic
theory was regarded by Mitchell as a special case of nowadays is called “vectorial metabolism.”
Yet Prebble (2001), 447 is right when stressing that “the notion of vectorial metabolism is given
its most fulsome treatment almost concurrently with promulgation of the chemiosmotic theory.”
The linkage between the coupled reactions catalyzed by two osmoenzymes depends on the electro-
chemical potential gradient generated by one reaction and consumed by the other.
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thereby creating orientation of enzyme catalyzed reactions. At the same time, the
alternative research everydayness in which biochemists were looking for high-
energy intermediates of oxidative phosphorylation became significantly enriched
with new practices of constructing theoretical models, experimentation and invent-
ing novel techniques of measurement. Nonetheless, this kind of normal science did
not obtain positive results. Allchin (1997, 17) goes on to summarize the fate of this
failed research work in two ways: “(a) researcher could not generalize their findings
from one set of experiments to a wider domain or scope of phenomena, or (b) results
interpreted as fitting within one domain or causal network were late found to fitin a
different domain. In the former, prospective facts were discarded; in the latter, the
facts were displaced.”

Mitchell changed radically the research work (for several authors this was a revo-
lutionary paradigm shift in biochemistry)'® by assuming that the oxidation-reduction
reactions were so arranged in the membrane that they were coupled to transfer of
protons outwards across the membrane. Thus, the mechanism of electrochemical
gradient got introduced according to which the oxidation-reduction reactions are
mediated by a proton gradient and its accompanying membrane potential. By impli-
cation, the intermediate between the oxidation in the respiratory chain and the
ATPase would have had no longer to be conceived of as a specific chemical sub-
stance. Though the chemiosmotic hypothesis was conceptually coherent and com-
plete (especially after Mitchell 1967 enriched it with the concept of “solute porters”
which facilitate the solute between the two aqueous areas), several historical case
studies demonstrate that one is not able to single out a particular historical moment
at which the ox-phos controversy could be counted as resolved in favor of the
chemiosmotic theory. As Marcel Weber (2002a) shows, it was the change of the
situation (including the emergence of new research practices) by 1975 which
brought decisive arguments for the acceptance of Mitchell’s hypothesis. He analy-
ses the reasons why several experiments in the 1960s and the early 1970s (including
the earlier experimental search for reconstituting oxidative phosphorylation in
Racker’s laboratory) failed to resolve the controversy (or failed to play the role of a
crucial experiment), and reaches the conclusion that while the role of the membrane
was highly ambiguous around 1970 and impeded an independent test that can
resolve the controversy, the final reconstitution experiments (creating cellular
artifacts from isolated components) in conjunction with new knowledge about the
membrane functions provided sufficient base for ruling out the chemical hypothesis
and accepting the chemiosmotic o