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To the memory of Geof Joseph and Tamara Horowitz

Of all the comrades that I've had, there’s none that’s left to boast

And I'm left alone in my misery like some poor rambling ghost.

And as I travel from town to town, they call me the wandering sign:
“There goes Tom Moore, that bummer shore, from the days of *forty-nine.”

American folk song, apparently adapted from
a music hall original by Charles Rhodes
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PREFACE AND ACKNOWLEDGMENTS

Any work this prolonged demands both an apology and a map for navigating its
expanses efficiently. As to the former, although my fondness for digressive curios
contributes its share of extraneous pages here, the largest blame for the book’s verbal
exuberance can be laid at the door of the prevailing state of philosophy, which has long
depended, without seeming adequately aware of the reliance, upon a collection of
innocuous-looking evaluative notions: concept, property, theory, possibility. Within their
proper compass, these words serve us as useful assistants, toiling busily within the
humble rounds of everyday application. However, they are also surprisingly complic-
ated in their ministrations, for their descriptive successes typically depend upon a
complicated patchwork of diverse strategies that easily pass unrecognized by their
employers. That surface simplicity often trades upon hidden complexity is not an
unfamiliar phenomenon: the effective operations of a hand tool such as a screwdriver
demand the confluence of quite subtle supportive factors to work properly. Despite this
de facto complexity, we are naturally, but falsely, inclined to look upon “concepts™ as
rather simple in their inherent constitution. This innocent faith then tempts us to
presume that the shifting soils arrayed under the heading of “concept” provide firm and
fixed ground upon which great projects can be confidently founded. Trusting to this ill-
situated confidence, we frame blueprints of our intellectual capacities that, although
flattering to our vanity, prove misguided in their execution and, on occasion, trick us
into truly unfortunate decisions when our real life buttresses and piers begin to shift
inevitably within the sands in which they have been posted. In my opening chapters,
I attempt to supply some sense of the harm wrought, for “concept” and “theory”-
induced misapprehensions adversely affect many walks of life, even those far removed
from the realms of the overtly “philosophical.”

Ideally, the counsel of academic philosophy should temper these missteps somewhat
but, in fact, my profession has more often served as an avid cheerleader to excess. The
essential background to this odd situation is this: near the start of the twentieth century a
host of quite substantive concerns, including some troubling practicalities arising within
the mathematical and physical practices of the day, became quite critical. A number of
important thinkers suggested that a certain blend of themes, drawn from both ordinary
life and longstanding philosophical tradition, might provide exactly the tonic required to
cure these woes. Although many of the tenets they emphasized continue to quietly
dominate current thinking in philosophy, no scientific worker approaching their original
array of practical concerns would recommend the same remedies today, anymore than
we still entrust our health to Carter’s Little Liver Pills or Harness’ Electropathic Belts
(undoubtedly, many of the nostrums we presently cherish will appear equally ridiculous
a hundred years hence). For reasons I will outline next, much of this old conceptual



xiv  Preface and Acknowledgments

consensus congealed into tacit dogma and has lumbered on more or less intact ever
since. These persisting doctrines, in their sundry varieties, will be labeled the classical
view of concepts in the book.

Given that this respected “cure” no longer answers to any real life malady, why do we
still consume great gobs of the stuff avidly? Some of this appetite undoubtedly derives
simply from the inertia that keeps old doctrines aloft even after they have become
detached from the bow from which they were originally sprung. The fragmentation of
intellectual tasks typical of our modern era often supplies the partial vacuum that abets
these low friction flights. When the classical view was first distilled, the great thinkers
who blended the concoction together were astonishingly knowledgeable about the
physics, philosophy, psychology and mathematics of their day. But the pressures of
increasing specialization since have led philosophy as an academic subject to become
largely detached from the pragmatic urgencies that brought the classical portrait of
concept and theory into prominence and, accordingly, there are fewer folks around able to
survey its wide variety of interlocking topics suitably. For we philosophers, this dis-
ciplinary myopia has proved particularly unfortunate, because it insures that we rarely
profit from the rich veins of efficacious wisdom that have been slowly uncovered over
the past century with respect to the scientific specifics that were originally tangled up in
those founding musings.

In fact, if presented entirely in abstraction from concrete application, the turn of the
century consensus with respect to attributes and the nature of science appears entirely
reasonable and innocuous. Its subtle problems emerge only when its fundamental tenets
are once again set in engagement with some form of demanding problematic. In many
respects, it demonstrates a kind of perversity on Nature’s part that she has decided that, in
the final analysis, she will not submit to our a priori classical expectations. But if we ask
little of Nature, she is unlikely to criticize our misapprehensions much.

A important side effect of classical thinking is that it inherently elevates philosophy’s
dominion to airy levels beyond the slings and arrows of inconvenient fact and meth-
odological complication. This conception of what “philosophy should be about™ is no
doubt soothing, even if not very realistically founded, and likely explains why many
contemporary philosophers cling devotedly to classical assumption (even if they fail to
recognize that they do so). Having grown accustomed to our unmerited disciplinary
autonomy, our conceptions of “concept” and “theory” are likely to become congruently
vague and pliant in a manner that prevents their sprockets from engaging firmly, as
formerly they did, with the machinery of practical concern. This progressive disen-
gagement deftly isolates the kingdom of philosophy from external criticism, but it is no
surprise that such well-protected arrangements are apt to leave the unbiased observer
with the impression of a great contraption grinding away in aerial irrelevance (“irrel-
evance” may be too mild a criticism, for such a levitated display is likely to harm passing
motorists if they bump into one another while gawking at the damned thing). In truth,
what might be properly considered as “philosophical thinking” constitutes a vital aspect
of everyday life, but we must continually ensure that it retains a linkage to genuine
instrumentalities through ascertainable belts, gears and rods. Unfortunately, I believe
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that the drift towards scholastic aloofness has increased in recent years and many of my
contemporaries now pursue projects that strike me as functionally pointless, often
under the self-styled banner of analytic metaphysics. To me, much of this bountiful
activity merely represents the foliage that naturally blooms when the grounds of clas-
sical presumption are no longer tended by a gardener who keeps their practical rami-
fications firmly in view.

Many critics have likewise sensed something deeply amiss in the basic classical pic-
ture and have offered various diagnoses of its underlying problems (amongst these
authorities W. V. Quine will prove most salient here, in a manner to be outlined in
Chapter 5). Unfortunately, many of these anti-classical accounts suffer from the same
eagerness for excessive generality as betrays the analytic metaphysician and their pro-
posals usually run to implausible contraries as a result. There are a number of important
ways in which the original classical story manages to capture important aspects of
everyday practical decision correctly, but this worthy germ is often discarded along with
its accompanying chaff.

To maintain a firmer grip on the tiller of practicality, as well as benefitting from the
capable insights subsequently won by an army of advancing intellects, we could do
worse than simply revisiting the scientific dilemmas of the founding era and observing
how its concrete concerns are addressed today. Classical mechanics, after all, has never
really gone away: its myriad methods still embody our best strategies for discussing the
behaviors of macroscopic materials profitably (responsibility for their maintenance has
now shifted to the supervision of departments of engineering and applied mathematics,
rather than physics, however). No comparable study could provide, I think, a richer
illustration of the lesson that philosophical dilemmas are best approached with com-
monsensical caution and an eye for subtle detail, rather than by hastily raising the flag of
grandiose hypothesis. In fact, many of the theses advanced here were suggested to me in
the course of working on a project entitled “Classical Mechanics: One Hundred Years
After” sponsored by the National Science Foundation (would that I had been able to
complete this reexamination in the full detail it deserves). In this regard, I have found the
writings of the celebrated electrical engineer Oliver Heaviside to be particularly
inspirational.

But to pursue such a course exclusively would quickly engulf the book in arcana
beyond the ken or patience of my intended audience and so I have confined my dis-
cussion of affiliated issues largely to the later parts of Chapter 4, as well as a few
supplements scattered as insular sections here and there and marked with an asterisk.
However, if I am right in my diagnostic surmise, processes of linguistic development
similar to those common in applied mathematics can be expected to arise within entirely
domestic settings as well. Accordingly, I have attempted to prosecute my argument
mainly through the consideration of homespun notions such as “rainbow,” “weighs five
pounds” and “filbert.” To be sure, I often sketch some variant of the scientific cir-
cumstances that inspired my analysis alongside, for it is usually within a context of
technical urgency that the strategic wisdom of the gambit under discussion becomes most
evident (my humbler, “everyday dress” illustrations of allied processes may seem
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merely ephemeral or whimsical, if examined in isolation). Indeed, I very much hope,
if nothing further is achieved, that my readers will gain a warmer appreciation of
the clever and unexpected thinking that a good engineer regularly brings to problems
that, upon cursory inspection, may seem routine or unimportant. Nonetheless, my little
passages of popular science can be easily skimmed or skipped without losing the
essential thread of our discussion and if some disquisition upon millwork seems
excessive, it is probably time to advance to the next section heading. Some supple-
mentary remarks have been set in finer print simply because accuracy requires that
certain technical issues be canvassed in greater detail; the uninterested reader may
certainly ignore these (as such, they comprise the stuff of which footnotes are generally
made, but I have reserved the latter largely for the citation of sources).

Even profiting from a liberty to glide past technicalities, a mighty thicket of pages
remains to be negotiated in this book. The basic structuring of my argument is as
follows. In Chapter 1 I delineate the book’s main themes as best I briefly can, especially
in section (iv). Chapter 2 surveys the manner in which worries about concepts typically
insinuate themselves into everyday practical concerns, in spite of our earnest efforts to
“avoid philosophy.” Chapter 3 outlines the classical picture of concepts in greater detail,
whereas Chapter 5 sketches the manner in which its tenets have been opposed by a
loosely defined school of pre-pragmatist thought (my own suggestions represent a blend
between these two positions). Chapter 4 is the most overtly science-focused in its
emphases, outlining the odd legacy of “theoretical content” that greatly hinders clear
thinking about concepts, as well as developing the positive portrait of facades that
remain central throughout the rest of the book. This chapter’s discussion, unfortunately,
involves somewhat nitty gritty considerations that will not prove to everyone’s taste and
so the entire topic of facades is reopened from a fresh point of view in Chapters 6 and 7,
which are less technical and can be regarded as the most central to our entire discussion.
Finally, the remaining chapters take up the crucial topic of how we should rationally
deal with a language prone to behave in the unruly ways that facade-like behavior
represents. It is here that we will finally appreciate the good works that everyday appeals
to “concepts” et al. perform on our behalf, as well as understanding the mechanisms
whereby they occasionally lead us astray.

Given the abundance of typeface before them, those readers most avidly interested in
contemporary philosophy of language may find it profitable, after perusing the over-
view of Chapter 1, to jump directly to Chapters 6 and 7, where certain unexpected
patterns of linguistic development are outlined in some detail (the appendix to Chapter 3
should supply an adequate sense of what I intend under the heading of classical theory).
These studies directly illustrate the behaviors with which the book is centrally con-
cerned and may provide more robust motivation for revisiting the venerable themes
surveyed in the prior chapters. In truth, I regard the earlier discussion as crucial to my
overall argument, for these pages highlight various developmental stages within the
philosophical careers of “concept” and “theory” that are commonly forgotten or left
neglected within contemporary discussions. This inattention often leaves the omnibus
of contemporary philosophy of language rumbling vigorously onward, although it
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seems to have forgotten to take along its fare-paying passengers. In addition, a large
body of accumulated folklore about science presently impedes progress in philosophy:
beguiling caricatures of “what science is about” that are wrong in their fundamentals
and readily tempt credulous souls into unfortunate alleyways as a result. Chapters 3 to 5
attempt to survey these entangled details from an essentially historical point of view
and many lay readers may find these materials the most engaging in the book, for they
show that, at base, analytic philosophy does not represent a disengaged topic of no
practical import but is originally founded in robust issues of substantial concern (even if
that legacy is often forgotten today).

Nonetheless, my picaresque recounting of “concept” and “theory” s misadventures
is rather lengthy. Since many contemporary philosophers of language do not view their
preferred topics as grimly as I do—as ill-motivated and inextricably encrusted with
layers of “scientific folklore”—, they may reasonably elect to skip beyond my initial
discursive chapters, agreeing to return only if they find robust reason to do so within my
later cache of examples. Such leapfrogging readers may well wonder, however, as they
confront these localized illustrations, “Gee, couldn’t this case be handled by X’s theory
as well?”, where reference is made to some proposal that falls more squarely within the
ambit of classical tradition. No doubt, a fair answer will usually be, “Yes, it can.”
Nonetheless, I have not engaged in a good deal of the usual comparative tit-for-tat here.
My unhappiness with the classical point of view lies in the fact that it paints an
implausible portrait of human intellectual capacity and practicality, not that its some-
what hazy descriptive vocabulary can’t be adapted to any situation that comes down the
pike. After all, any substantive and well-established creed finds ample ways to provide its
practitioners with a conviction of coherence and I do not believe that the houses of
“analytical metaphysics” and the like can be easily toppled by discovering intrinsic flaws
in their construction, just as few apostates can be expected to abandon the Church of

Latter Day Saints simply because of inconsistencies within The Book of Mormon
(however strange its contents may seem to the rest of us). Accordingly, I find it more
important to return to the wells of original motivation than laboring mightily to prove
alternative accounts unacceptable. And it is exactly this basic doctrinal reappraisal that
my opening chapters attempt to provide.

To be sure, many contemporary philosophers regard it as virtually axiomatic that the
nature of philosophy requires that doubts assume the forms of the internal contra-
vention that I largely abjure (“Philosophy deals exclusively with the realm of conceptual
possibility,” they contend, “and if a view is wrong, it can be refuted entirely by armchair
reflection™). But such expectations are founded squarely in the views of “concept,”
“theory” and “possibility” under critical review here. Indeed, philosophy’s favored
methodology of interior confutation would scarcely be accepted as credible within any
other branch of learning and its requirements have seemed plausible within our ranks
only because unexamined assumptions with respect to “conceptual grasp” have made
them so; more exactly, the inherited traditions of classical thinking establish an a priori
portrait of philosophy’s prerogatives that stems directly from the manners in which we
commonly misunderstand the evaluative utilities of everyday talk of concepts and the
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like. Or, at least, that is the theme this book proposes to argue, if considered in its wider
entirety.

But I recognize that much of my prospective audience will not initially share my
misgivings with respect to the stalwart trustworthiness of our intuitions with respect
to “concept” and allied topics. I appreciate that such readers may not sympathize with
my decision to emphasize motivational fundamentals over current debates and may
therefore lose patience with the rather elaborate sifting of themes that transpires
within my opening chapters. For this readership, perhaps a good jolt of unusual
examples provides a better incentive for reopening old issues, whose hidden diffi-
culties, after all, prove rather delicate in their details. For myself, I am very much of
the opinion—shared by the most admirable portions of the older Anglo-American
tradition in philosophy—that we should rarely trust the sweeping Thesis taken in its
own terms and should always endeavor to tag its putative contents to real life
motivation and application. This venerable brand of skeptical inquiry anticipates that,
when firm connections with the concrete are eventually forged, the doctrine that once
seemed obvious and transparent on unexampled reflection will often prove to be
tacitly laden with a large schedule of small, but nonetheless vital, misapprehensions
with respect to human capacity (the devil and the Good Lord both reside within the
details). But philosophical caution of this stripe seems to have lately faded from the
academic landscape and I have found that recent audiences are sometimes perplexed
by the roving and apparently unconstrained forms of examination practiced here. In
this preface I have tried to explain why I believe our rambles are obligated by the vast
territory in which our chosen topics naturally distribute themselves. We can properly
trim our travel docket only when we are pretty certain that everything we seek lies
within proscribed bounds. Accordingly, the specific examples and proposals provided
in Chapters 6 and 7 are not independent of the rest of the book, nor are they even
constitutive of its main themes. However, the focused oddities they embody may
motivate a wider search in which we become more willing to turn over some of the
neglected and apparently unprepossessing rocks that lie scattered here and there upon
the sprawling moors of “concept” and “theory.”

Accordingly, I hope the book as a whole persuades its readers that the circumspect
approach it outlines better accords with a plausible appraisal of human intellectual
capacity than does current orthodoxy (I will be flattered if the work is regarded as a
worthy continuation of the school of tempered common sense pioneered by Thomas
Reid and J. L. Austin). In any event, its lamentable massiveness represents the only way I
have discovered to advance its brief persuasively, at which point I can only echo my
muse Heaviside, who wrote of his efforts to introduce some quite peculiar methods for
solving differential equations:

The above may help others on the way. But perhaps, like the fishes who were preached to by
the saint: “Much edified were they, but preferred the old way.”

! Oliver Heaviside, Electromagnetic Theory, iii (New York: Chelsea Publishing, 1971), 291.
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Reading plan: optional material is marked with an asterisk.

According to his biographer Paul Nahin, Heaviside’s reference is to Antony of Padua
who once proclaimed in a celebrated sermon:

Hear the word of God, oh ve fish of the sea and the river, for the infidel heretics despise it.

Presumably Heaviside was amused by Antony’s assumption that his substitute audience
was likely to find much of value in his fulminations.

However that may prove, I can honestly promise the apprehensive reader that this
book is filled more with curious example than grand architectonic and that it has
accumulated its bulk in the fashion of The Pickwick Papers rather than The Brothers
Karamazov. In any case, although I would ideally prefer that my argument be followed
straight through, I have supplied a chart that marks out several shorter programs of
study. I trust I will be pardoned for the occasional redundancies that make these
alternative routes feasible.

Many of the suggestions I advance were originally prompted by methodological
remarks offered by applied mathematicians and other scientific investigators: in reading
these, I have often thought, “Gee, that’s a very sensible policy which would have never
occurred to me a priori; I wonder if such strategies might be applicable elsewhere.” In this

2 Paul Nahin, Oliver Heaviside (Baltimore: Johns Hopkins Press, 2002), 239.
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regard, I am particularly indebted to the writings of Oliver Heaviside, Jacques Hadamard
and Franz Reuleaux, for reasons that will become evident later. On the philosophical side,
Bertrand Russell and W. V. Quine have long served as the pylons between which I have
endeavored to steer and my specific focus upon predicates and concepts grew out of my
thesis work under Hilary Putnam as well as his writings of the time. Several reviewers
have characterized the opinions offered here as “Wittgensteinian” and perhaps they are.
When I was young, I read a good deal of his writings under the able tutelage of Charles
Marks and I find it quite striking that we often wander onto similar topics in our philo-
sophical peregrinations. Nonetheless, there seem to be many persistent themes in
Wittgenstein—some mystic belief that language game archetypes will show themselves
to philosophers in the manner of Goethe’s morphology of plants>—that utterly elude the
compass of my own thinking and seem incompatible with its formative tenor. Insofar as I
can see, our topical resemblances may largely prove a function of the territory: our
transients look much the same, but his long term trajectory is attracted to a far different
corner of the phase space than my own. But, in fact, I don’t know, because I don’t really
understand his overriding ambitions. All I can do is acknowledge the eerie “Kilroy was
here” quality that I often experience when my own lines of thought push me into yet
another neighborhood that Wittgenstein has already visited.

As this project has been a-borning for a longer period than I'd care to think about,
more people should be acknowledged for their helpful suggestions than I can actually
manage, having outlined parts of this material over the years in a number of talks and
seminars. To all the useful comments I received, thanks. And thanks, in pride of place, to
my family, Winston and Kathleen, for putting up with it all and for serving as guinea
pigs in mysterious “linguistic experiments.” To my brother George for not only getting
me into philosophy, but, more importantly, getting me through it. To three especial
friendships formed when we were all at Chicago Circle together: Penelope Maddy,
Michael Friedman and Anil Gupta. Their conjoined philosophical influences, different as
they all are, riffle quietly through all the pages here. To Bob Batterman, Jeremy But-
terfield, Joe Camp, Bill Demopoulos, Jeremy Heis, Jeft King, Michael Liston, Bob
Schwartz, Lionel Shapiro and Sheldon Smith for much help on specific topics. To my
editor, Peter Momtchiloff, for urging me up and over the last hill with good humor and
for arranging for several exceptional referee reports.

Finally, I'd like to remember once again the two friends to whom this book is ded-
icated: to Tamara Horowitz, whose invariable common sense shines through in her
posthumous The Backtracking Fallacy,* and to Geof Joseph, who taught me that, in
philosophy, a bit of whimsy can be worth a thousand words. Would that I could have
better benefitted from his help in shortening the pages here.

Mark Wilson

> My opinions in these matters have been much influenced by David G. Stern, Wittgenstein on Mind and Language
(Oxford: Oxford University Press, 1995) and John Koethe, The Continuity of Wittgenstein's Later Thought (Ithaca, NY:
Cornell University Press, 1996). For my own uncertain speculations on these matters, see Mark Wilson, “Wittgenstein:
Physica Sunt, Non Leguntur,” Philosophical Topics (1999).

4 Tamara Horowitz, The Backtracking Fallacy (Oxford: Oxford University Press, forthcoming).




WIDE SCREEN

Since I got my lens, I'm feeling so glad;
Ifit any kind of screen that come to Trinidad.
The Duke of Iron!

(1)
Our topics introduced. To be honest, the central concerns of this book—issues relating
to the status of concepts, notions, properties, attributes, traits, characteristics and other
notions of that ilk—have acquired a hard-won reputation for dullness, such that oth-
erwise ardent students of philosophy frequently shun the subject as irrelevant to the
normal run of human concerns. And the usual literature on the topic often confirms this
somewhat leaden impression. I once received a new philosophical text on properties?
from a publisher that came accompanied by a fulsome blurb extolling its educational
virtues: “Here is just the work,” some scribe from the Grub Street of textbook advert-
ising wrote, “to fire the imaginations of all your undergraduates in your next philosophy
class.” Inside I found a little box with the word “the” inscribed several times inside.
“How many ‘the’’s do you think are in the box?,” the text asks and this query provides the
sole motivation for the investigation of a lengthy sequence of rather bizarre (to my
thinking) “theories of universals.” The enthusiast from the publicity department evid-
ently believed that, in a classroom situation, some clever pupil will suggest the answer
“One” and this startling proposal will ignite such heated debate that the entire class will

! The Duke of Iron (Cecil Anderson), “Wide Screen,” Monogram Record M-934. I worry about this accreditation
because Anderson often covered the compositions of other calypsonians. Indeed, W. V. Quine made the mistake of
attributing his title From a Logical Point of View to Harry Belafonte, when the originating source (“Ugly Woman™) was
composed by the Mighty Lion who never received adequate credit for his work (and made superior records to boot).

2 David M. Armstrong, Universals: An Opinionated Introduction (Boulder, Colo.: Westview Press, 1989). A similar
example is provided in Nicholas Wolterstorff, “On the Nature of Universals,” in Michael J. Loux, ed., Universals and
Particulars (Garden City, NY: Doubleday, 1970). Peirce employs “the” as an illustration of his type/token distinction;
perhaps this tradition traces to him: Charles Saunders Peirce, The Essential Peirce, ii (Bloomington: Indiana University
Press, 1998), 480.
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sit in transfixed attention throughout an entire semester. For myself, I would not trust
my pedagogy to such a slender motivational reed.

In any case, I propose to investigate the problems of concepts and attributes in a
different spirit. To me the most salient fact about such notions is that they frame the
basic vocabulary through which we justify and criticize a wide range of human activities.
As the celebrated Ludwig Wittgenstein writes:

Concepts lead us to make investigations; are the expression of our interests, and direct our
interests.?

For example, with respect to the appraisal of mathematical performance, we might
variously declare: “Archie has never fully grasped the concepts of the calculus, so of
course he can’t work the problems” or “Betty, on the other hand, has looked more
deeply into its central notions and believes she has discovered a better way to work with
these notions™ or “Veronica maintains that Betty’s ways of reasoning cannot be justified
according to the characteristics she has so far been able to articulate.” And so on,
through many possible variations. Through such appeal to the proper content of sundry
concepts we correct and steer onward our own projects and those of others.

I will call words like “concept,” “attribute,” “notion,” “property” and so forth terms of
conceptual evaluation, for the simple reason that these provide the phrases we employ in
everyday life to evaluate the degree to which we believe ourselves “conceptually pre-
pared” to execute some prospective task or other (later I shall add “truth” and “validity”
to the heap we consider, but for the time being the first faction will keep us busy enough).

The rub is that, in critical cases, the exact guidance supplied by a purported “concept”
can prove less than clear—where do our judgments of “what concepts tell us” come
from? On what grounds should we condemn Archie for not having “fully grasped the
concepts of the calculus” What little bird informs Betty that she has successfully
“looked more deeply into the central notions of the calculus” than others? How should
Veronica justify her claim that “Betty’s ways of reasoning cannot be justified according
to the concepts she has been able to articulate thus far”? From what sources do these
sundry judgments with respect to correct and incorrect application spring? We can
easily imagine circumstances where any of our claims might prove controversial. What
is it to “grasp a concept” anyhow?

2 <

* Ludwig Wittgenstein, Philosophical Investigations, G. E. M. Anscombe, trans. (New York: MacMillan, 1953), §570.
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Indeed, from the history of science alone, we can readily provide examples where
confident appeals to “conceptual authority” have subsequently proved detrimental
and unwarranted. Often the chariot of scientific progress might have rolled more
swiftly onward if such specious forms of conceptual friction had not impeded its
advance (indeed, my Archie, Betty and Veronica claims correlate neatly with certain
unfortunate episodes in mathematical history to be surveyed in Chapter 8). Our basic
human nature often seeks perches of unearned advantage from which we can lustily
applaud our own endeavors while dismissing the divaricate proposals of rivals. Spurious
appeal to the “proper content” of a concept can readily provide a dandy picket from
which such lofty forms of intellectual sniping can be executed. The complaint, “Oh,
you’re not using that concept quite right,” has so frequently served as a pretext for
unearned privilege that we might easily succumb to cynicism with respect to all judg-
ments of this nature.

Indeed, quite sweeping disparagements of the claims of “conceptual authority” have
invaded the academic humanities in recent years, to generally deleterious effect (we
shall examine a case in point in 2,v). Within this strain of self-styled post-modernist
critique, most appeals to “conceptual content” are dismissed as rigorist shams, repres-
enting scarcely more than polite variants upon schoolyard bullying. Run-of-the-mill
appeals to “conceptual authority” tacitly masquerade prejudiced predilection in the
form of falsely constructed universals which, in turn, covertly shelter the most oppress-
ive codes of Western society. But such sweeping doubts, if rigorously implemented,
would render daily life patently unworkable, for we steer our way through the humblest
affairs by making conceptual evaluations as we go. In what alternative vocabulary, for
example, might we appraise our teenager’s failings with respect to his calculus home-
works? Forced to choose between exaggerated mistrust and blind acceptance of every
passing claim of conceptual authority (even those issuing from transparent charlatans),
we should plainly select gullibility as the wiser course, for the naive explorer who trusts
her somewhat inadequate map generally fares better than the doubter who accepts
nothing. We will have told the story of concepts wrongly if it doesn’t turn out to be one
where our usual forms of conceptual evaluation emerge as appropriate and well
founded most of the time.

Of a milder, but allied, nature are the presumptions of the school of Thomas Kuhn,
which contends that scientists under the unavoidable spell of different paradigms often
“talk past one another” through their failure to share common conceptual resources, in
a manner that renders scientific argumentation more a matter of brute conversion than
discourse. We shall discuss these views later as well.

Although their various generating origins can prove quite complex, most popular
academic movements that promote radical conceptual debunking of these types
draw deeply upon inadequate philosophies of “concepts and attributes.” Such doctrines
often sin against the cardinal rule of philosophy: first, do no harm, for such self-appointed
critics of “ideological tyranny” rarely prove paragons of intellectual toleration
themselves.
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(ii)
The classical picture of concepts. In contrast to these injurious critiques of conceptual
authority, the analytic tradition in philosophy (a heritage to which this book largely
belongs) has generally painted a rosier portrait of human capacity wherein the internal
contents of traits are assumed to be both comparatively sharp and objectively assessable.
“If they would only scrutinize their concepts rightly,” the analytical school contends,
“Archie, Betty and Veronica should be able to sort out their squabbles definitively, for
conceptual clarity is a sure path to unquestionable correctness.” As we shall see, such
sentiments represent the natural development of the attitudes we manifest within the
resolution of everyday conceptual problems.

To be sure, the optimistic and commonsensical assumptions of the analytical school
are often articulated in terms that can startle the unprepared reader. For example, the
nineteenth century German philosopher Gottlob Frege (a predecessor greatly cultivated
within the analytical tradition) frequently evokes a hypothetical “third realm of exist-
ence” (that is, neither mental nor physical in nature) wherein the full slate of possible
concepts and thoughts is supposed to dwell:

[Concepts] are neither things in the external world nor ideas. A third realm must be
recognized. Anything belonging to this realm has in common with ideas that it cannot be
perceived by the senses, but has in common with things that it does not need an owner so as
to belong to the contents of his consciousness.*

Such passages, to put it gently, may strike the sober minded as odd or occult. Some of
us, in nominalist reflex, may feel roused to the office of becoming Robert Ingersols
of metaphysical excess, seeking to cleanse our intellectual landscape of the blight of
mystical universals. Others may discern a converse duty to defend Frege’s redoubt of
abstraction from attack by the excessively hardheaded (such are the crusades to which
the man with the “the”’s in a box hopes to summon his audience).

However, in this book I suggest we resist such calls to ontological battle. Frege, in
fact, was a professional mathematician greatly concerned with advancing his subject to a
state of such perfect rigor that all of its results could stand as permanently unim-
peachable. In the passage cited, shorn of Platonic metaphor, Frege simply articulates his
strong conviction that (i) we can determinatively compare different agents with respect
to the degree to which they share “conceptual contents”; (ii) that initially unclear
“concepts” can be successively refined by “clear thinking” until their “contents” emerge
as impeccably clear and well defined; (iii) that the truth-values of claims involving such
clarified notions can be regarded as fixed irrespective of our limited abilities to check
them. His peculiar talk of unearthly kingdoms, parsed sympathetically, represents little
more than an appeal to our everyday faith that most conceptual disagreements can
be definitively and crisply resolved through a diligent program of clear thinking. And, in
the same tolerant spirit, every important thesis that Frege advances in “third realm”

4 Gottlob Frege, “Thoughts” in Collected Papers on Mathematics, Logic and Philosophy, Peter Geach and
R. H. Stoothoff, trans. (Oxford: Basil Blackwell, 1984), 363.
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guise can be easily restated within the homely vernacular of commonplace intellectual
evaluation.

Such tempered replacements stand near the heart of what I shall call the classical
picture of concepts in the sequel; it represents the general run of doctrines with respect to
concepts that have proved the most widely shared across the historical spectrum of
formally articulated forms of philosophical thinking. In truth, the most problematic
aspects of this classical picture trace, not to its “wild ontology,” but rather to the manner
in which we grasp concepts is there described: that Archie, Betty and Veronica differ simply
in relating to the common concepts of the calculus according to different degrees of
contemplative engagement. Purged of metaphysical metaphor, such assumptions
should seem entirely plausible, bordering on the tautological and embodying scarcely
more than the commonsensical attitudes we evince in our everyday weighing of con-
ceptual authority. Has Archie truly mastered the calculus concepts? Is Betty’s claim of
deeper insight sound: Is Veronica right to fault Betty’s appeals?

Indeed, within the most dominant portions of the analytic tradition, classical
assumptions like (i)-(iii) seem so obvious that the prospective student of concepts
quickly imagines that there is little to adjudicate beyond determining in what ontolo-
gical dominion these gizmos properly sit. Since this task, as we’ve noted, can seem less
than enthralling, many philosophers abandon this metaphysical chore to the specialists
and pursue more gratifying forms of investigation.

I might indicate that, although I frequently cite Gottlob Frege in this book, I never-
theless regard the early twentieth century philosopher Bertrand Russell as a more perfect
representative of the classical picture (Frege maintains an appreciable range of eccentric
opinions that we needn’t explore here). Later, in an appendix to Chapter 3, I shall codify a
lengthy list of the theses that I consider to be most characteristic of a classical point of
view. Here Russell’s evocative Problems of Philosophy® of 1912 provides our basic
frame, although I have freely added some other popular claims not articulated in Russell
when they help fill out the picture in natural directions (e.g., with respect to notions of
possibility and possible world, about which Russell would have been personally dubi-
ous). However, I intend to cast the mesh of “classical picture” rather widely in this book
and so allow our list to embrace popular opinions that differ from Russell's own in some
respects (he was much prone to changing his mind on some of our lesser topics in any
case). We'll be mainly concerned with the general tenor of the classical picture (whose
foundations lay firmly planted in the soil of everyday, nonphilosophical thinking), rather
than fussing extensively with every tenet in the compendium of classical themes that I
provide in the appendix to Chapter 3. I formulate the doctrine in such lengthy terms
mainly so that my intentions won’t seem intolerably vague when I write of the “classical
picture.” At first glance, many of its contents should appear vapid truisms. In truth,
they’re not; materials capable of tempting us into great foolishness (or worse) lie shel-
tered here. But the sum total, good and bad, derives entirely from the fabric of ordinary
life. Why this happens is the primary subject of our book.

° Bertrand Russell, The Problems of Philosophy (Oxford: Oxford University Press, 1912).
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(ii)

Conceptual evaluation. Few modern philosophers in the analytic tradition—and
certainly no post-structuralists or Kuhnians!—will consider themselves advocates of
such a classical picture (to be “classical” hardly sounds like being up-to-date). In some
ways, such demurrals are correctly indicated; in others, rather confused. Let me
therefore outline why we concentrate largely upon classical themes in this book, rather
than turning forthwith to more revisionary accounts of these matters. It is easiest,
I think, if T simply outline my overall appraisal of the intellectual circumstances in which
we presently find ourselves, leaving the details to be filled in later.

(1) We utilize terms like “concept” and “attribute” to profitably appraise and redirect
the classifications, inferences, inventions and other projects we pursue in the course of
everyday life.

(2) In the course of so doing, we tend to form rough pictures of these evaluations that
are too simplified to be entirely correct. However, for many relatively undemanding
purposes, these faulty portraits do not impede the practical work we achieve speaking of
“concepts” and “attributes.” A good analogy to this happenstance can be found in Isaac
Newton's experiments on the composition of light, where, with his prism, he believed
he had decomposed daylight into its ingredient strains:

And to the sage-instructed eye unfold
The various twine of light, by thee disclosed
From the white, mingling blaze.s

Although the underlying difficulties were not clearly recognized until the 1880s, this
natural portrayal of what occurs in Newton’s investigations is quite misleading, for, in a
very real sense, the light's “components” are actually created within the prism or dif-
fraction grating. That daylight has a preexistent spectrum is, nonetheless, a correct
claim, but one that needs to be justified according to the rather surprising and elaborate
statistical treatment initiated in the early twentieth century (this situation will be dis-
cussed again in 9,iii). Newton’s simpler picture approaches correctness closely enough
that it can guide us adequately through many varieties of optical phenomena, to the
extent that a neophyte may advance fairly far in her studies before she hears any whisper
of the complex revised story. But eventually the day comes when she must plunge into
more sophisticated waters.

The doctrines dubbed as the classical picture of concepts in this book largely rep-
resent the explicit codification of these sketchy pictures from ordinary life as explicit
philosophical or methodological theses. For many purposes, they guide us ably, but, in
delicate circumstances, we are easily led astray.

(3) Accordingly, the unprepossessing term “concept” can sometimes play tricks upon
any of us, even the most determinatively “unphilosophical.” In virtually every subject
matter, seemingly plausible assumptions about the working basis of innocent-looking

¢ James Thompson, “Spring,” quoted in Marjorie Hope Nicolson, Newton Demands the Muse (Princeton: Princeton
University Press, 1966), 31.
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words are capable of sending able investigators scampering away on the most quixotic
of projects; folks who otherwise appear as if they haven’t a trace of ontological han-
kering in their bones. These misadventures do not trace to errant academic thinking;
instead, there lie seeds deeply planted within the humblest forms of everyday thought
that stand ready to sprout great globs of undesirable foliage if supplied the least
encouragement. No husbandry from formal philosophy is required at all; misguided
forms of conceptual appeal will readily blossom of their own accord. Like it or not, all of
us must tacitly turn “philosopher™ at certain stages in our endeavors and this is very
much part of the story I wish to tell in this book.

(4) In the main, our familiar vocabularies of “concept,” “idea” and “trait” are nicely
adapted to the sleepier lanes of everyday usage where pressures to innovate or explore
unexpected pathways are not rudely demanded. But, as our everyday descriptive terms
become pressed to higher standards of accuracy or performance, as commonly occurs
within industry or science, a finer and more perplexing grain of conflicting opinion
begins to display itself within our applications of “hardness,” “force” and even “red.” In
truth, this same texture usually lies delicately embossed upon our more nonchalant
patterns of classification as well, but the filagree is there more subtle and easier to miss.
However, once this hidden weave is foregrounded, anomalies in reasoning become
evident and questions of how we should proceed with our classifications become oddly
perplexing.

In Chapters 6 and 7, I shall present a variety of related models (to be called facades or
atlases) that attempt to articulate the pattern latent in some of these tacitly evolving
patterns, as well as articulating theoretical reasons why they should be expected to
emerge as a descriptive practice gains increasing practical success.

(5) Indeed, along a wide frontier, the late nineteenth century witnessed unexpected
blossomings of descriptive disharmonies within both mathematics and the physical
sciences that baffled traditional preconceptions with respect to methodology. It is
common in popular histories to bundle these sources of puzzlement together under the
heading “problems in the rigorization of science,” but this familiar categorization does
not adequately recognize that many of these difficulties represent the emergence of the
resistive grain I have just sketched.

(6) A general program for addressing these methodological concerns was then
hammered out, based centrally upon the simplified pictures of conceptual behavior that
were earmarked under (2), but now rendered explicit and formally “philosophized.” It is
this family of articulated doctrines I call the classical view of concepts here (whereas the
more diffuse everyday attitudes from which they emerge will be labeled as ur-philo-
sophy). These classical proposals for making corrections in our intellectual course were
quite optimistic in character, maintaining that any diligent thinker can, if she only sets
her mind to the task, permanently avoid the strange conceptual snares into which
scientific topics otherwise fall. It is within this nineteenth century context of response to
methodological crisis that what I call the classical picture really comes to life and sup-
plies a context where we can truly appreciate the practical work the approach intends to
accomplish.



8 Wide Screen

I should hastily add that most of the doctrine packaged into the classical picture is of a
venerable philosophical vintage (much of it lies latent in Descartes or Locke, for
example), but I consider that an important recrystallization occurred in and around
1900.

(7) By any standard, this classical synthesis should be regarded as a great tour de force.
Although many nineteenth and early twentieth century authors participated in its
development, I believe the Russell who wrote The Problems of Philosophy deserves
much credit for articulating the nicest epitomization of the philosophical core of what
constitutes classical thinking about concepts. And across of the wide swath of his other
intellectual projects (e.g., within the philosophy of language or the foundations of
mathematics), we witness a vivid expression of the range of tasks with which the
classical portrayal was expected to engage.

(8) However, more than one hundred years of subsequent effort in mechanics and
other fields have demonstrated that such dilemmas are not so easily or permanently
resolved as the classicists believed. As noted in the Preface, classical mechanics has never
died, but has instead marched robustly forward to our times in the genial custody of
engineers and applied mathematicians, for it remains our best linguistic vehicle for
auguring the behaviors of everyday macroscopic materials successfully. Through the
probing of later investigators, some of us now appreciate that the nineteenth century’s
characteristic problems with “force” et al. were not adequately resolved by the classical
“cures”—that the problems of those times did not trace simply to conceptual sloppiness
or non-rigorous articulation, but flow instead from deeper mathematical issues con-
nected to the basic intractability of many forms of physical description. Any practical
term of macroscopic classification, it turns out, is confronted with the formidable task of
trimming a vast amount of underlying complexity to humanly manageable standards
and such considerations supply the real causes of why peculiar textures naturally spring
up within our successful employments of “hardness,” “force” and “causation.” In later
chapters I shall articulate several basic models (my facades) that indicate how such
underlying strains sometimes induce a complex fragmentation in surface syntactic
structure.

In other words, the nineteenth century’s characteristic “methodological” problems
turn out, from the perspective of a century later, to reflect the generally cantankerous
proclivity of the physical world to force our ongoing employments of language to
evolve along curious and sometimes mystifying pathways. Scientific worries that once
seemed as if they merely required a dash of heightened rigor now turn out to trace to
less remediable aspects of human circumstance. For the problems that plagued the
Victorians cannot be adequately cured by simply correcting a bit of sloppy thinking on X
or Y’s part, as the optimistic reformers of the era hoped, but instead mandate the
acceptance of quite unusual strategies in the prosecution of successful descriptive policy.
It is a pity that these revised lessons are not familiar to a greater audience, for it is too
often assumed in general intellectual circles that the old classical cures did work, thereby
perpetuating a very unhelpful mythology of faulty methodological anecdotes that
continue to plague philosophical thinking to this day (in the form, “The Victorians were
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once troubled by symptoms X, which were then cured by tonic Y”). It is then commonly
presumed that Nature’s uncooperative tendencies with respect to descriptive acquies-
cence emerge mainly with the rise of relativity and quantum mechanics, but this is not
true; allied difficulties glower sullenly even at the core of what we may mistakenly
regard as the most stolid and respectable corners of engineering (we will obtain a better
chance of dealing with the quantum oddities if we first do a better job with respect to
classical mechanics’ peculiarities). Likewise, the old struggles over rigor within math-
ematics should not be regarded as merely minor, and now fully remedied, niceties with
respect to the appropriate definition for “limit” or “derivative,” but as tracing to valiant
classical attempts to control the bizarre conceptual domains into which mathematical
thought seems, almost against its will, ever forced to migrate. We moderns, unfortu-
nately, have lost much of our appreciation of the strangeness of these developments,
thereby leading to what I regard as a rather sterile era within the philosophy of
mathematics.

(9) Back in the brighter days of the Edwardian era, however, the prospects for
achieving permanent rigor looked less bleak, for it seemed as if, in classical thinking, the
tools had finally been forged to end conceptual wars forever. As secondary spoils of this
apparent conquest over confusion, two major themes enter our modern intellectual
heritage:

First, the novelties introduced by new forms of scientific terminology can be
adequately controlled by setting their presumptions within an articulated web of explicit
theory, which can, in some sense, implicitly define the core behaviors of the terms in
question. This innocent-looking and cheery supposition forms the germ of many
dubious assumptions about “theory” that flower more fully later. I will canvas how
much of this has unfolded in Chapter 4.

Secondly, as noted in the Preface, a pleasant niche for philosophy as a distinc-
tive subject matter gets carved out within the ambit of classical thinking, wherein the
village philosopher (often dismissed as a dreamy layabout in less appreciative times) is
now assigned a trade as briskly delineated in its obligations as “blacksmith.” This new
calling is that of custodian of the conceptual domain, a supposed vocational entitlement that
now leads many of us to look upon the problems of “concept” and “theory” in an
altogether skewed fashion. Better, I think, that the philosopher accept a less clearly
marked portfolio, for that better suits the fashion in which life bequeaths its problems
to us.

(10) For a considerable period—say, circa 1880 to 1950—, this classical legacy remains
largely dominant, at least within Anglo-American and European philosophical and
scientific circles. Because so many folks falsely presume that the problems of rigor
highlighted under (5) have been successfully tamed by classical methods, it will greatly
assist our speculations if we can make the old problems of rigor come alive again, rather
than falsely continuing to regard them as happily vanquished.

(11) Despite the many worthy projects that have been pursued under its aegis, the full
classical synthesis, when fully and baldly assembled as a “philosophy,” incorporates a
range of assumptions about human conceptual capacity that look plainly implausible
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and even supernatural taken all together, although any exact pinpointing of where the
distortions lie proves elusive (which isn’t surprising, because most of the classical picture
is simply cobbled together from the intuitive strands of everyday thinking). Accordingly,
a wide variety of contemporary philosophers, whether of an analytic or alternative cast,
have wished to reject the full classical story in some way or other. Certainly, a seminal
event within classicism’s declining fortunes can be dated to the 1952 publication of
Wittgenstein’s Philosophical Investigations, which is plainly anti-classical in its tenor
even as its other objectives remain obscure. However, earlier thinkers like John Dewey
or roughly contemporaneous figures such as W. V. Quine are clearly troubled by the full
classical melange quite independently of any Wittgensteinian influence. Indeed, the
present book reflects many of the neo-pragmatic themes that have been emphasized by
these authors, although I hope its specific concerns are more tempered by a com-
monsensical scientific realism than is often the case.

However, the “correctives” to classical thinking offered by its critics are often worse,
in their sum effect, than the ills they seek to “cure.” This is particularly true with respect
to the so-called holism that is often central within these critiques, as I shall outline more
fully in 5, xii. Our later investigation of the factors that cause theory facades to form
(which represents a distinctly non-holist phenomenon) should help to steer us past these
unfortunate anti-classical proclivities.

(12) It often happens that, when some intellectual project that has promised too
much finally exits the stage, some fossilized residue of assumptions as to “what most
needs to be done” is left behind. I daresay, by way of parallel illustration, that the
unhappy heritage of Freudian thought unwittingly shapes our ongoing assessments in
this way. To an extent that we are probably unable to appreciate fully, we are still driven
to suppose, “Something important needs to be said about those creepy dreams we
sometimes have; surely they must mean something hidden.” The story of dreams
remains an intriguing scientific question, but our conviction of the continuing urgency
of the topic is likely a remnant of the preposterous hopes that psychiatry once invested
in their interpretation.

I believe that similar intellectual inertia affects many of our modern musings about
concepts, even within the realm of relatively straightforward empirical researches
within psychology. We are still inclined to pursue will-o’-the-wisp goals without
adequate motivation simply because such projects once held pride of place within the
classical picture. I believe this is especially true of the halcyon ambitions described under
(9) with respect to permanent rigor and clearly delineated philosophical mission. As
noted in the Preface, I will often depart from prevailing standards of philosophical
method in this book simply because I believe those very requirements are grounded
within the dubious conceptions of concept under review here.

(13) If so, then what is to be done? Three primary tasks need to be addressed. First, we
should revisit the original patterns of everyday descriptive practice and study more
carefully the finer grain that can be found there. Here we will learn that its latent
complexities often supply evidence of underlying forms of sophisticated descriptive
strategy whose employment we have probably not recognized. Leaning upon the




Conceptual Evaluation 11

wisdom of the engineers, I shall attempt to delineate the basic sinews of several of these
strategic gambits in Chapters 6 and 7. The unnoticed emergence of these unexpected
descriptive complexities often create crises in linguistic management: how do we
control words that have wandered unexpectedly in their strategic underpinnings?

It is in this regard that words like “concept,” “attribute” and “theory” emerge as the
central vocabulary we employ when the need to resettle language upon less confusing
rails arises. The only problem is that we are naturally inclined, without benefit of any
philosophical indoctrination, to picture “concept”’s corrective functions in simple and
overly schematic terms, rather as we invariably picture “friction” as a simple physical
process when, in fact, an astonishing variety of processes congregate together under this
heading. It is from this native semantic naivety that the classical picture of concepts
emerges, as natural inclination is eventually converted into explicit philosophical doc-
trine. So, secondly, we need to recognize that evaluative notions such as “concept” and
“theory” do not hew to a fixed function, but instead trace shifting and contextually
sensitive diagnostic paths, adapting to the idiosyncratic personalities of the bothersome
primary words (“force,” “red”, “hardness™) they seek to appraise. That is, “concept™ and
“attribute” do not behave in totally regular ways simply because it is their job to monitor
materials that do not behave regularly either.

If these conclusions are just, then we have plainly invested excessive philosophical
hope in the expectation that the contents of our concepts can be held firmly fixed, if only
we remain sufficiently vigilant. We need to frame, I think, a far more mitigated appraisal
of our capacities to anticipate our linguistic futures. Once again, I think the hard won
lessons of twentieth century applied mathematics can assist in framing a more tempered
view of our actual capabilities.

(14) The main consideration that drives the entire argument of the book is the thesis
that the often quirky behaviors of ordinary descriptive predicates derive, not merely
from controllable human inattention or carelessness, but from a basic unwillingness of
the physical universe to sit still while we frame its descriptive picture. Like a photo-
grapher dealing with a rambunctious child, we must resort to odd and roundabout
strategies if we hope to capture even a glimpse of our flighty universe upon our lin-
guistic film. In this regard wisdom gradually accumulated within applied mathematics
can help us understand the difficulties involved, for they've evolved some very effective
methods for dealing with recalcitrant subjects.

This view of our subject dictates that the bulk of the book will largely be concerned
with a range of revealing and somewhat unusual examples, all designed to bring forth
the finer grain I have described. From their puzzling behaviors we can gain a deeper
appreciation of the substantive practical goals that the original classical picture sets itself,
as well as pondering how we should proceed if we no longer believe its story. Generally
speaking, I won’t attempt to reproduce the true arcana of the original history, but
instead frame simpler cases that can still supply an appropriate sense of the kinds of
troubles displayed within the nineteenth century crises. In fact, I have concocted two
little fables (in Chapters 2 and 8) that recapitulate a lot of history within a comparatively
short compass (to be comparatively short is not to be short, however).
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My emphasis upon challenging example sets this work apart from most comparable
literature of recent vintage, which more often traffic (if they supply “fer-instances™ at all)
in specimens like “dog” and “doorknob.” Such choices trace to the tacit assumption
that, at some fundamental level, “all concepts act alike.” But this (very classical) pre-
sumption will prove much in dispute in these pages.

If I can tell this part of our tale correctly, without spoiling everything by indulging
in excessive technicalities, the story of why drab terms behave badly should seem
fascinating in its own right, because words will sometimes do the damnedest things.

The rest of this book pursues this basic outline in a fairly straightforward, albeit long-
winded, way. As I observed in my Preface, different audiences might choose to navigate
its expanses in different fashions. On the one hand, there is currently a very widespread
conviction in the humanities that analytic philosophers such as myself have neglected
our proper topics, which ought to focus upon grander matters than errant vocabulary.
Such critics have become inclined, with increasing frequency, to “turn philosophers
themselves.” As I conceded earlier, many of academic philosophy’s current obsessions
are apt to seem strange or purposeless even to a charitable observer, but this appearance
does not mean that such apparently exotic concerns do not connect quite directly with
more robust stuff. Indeed, for such readers, I hope our discussion will persuade them
that, like it or not, delicate undertakings within a linguistic vein are practically inevitable
for us all, and that we shall do a better job within these dominions if we appreciate the
necessity of keeping a foot near to the brakes of common sense before we roar ambi-
tiously onward. In Chapter 2, I outline a cautionary calamity that has overtaken one of
my favorite subjects (folklore)—a ruination that, if it is not wholly caused by impulsive
philosophizing, has certainly had its axles considerably lubricated thereby. In the course
of this book, we shall sometimes fuss about minutiae that may seem unworthy of the
attention of analytic philosophy’s less patient critics. But the proper story of how such
concepts work is exactly one where little misapprehensions about descriptive practice
are apt to enlarge into full scale disasters if they pass unrecognized. I hope, if nothing
else, that I have written this book in a way that makes it clear that academic philosophy’s
attention to the details of linguistic engineering arises, in its core ambitions, from a well-
motivated desire to minimize highway fatalities.

On the other hand, this book is primarily intended as a contribution to ongoing
analytic philosophy, although, if that ambition were pursued too exclusively, I would
surely exclude our first group of readers. Fortunately, I think that, at a slight cost in bulk,
both audiences can be adequately accommodated. In the main, most of our discussion
will not be concerned with philosophy in its more devotedly codified aspects, even with
respect to what I have called the classical picture. The issues with which we shall
generally be concerned instead take their origins within the rushing stream of everyday,
practical decision making and it is largely along those familiar banks that our discussion
will ramble. Accordingly, I hope that readers with a philosophical background will
pardon the fact that I sometimes supply brief background details that they may consider
superfluous. I feel that, since I must dutifully identify and explain sundry scientific
commonplaces for the benefit of philosophers, there is no reason why the same courtesy
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cannot be returned and that its essential philosophical context cannot be sketched for
the benefit of readers with other forms of background.

In fact, I think all of us will do well to recall the practical motivations that gave urgency
to the philosophical study of concepts at the turn of the twentieth century, because I
often feel that allied issues have been lost sight of in much recent work. Although it is
usually recognized that Russell and his cohorts became exercised about concepts
because they hoped to resolve substantive conflicts in other fields, it is usually pre-
sumed—quite falsely—that such troubles are long since resolved and the philosopher
can instead concentrate upon a narrow spectrum of concerns (the old Don is dead, but
the family business continues on). But these assumptions are plainly wrong and have
sometimes led the modern work to become anemic in its motivations. The best way to
document my point is simply to set forth a range of evocative examples and ask my
fellow philosophers as we go along, “What do you wish to say about that?” Quite often,
I think, the response will simply be, “Gee; I've not been concerned with cases like that.”
And if those replies are forthcoming, they mark how far we have descended from
Russell’s level of inquiry, for he ranged over exactly the same territory as I propose to
explore. The answers I suggest will be different than his, but we look at the same
landscape.

(iv)
Science should be used but not mentioned. The first precaution we should adopt in
attempting to minimize conceptual misadventures is to beware of dressing every
concept in common khaki. In this regard, most meditations on our subject too swiftly
“overlook the impertinent individualities” of particular evaluative judgments, to para-
phrase Charles Lamb’s complaints about Sir Thomas Browne:

That the author of the Religio Medici, mounted upon the airy stilts of abstraction, con-
versant about notional and conjectural essences; in whose categories of Being the possible
took the upper hand of the actual; would have overlooked the impertinent individualities of
such poor concretions as mankind, is not much to be admired.”

As noted above, many philosophers eagerly herd every passing appraisal of concept or
attribute into immediate commonality, gathered into some great, generic corral dubbed
“the domain of concepts,” “the field of logical possibility, “the world of uni-
versals,”
discussion of Frege’s third realm, I don’t consider the metaphysical connotations of
phrases like these to represent matters of great consequence; I worry rather about the
manner in which the critical features of specific evaluative judgments become dusted
over in this indiscriminate massing of abstracta. In the ensuing bustle, we lose sight of
the impertinent individualities that allow our everyday talk of “concepts” and “attributes”

Plato’s heaven” or some variant enclosure of that ilk. As indicated in our

7 Charles Lamb, Essays of Elia, i (New York: G. P Putnam’s Sons, n.d.), 122.
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to serve so many useful functions in the ongoing administration of linguistic use. “I want
to figure out how concepts in general work—how they grab onto the world—,”
announces the overly ambitious investigator, “for that’s the only aspect of everyday
conceptual evaluation that I find truly mysterious.” Noj; the substantive information
we convey when we judge that, e.g., “Archie has not fully grasped the calculus con-
cepts” can differ subtly from occasion to occasion and we are sometimes tempted into
dubious crusades simply because we have blurred together the shifting hidden com-
plexities of these judgments. There is less commonality to our sundry weighings of
“conceptual grasp” than meets the eye and we make a great mistake if we rush too
quickly to framing general hypotheses about “how all concepts behave.” Accordingly,
although we must render proper tribute to the many fine services that words like
“concept” and “attribute” provide, we should also recognize that these drab and
unprepossessing terms occasionally act as the Uriah Heeps of language, 'umbly pre-
tending to accommodate to our wishes whilst secretly scheming to usurp our affairs. It is
probably this attention to the basic tension between the admirable and unfortunate
aspects of real life conceptual appraisal that most distinguishes our discussion from that
found elsewhere in the philosophical literature.

In this connection, we might observe that schematic approaches to concept and
opinions on the nature of philosophy itself tend to support one another in unhappy
symbiosis, particularly within the analytic tradition. Many contemporary authors regard
the duty of maintaining vigilance over the “conceptual domain” as their especial charge,
where the conceptual domain stands to the philosopher as does the ocean to the
oceanographer. The former is simply the bloke who watches after what is logically
possible rather than the Gulf Stream. Conversely, the presumption that concepts in their
inherent purity require such specialized wardens greatly affects our picture of what such
qualities must be like. As remarked above, this assumption seems to represent the
continuing legacy of classical thinking.

But whatever its origins, I reject this tidy allocation of chores; the subjects discussed
in this book seem chiefly distinguished by their messiness. Indeed, the natural world, it
seems to me, rarely proves hospitable to disciplinary division. Even the devoted study
of, e.g., the life of a sea squirt is apt to carry one eventually into chemistry, physics,
mathematics and perhaps a spot of philosophy, for the backyard of every science opens
out onto all the others. I agree with T. H. Huxley when he writes:

Science is nothing but trained and organized common sense, differing from the latter only
as a veteran may differ from a raw recruit: and its methods differ from common sense only
as far as the guardsman’s cut and thrust differ from the manner in which a savage wields
his club.®

Because of their different assumptions about our subject, some readers may regard the
topics treated in this book as falling outside of philosophy’s proper dominion (although I
doubt that they could determine exactly where our investigations should be placed). It

8 T. H. Huxley, “On the Method of Zadig” in Science and Culture (New York: D. Appleton, 1882).
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seems to me that such expulsion of our endeavors is predicated upon a picture of
concepts and conceptual analysis that is under critical challenge here. But even if I am
wrong about philosophy’s proper mission, I believe this work articulates useful things
with respect to its chosen topics, never mind their exact disciplinary classification.

Before we proceed further, let me introduce a somewhat awkward notation I will
employ for convenience in the sequel. Quite commonly our notions of simple concepts
like redness are closely associated with linguistic predicates such as the phrase “is red.”
Since we do not wish to confuse the linguistic unit “is red” with its purported conceptual
underpinnings, I shall designate the concept itself in boldface rather than quotation
marks. Thus I may write: being red (or redness or even simply red) is the concept that
belongs to “is red.” None of this notational barbarism is intended to convey any sort of
substantive philosophical thesis. I shall sometimes distinguish real world attributes from
the concepts we frame on their behalf, but I won’t introduce any special notation to this
effect.

I might also mention that, as the book wears on, I will largely restrict my attention to
predicative expressions such as “is red” or “is harder than,” rather than spending much
times with names like “Vess,” descriptive phrases like “that incredible banjoist™ or nom-
inalizations such as “fleet-fingeredness.” This is largely because much standard philo-
sophy of language often shifts the problems of the latter phrases onto the predicates (a
paragon of this transfer can be found in Bertrand Russell’s celebrated theory of
descriptions) and I want to investigate the linguistic problems of concepts in their purest
and least cluttered forms. If I write loosely of the term “red,” I generally have in mind its
predicative development as “is red.”

In restricting my attention largely to predicates, I in no way share the old nominalist
contention that traits represent naught but particular objects gathered under the
umbrella of a common name. Quite clearly, we use “concept” in a broad manner that
does not demand any alignment with linguistic items at all and there are plenty of cases
where we clearly possess concepts that can be supplied no predicative expression. In
stressing predicative use, I am mainly trying to bring forth the skills we manifest when we
possess a concept, as opposed to the contents we happen to grasp, for one of our chief tasks
is to understand better how skills and contents interrelate. In this way, my emphasis on
predicate usage is really intended as emblematic of a more general range of skills. In any
case, this book’s ambitions scarcely stretch to the explication of every gainful
employment of the term “concept,” but simply hope to probe the underpinnings of a
certain range of everyday forms of conceptual evaluation, and to relate this assessment
to the characteristic problems of philosophical tradition.

Finally, I often write of the directivities and supports of predicates rather than
employing more standard terminology such as “intensional characteristics,” “normative
standards” or “denotation.” All of the latter come heavily burdened with classical
presumptions I'd rather avoid, even at the price of sounding a bit vague. In short, I am
not attempting to introduce an idiosyncratic technical vocabulary of my own in
“directivities” and “supports.” Rather I am trying to evade previously entrenched
terminology of that ilk.
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Ur-philosophical currents. Recent philosophical literature is commonly distinguished
by the working presumption that an author ought to blast every competing vessel from
the harbor before he sails his own skiff in. That is, I should first survey the very long list
of the doctrines currently active on our topics of interest and then methodically dispatch
them all. Such an odd methodological requirement would scarcely be tolerated in any
other subject; I believe its popularity derives largely from the picture of philosophy as
custodian of the conceptual (wherein any serious rival can be expected to sink under its
own internal incoherence).

I shall largely decline this combat, partially because it makes for dreary reading. But
there are more imperative reasons as well, which stem largely from the fact that our first
obligation must be to explain why we are so interested in concepts anyway. We have
already noted that other philosophers, even of the most devotedly analytic persuasion,
rarely regard such studies as either deeply informative or crucial. Earlier I indicated the
wide range of genuine scientific problems that Russell wanted to address, but almost
none of the modern accounts harbor such ambitions (insofar as I can tell). Recent
investigations often focus upon rather odd matters such as the question of whether a
stuff much like water discovered on a distant planet properly qualifies as being water or
not. In truth, issues of some importance do lie hidden within such queer questions, but
their linkage to matters of practical concern is scarcely evident and the enveloping
literature rarely makes much effort to improve the situation (I am firmly of the con-
viction that philosophical questions should only be pursued with one hand on the sturdy
staff of cases that matter).

In this regard, I believe that Russell had exactly the right explanation for why even
non-scientists will benefit from studying the potential wiles of concepts: wrongheaded
thinking about these unexciting ingredients within our thinking can send any of us off on
lunatic crusades. Such misfortunes do not befall only applied mathematicians who
unwisely trust series expansions more than they should. That is, exactly the same factors
that occasionally send the engines of scientific progress off the rails bedevil us in the
pursuit of more ordinary affairs, with the consequence that, instead of having our
buildings collapse or our cannon balls dropping on our own troops, we wind up ruining
folklore or being unkind to elderly naturalists. Or, in the case of the explicitly philo-
sophical, we gloomily conclude that we are permanently walled off from the external
world by some intervening conceptual fog. All of these dreadful things can happen if we
treat the impertinent individualities of unprepossessing words too roughly (as we shall
see in the next chapter).

Indeed, although a philosophical author may fancy that the rather boring problems of
concepts have been successfully delegated to the experts, it is more likely that vital issues
within her favored topics tacitly rely upon subterranean assumptions about the pos-
sibilities of “clarity of thought™ and the like. In this way, the most difficult problems of
philosophical tradition often get quietly transported to a realm of concepts as classically
conceived (the region serves as our dark side of the moon or Sargasso Sea). We should
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cast a more watchful eye upon the complacent attitudes typical of everyday conceptual
evaluation, for that is where much of our wrongheaded thinking obtains its charac-
teristic motifs.

Accordingly, to understand the problems of concepts adequately, we need to return
to the gravels from which it all springs—to the headwaters of what might be called
ur-philosophy: those utopian strands woven into our everyday thinking that sometimes
induce us to overvalue our conceptual cards somewhat; that incline us to presume that
we possess a little bit firmer hedge against future contingency than we really do. Our
first order of business is to observe how ur-philosophy’s fugitive voices can genuinely
lead us astray within the idiosyncratic circuits of everyday or scientific judgment, when
our patterns of thinking become diverted one way or another by their siren strains.
Within the more developed and example-free presentations of philosophy, all visible
surfaces have often become so highly polished that the underlying processes of
ur-philosophical manufacture are no longer apparent and the grain that sometimes
bewilders us becomes entirely hidden. There is not enough friction available to make
forward traction possible.

To start our project upon grittier wheels, we must appreciate how easily humble and
natural musings about concepts and attributes can insinuate themselves into our
practical affairs and lead us onward to unhappy conclusion. Sometimes the process
resembles a familiar species of nightmare. We have been cheerfully ambling along a
pleasant country lane when we notice that our surroundings have turned grim. Now
we seem trapped within some vast cemetery that sprawls endlessly over gray hills. We
find nothing but huge mausoleums that honor dynasties of abstracta of which we've
never heard. “Where did all these edifices come from?” we ask and wonder what faulty
turn in the road could have led us into this disconcerting City of the Dead. It’s better that
we do not linger long amongst the marble but instead retrace our way back to that
sunny lane.

In this conviction that the formal philosophical investigation of concepts often
advances too swiftly up the garden path, I echo the allied sentiments of the philosopher
J. L. Austin, who observes of a related group of evaluative words (he is discussing the
sense data doctrine that each moment we are confronted with a determinate field of
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directly perceived visual information):

My general opinion about this doctrine is that it is a typically scholastic view, attributable,
first to an obsession with a few particular words, the uses of which are over-simplified, not
really understood or carefully studied or correctly described; and second, to an obsession
with a few (and nearly always the same) half-studied “facts.” (I say “scholastic”, but
I might as well have said “philosophical”; over-simplification, and constant obsessive
repetition of the same small range of jejune “examples” are not only peculiar to this case,
but far too common to be dismissed as an occasional weakness of philosophers.) The fact
is...that our ordinary words are much subtler in their uses, and mark many more
distinctions, than philosophers have realized; and that the facts of perception, as discovered
by psychologists but also as noted by common mortals, are much more diverse and
complicated than has been allowed for. It is essential, here as elsewhere, to abandon old
habits of Gleichshaltung, the deeply ingrained worship of tidy-looking dichotomies.®

This is a beautiful encapsulation of a sentiment I deeply share, but its wisdom seems
insufficiently appreciated today. For Austin and myself, the very grandeur of a sweeping
philosophical thesis provides probable indication that we don’t quite know what we are
talking about; that the “importance” of our Grand Contention may derive from the
simple fact that we have jumbled different concerns together. Presumptions that sound
philosophical progress can be achieved through rarified transcendental argumentation
or by thoroughly examining tabulations of “all philosophical positions possible on a
topic” startle us, for such methods seem highly prone to dusting over the impertinent
individualities that most likely reside at the seat of our problems. Quite the contrary,
Austin and I recommend that our attention should turn as quickly as possible to the
examination of concrete circumstance where our everyday forms of conceptual
evaluation will display their stripes in ways that truly matter. Only there are we likely to
find the clues to where we have wandered astray in our Great Thoughts. True; the
examples we will consider in this book are quite unlike anything found in Austin’s Sense
and Sensibilia (for I believe we must zig-zag between technical example and ordinary life
to get our job done), but we share an underlying commonality of skepticism and
philosophical modesty.

(vi)
Semantic finality. However, most adherents of the so-called ordinary language
movement (the school to which Austin is usually consigned) presume that we must
have acquired the appropriate subtle uses of our ordinary words in the process of
becoming competent in English (Austin’s own attitudes seem weaker and more delicate!?).
Although professional philosophers frequently bungle their intricacies, it is maintained,

° J. L. Austin, Sense and Sensibilia (London: Oxford University Press, 1964), 3.
10 J. L. Austin, “A Plea for Excuses” in Philosophical Papers (Oxford: Oxford University Press, 1961).
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we nonetheless learn complex, implicit rules from our linguistic tutors that restrict
“concept” and “attribute” to finer circuits of proper application. If we would only attend
to these rules, it is argued, we should be able to prevent language “from going on
holiday”!* in the manner that leads to errant philosophizing.

The thesis that we learn, as part of the process of becoming competent in English,
complicated layers of criteria for the application of words like “concept” or “red” has
proved notoriously hard to defend. Its continuing source of attraction to certain thinkers
lies in the hope that, could these evaluative epicycles be cleanly identified, many of the
problematic assertions of mainstream philosophy could be cleanly dispatched. Unfor-
tunately, there is little evidence that well-bred usage shelters such delicate and canny
discriminations. Linguists, to be sure, have ably demonstrated that “proper usage”
makes very fine syntactic discriminations indeed, but these most often represent the
artifacts of linguistic descent rather than homegrown displays of philosophical acumen.

While I have considerable sympathies for many of the objectives that Austin and the
ordinary language school set themselves, such projects rest upon an untenable view of
language insofar as they demand a foundation in the notion that “our linguistic training
tells us how to use notions like ‘concept’ properly.” Certainly, the project in the present
book proceeds upon the basis of diametrically opposed presumptions. In particular, the
story told here maintains that many of our conceptual misadventures arise precisely
because our “linguistic training” has not prepared us adequately for dealing with a
vexatious world.

To explain what I have in mind, let us consider a more general claim that still informs
many forms of philosophy of language apart from the ordinary language school. This is
the tenet that I call semantic finality, viz., the claim that, with respect to a wide range of
basic vocabulary, competent speakers acquire a complete conceptual mastery or grasp of
their word’s semantic contents by an early age—no later than 10 or 11, say. This core
content then acts as an invariant that underwrites many of our characteristic endeavors:
“If we don’t share common, fixed ‘contents,”” it is asked, “how can we possibly
understand what others are talking about? For that matter, how can we be sure we are
addressing even the questions we pose to ourselves?” To be sure, it is conceded that,
beyond their initial period of conceptual inoculation, speakers will often tinker
with these early basic contents in minor ways—e.g., later we learn that the usage of
“dog” can permissibly extend to cover the wider family Canidae and poetically stretched
to embrace human feet. Nonetheless, the majority of matters we subsequently learn
about dogs—that Jones™ specimen down the street is an ugly brute; that they are largely
color blind; that they are available in sizes smaller than squirrels, etc..—do not alter
the stored core content of being a dog and can be ignored by the student of semantics
proper.

It is commonly argued, furthermore, that such semantic finality by the age of lin-
guistic majority follows as a necessary consequence of the fundamental creativity of
language: the undeniable fact that a linguistically competent speaker can understand a

>

' Wittgenstein, Investigations, §38.
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vast range of sentences she has never before encountered. Here is an explication of the
latter by the linguist Ray Jackendoff:

The fundamental motivation behind generative syntax is of course the creativity of lan-
guage—the fact that speakers of a language can understand and create an indefinitely large
number of sentences they have never heard before . . . Corresponding to the indefinitely large
variety of syntactic structures, then, there must be an indefinitely large variety of concepts
that can be invoked in the production and comprehension of sentences. It follows that the
repertoire of concepts expressed by sentences cannot be mentally coded as a list, but must be
characterized in terms of a finite set of mental primitives and a finite set of principles of
mental composition that collectively describe the set of possible concepts expressed by
sentence . . . It is widely assumed, and I will take for granted, that the basic units out of
which a sentential concept is constructed are the concepts expressed by the words in the
sentence, that is, lexical concepts. It is easy to see that lexical concepts too are subject to the
argument from creativity.12

Indeed, Dr. Seuss relies upon this same creativity more succinctly when he explains the
virtues of the letter “O™:

“O7 is very useful; you use it when you say,
“Oscar’s only ostrich oiled an orange owl today.”1?

The joke, of course, is that nobody except Dr. Seuss himself (and derivative com-
mentary such as my own) is likely to utilize the proffered “useful” sentence; none-
theless, we feel we understand it completely. The doctrine that the full range of possible
sentential thoughts is generated by an initial stock of fully understood core concepts is
sometimes called the thesis of strong compositionality.'

As such, the doctrine is very much part of what I have called the classical picture of
concepts. To be sure, strong compositionality is no longer quite the overpowering
dogma amongst linguists that it was some years ago—it is recognized, for example,
that a wide range of linguistic irregularities are acquired by more specialized means
later in learning. But, surely, there is much that is right about a basic contention of
“finality”; it seems likely that there are fairly specific forms of data that a speaker
must internalize in order to parse novel sentences with respect to their grammaticality
and rough import.

However, for our purposes in this book, it needs to be recognized that the semantic
invariants provided under such “finality” are unlikely to carry the burden that many
philosophers expect them to lift. As we continue to work with our words past our
hypothetical date of finalized capacity, virtually every term of macroscopic evaluation
becomes subject to subsequent shaping pressures for which our training has left us
unprepared. In compensation, subtle correctives and barriers creep into our language,

12 Ray Jackendoff, “What is a Concept that a Person May Grasp It?” in Eric Margolis and Stephen Laurence, eds.,
Concepts (Cambridge, Mass.: MIT Press, 1999), 307.

3 Dr. Seuss, Dr. Seuss’s ABC (New York: Random House, 1963), 34.

' Alan Cruse, Meaning in Language (Oxford: Oxford University Press, 2000).
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often quite unnoticed, with the net effect of turning our classificatory concepts in quite
different directions than we originally pictured. These processes etch a finer grain into
our usage that often serves as the wharfs from which ur-philosophical misadventures
later embark.

A good deal of this book will be devoted to cases of a more substantive cast, but let
us look at a familiar predicate where the effect is quite palpable. I have in mind “is a
rainbow,” a phrase whose revealing eccentricities will be discussed on occasion
throughout this book. Here is a word that might be regarded as the ultimate linguistic
survivor: like its biological equivalent, the cockroach, we can be confident that “rain-
bow” will remain active in English on the Day of Armageddon. Yet if ever there was a
word conceived in semantic sin, it is this one, for as children we clearly assimilate its
usage to that of “arch,” to the extent that we liberally accept any fairy tale in which
agents deal with “rainbows” as if they could be climbed, moved or located (from
L. Frank Baum’s Tik Tok of Oz):

[A] gotgeous rainbow appeared [and the fairy]. .. held out her arms. Straightway the
rainbow descended until its end was at her very feet, when with a graceful leap she sprang
upon it and was at once grasped in the arms of her radiant sisters, the Daughters of the
Rainbow.'s

To parse a passage like this correctly undoubtedly requires the infusion of a fair number
of “arch”-related semantic notions. Indeed, we might employ the Baum passage as a
reasonable test of whether a 7-year-old child “knows the meaning of ‘rainbow’ ” or not.

But, of course, the worldly stuff that actually props up our ongoing “rainbow” usage
is nothing like an arch at all, but consists of suitably irradiated raindrops. How do we
manage to keep talking profitably as adults of “rainbows” in the real world, given the

* L. Frank Baum, Tik Tok of Oz (Chicago: Reilly and Lee, 1914), 248. The illustration is by the great John R. Neill.
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preposterous misunderstandings in which this term was engendered? In this regard, I
recall no pedagogical sagacity on the part of my parents, estimable as they otherwise
were; to the contrary, I vividly remember having the veil of “arch” lift suddenly from
eyes in the course of perusing The Boy’s Big Book of Science (or some tome of allied
title). At approximately this same age, my mid-childhood belief in Santa Claus suffered
similar ontic shock from the whisperings of an older brother, but, unlike “Santa,”
“rainbow” somehow regained its wobbly legs and managed to earn a very robust, apply-
it-to-the-real-world continuation into my adult years. What secret flexibility allows
“rainbow” to adapt so successfully? In fact, the predicate manages to soldier onward
precisely because we absorb rather complicated adult restrictions with respect to the
circumstances in which we can meaningfully speak of rainbow “locations” and “orien-
tations” (we shall study the mechanics of this in 7,viii). To be sure, our original “arch”-
focused naiveties linger on in fossil form, in the guise of a peculiar double standard that
divides the sorts of statement we tolerate within a fairy tale from those that we accept
within real life, adult application. Since these quiet restrictive controls tend to “just grow
up” (like Topsy), it is quite easy to overlook their presence.

The chief mischief that an exaggerated faith in semantic finality brings to our
understanding of linguistic process is the belief that all these quiet mature adjustments of
context and usage don’t matter to conceptual content proper; that, mutatis mutandis,
the latter must remain essentially mummified from age 8 to 85. But this presumption of
invariant continuation, I claim, is not correct at all and often proves the source of
grievous misunderstanding. After all, when we typically wonder about the “proper con-
tent” of our concepts within the intrigues of ordinary life (or when we become scien-
tifically confused), we are rarely interested exclusively in the invariants required to
recognize grammaticality, but instead worry about matters of a larger scope. Can we
trust this concept to behave acceptably when we try to bring it into an untested domain of
application? Will we will be led astray if we trust old inference patterns in this new arena?

Admittedly, it is hard to fit serious issues of “behavior within untested domains of
application” to our “rainbow” example, but we can feebly try. Is it ever possible for a
real life rainbow to lie on its side, for example? Could we employ such hypothetical
occurrence as a signal to alert a confederate to a secret rendezvous? The answer to both
questions happens to be “yes,” but little of practical consequence hinges upon the result.
However, it is plainly obvious that our “untested domains of application” will matter
a good deal to notions like “force” and “hardness” (to pick two terms we shall study
extensively), for our buildings fall down and our knife blades dull at inopportune
moments if we augur their conceptual contents wrongly. As I shall vividly detail, when
we normally ask, “How should our concept of hardness be properly understood?,” we
are framing a question that reaches far beyond the range of what any 8-year-old master
of the terminology knows. We portray what occurs within everyday conceptual eval-
uation quite wrongly if we presume it simply represents a matter of checking whether a
speaker qualifies as “knowing the word’s meaning.”

In short, I claim that the linguistic behaviors of “hardness,” “force” and “redness”
display considerable affinities with “rainbow”’s manifestly weird deportment. It is
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merely that their finely grained oddities are less apparent to the untutored eye (but, of
course, this contention remains to be proved).

With “rainbow,” we also witness a basic phenomena that will occupy us in more
substantive forms throughout the book: no matter how a term may begin its career, the
subsequent necessity of accommodating to real world contours can cause it to migrate
in unexpected directions. The term’s continuing vitality may require that we absorb
peculiar restrictions that arise as natural adaptions of misbegotten original instruction to
suit the developing demands of physical circumstance. These complicating but
improving coils are likely to lock in place no matter how we are have been initially
instructed (our parents may have been fierce devotees of the thesis that rainbows truly
are arches, but we will meekly accept the necessary adult curbs all the same). There is no
reason to expect our linguistic training (which, after all, is willing to certify us as
“competent masters of the concept rainbow” at ages—7 or so—when we still attribute
material forms to rainbows) secretly anticipates the later adaptations in any reasonable
sense. Without benefit of juvenile or parental foresight, adult “rainbow” usage regularly
discards large portions of its originally allocated field of grammatical claims, leaving
behind only a complexly gerrymandered residue that neatly illustrates Wittgenstein’s
famous remark:

It is not every sentence-like formulation that we know how to do something with, not every
technique has an application in our life; and when we are tempted in philosophy to count
some quite useless thing as a proposition, that is often because we have not considered its
application sufficiently.1s

That such mature retoolings are rather commonly required merely reflects Nature’s
obdurate unwillingness to conform to classificatory practices that are ingenuously
framed. Children, on the other hand, usually can’t acquire the full complexity required
unless they build upon earlier stages more naively pictured. The additional strictures
they must eventually acquire to satisfy the world’s prickly requirements represent a
(fairly) predictable adaptation to adult circumstance, but their contours will not appear
foreshadowed in what the children have actually been taught.

In my estimation, a chief service rendered by words like “concept” and “attribute” is
that they provide a vocabulary that allows us to monitor and correct our usage as we
slowly advance them towards increasingly demanding standards of adequate per-
formance. To fulfill this function sensibly, our talk of “concept grasp” et al. must display
considerable sensitivity to the maturational level of the speakers we attempt to evaluate.
Faced with a very young child who is plainly baffled by Baum’s description of the fairy
on the rainbow, we might declare, “Huey probably hasn’t really acquired the concept
rainbow yet, having not reached the required Piaget level of causal understanding with
respect to material objects.” But an adult who fully accommodates this same demand
might be reasonably viewed as conceptually incompetent: “Dewey clearly misunder-
stands our normal concept of rainbow because he absolutely insists that rainbows can’t

'¢ Wittgenstein, Investigations, 6,520.
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represent banks of irradiated raindrops on the grounds that rainbows have to be things
that fairies can potentially climb and no one can coherently perform that activity on
smallish drops of precipitated water. Clearly Dewey mistakenly builds more into his
peculiar conception of rainbow than should be there.” Here we seem to fault Dewey for
stoutly maintaining exactly the same juvenile thesis that we require as a conceptual
benchmark in assessing young Huey’s conceptual achievements. But we don’t seem
satisfied with an exclusively adult approach either: aged Louie might suffer allied
conceptual criticism if, despite his stunning mastery of the optics of atmospheric display,
he stares at the Baum passage in puzzled bewilderment, “I don’t get it; how can anything
coherently climb up a bank of irradiated rain water?” Louie may be a master of luminary
science, we might sadly conclude, but he doesn’t fully grasp the notion of rainbow as the
rest of us employ it. In such subtle ways, it seems that the standards we demand of
conceptual grasp adjust themselves naturally to the shifting contours carved out by
“rainbow”’s quirky career.

Since such issues will concern us in the sequel, I might also remark that a concept’s
behaviors over long periods of historical time (the strange vicissitudes that force has
suffered, for example) need to be approached with an allied context-sensitivity.

Accordingly, it simply does not appear to be true that we evaluate the contents of
concepts according only to what needs to be learned by the age at which speakers are
normally pronounced conceptually competent. In fact, as we witness in Dewey’s case,
we naturally utilize “concept” as a term to guide a usage along a more profitable course if
it has begun to develop improperly. Dewey is grown up now; he should recognize that a
proper usage of “rainbow” does not require that they must possess a frame upon which
folks can clamber. So we tell him, “Dewey, you don’t have this concept quite right.”

To be sure, the additional restrictions we must later learn in order to continue to
qualify as grasping “rainbow”’s content properly rarely affect its range of accepted
grammaticality, in any reasonable sense of that term. As we noted, sentences forbidden in
adult usage are usually accepted without cavil in fairy stories. For this reason, perhaps the
devoted linguist needn’t evince much interest in the phenomena of post-competence
learning that I stress here. We can concede that a discrete and recognizable stage of
“acquiring the basic syntactic and semantic skeleton of English” probably constitutes a
seminal event within the formative etiology of a usage. If so, whatever worldly pres-
sures further shape linguistic behavior beyond this point, however interesting they may
be, needn’t concern the student devoted solely to limning this hypothetical platform of
early competence. But the student of philosophy—or science, music, intellectual history
or any of the myriad other topics where ur-philosophical thinking about concepts
frequently goes awry—cannot afford the luxury of such a tightly confined focus on
linguistic “content.” For when we typically talk about “conceptual contents” in those
contexts, we rarely restrict our attention to the concerns of our narrowly focused
linguist.

A chief difficulty here is that the classical picture of concepts firmly believes in
semantic invariants as well—indeed, the notion is critical to its optimistic assessment of
human capabilities. In turn, this conviction traces to the simple ur-philosophical pictures
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we commonly frame of our predicates, where we presume that hidden constancies
underlie terms that are actually subject to considerable flux and instability. The question
of why we prove so vulnerable to these ur-philosophical currents will serve as a
recurrent theme in this book. At present, my point is simply that the linguist’s com-
petency invariants can rarely serve as the semantic contents of classical thought. After
all, the latter are frequently invoked in circumstances where mentioning the linguist’s
competency invariants would seem like a joke. “What should we regard as the proper
core of the concept force?” “Well, my mama taught me that a force is a kind of shove.”

The root reason why we cling strongly to the invariants of the classical picture traces
to a fear of unfoundedness: if language isn’t tightly moored to constant concepts, then our
projects may come unraveled. This is revealed in the nervous questions we are inclined
to frame: “If we don’t share common, fixed ‘contents” with our fellow speakers, how can
we possibly understand what others are talking about? Without continuing invariants,
how can we even address the questions we pose to ourselves:” I think the only way to
address these unsettling concerns is to work through an appropriate range of calming
examples. But we don’t develop these anxieties because we’ve read modern linguistics
and have decided that our thoughts must be therefore restrained by the invariants it has
uncovered; such worries trace to far more primal sources.

In any case, it is easy to fall into the trap of presuming that, whenever we speak of
the concepts affiliated with predicates, we always consider the same underlying factors.
But the rigors of matching the complexities of real life usage actually force our adult
employment of “concept” to follow more complex patterns, although the various hedges
and correctives that make this possible may escape our notice. In short, applicational
practice and associated picture may come rather dramatically apart in our usage of “con-
cept” (just as it does with “rainbow”), without our paying much attention to the shift.

Prima facie, it is easy to supply cases where our evaluations of what is required for the
“complete conceptual mastery” of a trait shift dramatically according to context. We
provided several examples involving being a rainbow above; here is another. A math-
ematics teacher might write in a letter of recommendation:

Although it was a purely technical “cookbook” course, through her fine work Penelope has
demonstrated a complete mastery of the fundamental calculus concepts and is more than
adequately prepared to take courses in mathematical analysis.

Yet two hours later she might announce, in a second vignette from college life:

Class, we must pay careful attention to these dreary O/c matters, because even the great
Euler didn’t really grasp the proper content of the calculus concepts he manipulated with
such astonishing skill.

On a possession of invariants view, the discordance betwixt these two natural expres-
sions of “conceptual evaluation” should trouble us because, by the standards we utilize
in framing the second claim, Penelope “possesses” the concepts of the calculus far less
ably than Euler. Not only was he more technically deft than Penelope (or anyone else
now alive), he even thought correctly about “limits” to a certain extent whereas no
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semantic issues of this ilk may have ever crossed Penelope’s mind during her immersion
in cookbook rules.

In the sequel, I will often stress that real life conceptual evaluation is heavily con-
textual and that phrases like “mastery” and “proper content” generally focus upon the
skills that are especially salient at the stage of development under consideration. But if we
ignore this palpable sensitivity to developmental grade (which I call “seasonlity” later)
and remain implacably convinced (because of semantic finality) that all key directives of
predicative use lie secretly preformed within early conceptual grasp, then we will
engender the somewhat mythical and elusive picture of concepts that stands at the core
of the classical picture.

(vii)

Lessons of applied mathematics. Accordingly, despite my sympathies for Austin’s
disapproval of philosophical Gleichshaltung, the argument in this book will not proceed
under the assumption that it seeks a conceptual analysis of “concept.” Indeed, I think the
range of words that “concept” attempts to evaluate are so varied in their impertinent
behaviors that “concept” itself cannot be expected to behave in a rule-monitored way
across all of its applications. Our evaluative term eventually acquires its subtle dis-
criminations through its assigned duties; whatever initial guidance we acquired from
Mom and Dad are probably simplistic in their contours.

But why do predicates sometimes behave so perversely? Here my lines of thought
depart even more dramatically from Austinian emphases, for I believe the answer rests
largely at the unwelcoming door of Mother Nature. The universe in which we have
been deposited seems disinclined to render the practical description of the macroscopic
bodies around us especially easy. Quite the opposite; applied mathematics has dis-
covered that even physical systems of a theoretically simple composition are apt to
behave in disagreeably complex ways. Insofar as we are capable of achieving descriptive
successes within a workable language (that is, devise linguistic gambits that permit
valuable inferential conclusions to be drawn or allow for prudent planning), we are
frequently forced to rely upon unexpectedly roundabout strategies to achieve these
objectives. It is as if the great house of science stands before us, but mathematics can’t
find the keys to its front door, so if we are to enter the edifice at all, we must scramble up
backyard trellises, crawl through shuttered attic windows and stumble along half-lighted
halls and stairwells. Add an extra term to an equation we already understand or tweak its
boundary conditions slightly and we may find that we must invent entirely new fields of
mathematics, with an expenditure of vast amounts of cleverness and perseverance, to
extract any information at all from our slightly altered specimen. This observation—that
we must continually devise unexpected stratagems to further our slow linguistic
advance upon the world—represents a vital lesson from applied mathematics from which
we can all benefit. Many working philosophers, however, greatly underestimate the
inferential difficulties that frequently prevent us from reasoning readily from premises
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to practical conclusion. Through one swift swipe of unjustified optimism, the practical
obstacles that force conceptual evaluation to turn complex in real circumstance become
removed from view. If, as is the wont of many professional philosophers, one
deals exclusively in schemata (“theory T,” “premises P”, “conclusion C,” etc.), one
can pass an entire career without ever experiencing the retarding obstinacies of real
practicality.

The history of successful applied mathematics often provides tales of the following
sort: scientists begin treating a target subject matter with terminology that they initially
conceptualize according to a fairly simple picture, but they find, as its successful
applications grow, that puzzling anomalies or breakdowns gradually emerge. The
restrictive patterns in which their words seem wisely used do not suit their original
picture of its activities at all. A painful—and often protracted—scrutiny of “how their
original successes worked” may ensue, to the eventual conclusion that their under-
pinnings rest upon drastically different foundations than were originally presumed; that
an accurate treatment of their subject requires more delicate considerations of strategy
and circumstance than were contemplated in the confident days of first beginnings.
Indeed, these emergent complexities can prove so intricate that, as with “rainbow,” it is
virtually unimaginable that humans could have wended their way to such refinements
without having first bumbled through an initial stretch of semantic naivety. In the
interim, we must sometimes bide our time patiently, while we await semantic
illumination.

We should not pretend that, through armchair meditation of a sufficiently diligent
sort, we might have forecast from the outset how these wavering directivities will work
themselves out. Nor should we imagine that, as we evaluate such terms for “content” in
the course of their developments, we can necessarily penetrate to the deepest heart of
what makes them tick. Possibly in fifty or a hundred years we will better understand the
sources of the pressures that mold our usage as it does, but, most likely, not now. In
many ways, this plea for tempered patience represents nothing but a recasting of
Quine’s favorite simile (derived from the sociologist Otto Neurath, who appropriated it,
in turn, from antiquity’s ship of Theseus) of language requiring maintenance like a
schooner at sea:

[IJn Neurath’s figure, we cannot remodel [the vessel of language] save as we stay afloat in
it....The ship may owe its structure partly to blundering predecessors who missed
scuttling it only by fools’ luck. But we are not in a position to jettison any part of it, except
as we have substitute devices ready at hand that will serve the same essential purposes.\”

except that I allow that the day can eventually come when our ship is completed and we
recognize how all its finished parts fit together. But the utility of “concept” talk does not
apply only to perfected frigates; it provides a tool we must employ in the construction
work as well. And this is why our evaluations so often behave contextually; they are
helping advance the carpentry at hand.

7 W. V. O. Quine, Word and Object (Cambridge, Mass.: MIT Press, 1960), 124.
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Accordingly, a fair amount of this book will be devoted to questions of what might be
reasonably called linguistic engineering: given the problems that a difficult world presents,
they supply viable strategies for employing language to advantageous effect in their
presence. Leaning upon the hard-earned wisdom gathered within applied mathematics,
I will suggest some unusual policies for resolving these difficulties, which appear to be
realized, at least to first approximation, within the behaviors of certain familiar classi-
ficatory predicates. We can also benefit from the council of the engineers with respect
to semantic patience: sometimes we lack the means to figure out why our linguistic
mechanisms work as they do and we must wait until our understanding of supportive
process improves. After all, as the great Edwardian scientist Oliver Heaviside remarked
with respect to premature efforts to frame an electrical topic rigorously: “Logic is
eternal, so it can wait.”18

In fact, the lessons of applied mathematics supply several stronger morals for our
project: that our optimal forms of physical description are often constructed from ill-
suited materials skillfully assembled and that surface syntactic simplicity can be
purchased at the cost of complex underpinnings. But we should wait until we can
investigate suitable illustrations before we attempt to develop these thoughts further.

I firmly believe that, even when we retreat from the comparative rigors of applied
science to the slacker demands of everyday ofthand usage, the requirements of strategic
complexity do not vanish, for the same physical world confronts Huxley’'s veteran
guardsman and his raw recruit. To be sure, the sharp figures of required strategy may lie
comparatively muted within the carpet of looser usage, from which adjacent patches of
irrelevant assertion have been less rigorously pruned (adult “rainbow” talk is loosely
segregated from “arch”-based misunderstandings only through rather gimcrack con-
structions). It will be my constant policy to oscillate betwixt fairly regimented examples
of technical usage (to be explained, however, in accessible terms) and the looser
dominions of informal physical description. It is my hope that such comparisons can
best illuminate the nature of the problematic that “concept” talk generally needs to
address. To be sure, the untutored novice is likely to find himself consigned to a broader
range of adversarial circumstances than his superior, who can depend upon the con-
ventions of civilized fencing to maintain a more discernible order within his own thrusts
and lunges, while the recruit must thrash about in improvised response to less dis-
ciplined foes. But, again, I am not attempting full generality of description here; I
cannot supply a complete inventory of every pressure that effects every bit of language.
It will serve our purposes if I mange to trace out several non-classical patterns whereby
language use accommodates the strategic complexities required by real world
recalcitrance.

To sum up: although I agree with the ordinary language school that our wur-
philosophical strayings are often occasioned by misunderstood words, these confusions
do not stem from violations of linguistic norms laid down by polite society, but from

18 This is from Heaviside but I haven’t been able to retrace my source. The allusion is apparently to St Augustine:
“And yet the validity of logical sequences is not a thing devised by man, but it is observed and noted by them that they may be able to
learn and teach it; for it exists eternally in the reason of things and has its origin with God.” On Christian Doctrine, bk. 2, ch. 32.
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the misdiagnosis of external shaping pressures. We can’t fault predicates for merely
“going on holiday,” for, in a language that is constantly evolving to suit novel cir-
cumstances, one word’s day at the beach may prove to be another’s survey of exploit-
able resources.

(viii)
Why study concepts? Thus, although the techniques proposed will be somewhat
novel, my basic motivations for studying the problems of concepts should seem rather
familiar. We must first keep in mind the fact that the classical tools that Russell and his
contemporaries articulated were designed to tame the strange and unexpected beha-
viors of certain scientific terms. The materials they employed to this end were deftly
extracted from our everyday presumptions about conceptual evaluation. The problems
Russell et al. sought to remedy are quite palpable and, insofar as classical approaches
have genuinely assisted in the advance of science, they allow us to witness the good
offices that our words of conceptual evaluation commonly render us, even if their
underpinnings have been wrongly construed. Nonetheless, when all is said and done,
the classical picture of concepts is slightly too Pollyannish at its core: it is uniformly
bright and cheery and fancies that, with just a little hard work and good old-fashioned
soap and water, we can neatly mop up all of our messes. Looking backward to the
motivating problems of Russell’s era today, it now appears that the classical approach
didn’t manage to diagnose their underlying problems quite rightly. The characteristic
failures of those misreadings suggest, moreover, that our future prospects in science are
likely to be confronted with the same kinds of unexpected twists and oddities as
bedeviled the nineteenth century. We must learn to live with a somewhat diminished
set of expectations in comparison to those championed by the optimists of the classical
era. If so, how should we look at concepts, so that our philosophical expectations on this
subject can be brought in line with a less rosy appraisal of our conceptual prospects?
Indeed, a good way to understand the project of this book is to view it as simply the
engine of Russell’s thinking thrown in reverse (so that it becomes a kind of refrigerator).
Following our strong ur-philosophical tendencies to regard our predicates as generally
invariantly stable and otherwise amendable to “clear thinking” remedy, Russell pro-
poses that the conceptual difficulties afflicting science should be corrected through
similar expedients. One hundred years later, we now recognize that many of the central
puzzles of his day cannot be wholly remedied in his optimistic manner, but trace instead
to deeper and more subterranean questions of effective strategy. I maintain that the
same kinds of hidden strategic factors also affect the common classificatory terminology
of everyday life, albeit in less overt forms. I therefore recommend that we transfer
applied mathematics’ richer appreciation of the unavoidable divergences between fond
hope and supportive reality back to the circles of everyday life and let this wisdom curb
the strands of ur-philosophy that sometimes prompt us to rash enthusiasms and
embellishments.
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So the basic philosophical brief we set on our desks is exactly the same as Russell’s:
evaluate, as best we can, the prospects we confront for bringing wayward predicates and
concepts under adequate management. This requires, for the reasons we have surveyed,
that we study what we are about when we evaluate the contents of sundry concepts, for
that is the activity of ordinary life from which this entire fabric spins.

As we have noted, linguists or psychologists frequently have quite different goals in
view: determine what sorts of data need to be absorbed in order that certain basic
linguistic and psychological skills be acquired. As such, these are perfectly laudable
purposes and can also be fairly described as “constructing theories of human concepts.”
But, in accepting that description, we should not fall into the trap of presuming that such
investigations are likely to prove directly pertinent to problems sketched above. That
would occur only if an extremely strong version of semantic finality were to hold: that
everything we normally consign to “conceptual content” is captured by the conditions
of competency we acquire when we master a notion. Prima facie, that assumption
should be embraced only after very cautious scrutiny.

Such animating concerns keep this book’s investigations in harmony with both
philosophical tradition and issues of salient practical consequence. As mentioned before,
I am sometimes puzzled about the exact motivations of the contemporary philosophers
who pursue the study of concepts nowadays, because their proposals have little evident
bearing on the problematic I have sketched. To be sure, sometimes (as in the case of
David Lewis) the point of view seems wholly classical in quality and hence can be
understood as simply a fine-tuning of Russell (and I've incorporated some of Lewis’
views in Chapter 3’s appendix). With respect to W. V. Quine, Michael Dummett, Robert
Brandom and other critics of that type, the motivating impulse is to isolate the precise
manner in which the classical picture distorts a reasonable view of human capacity. I do
not agree with their varying diagnoses but fully share their overriding objectives, for this
book represents my own effort to carry a similar project through.

But other writings on concepts often leave me baffled. Sometimes the provocation to
their production seems little more than disciplinary tropism: a new “theory of concepts”
is proposed simply because “that is the kind of thing philosophers are supposed to do.”
There is a variant strain afoot that maintains that a “general theory of concepts” is
wanted to satisfy the alleged requirements of folk psychology, cognitive science or both.
I believe that serious misapprehension about the likely character of scientific theories is
tangled up here, but these are issues best postponed until a suitable moment later in the
book (10, iii).

However, I am reluctant to criticize such endeavors very extensively, for I am per-
plexed by the fact that such works rarely wander near the kinds of troublesome cases
that explain, to me at least, what the primary point of worrying about concepts is. But I
hate to frame hypotheses as to how authors might address issues they ignore, for I am
not fond of putting words into other people’s articles.

This discomfort with the motivational lapses of the contemporary literature explains
why a fair number of pages are devoted towards placing the common focus of
Russell and myself back on the table (including its original ambitions for scientific
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improvement). I have strived to accomplish this as far as possible with simple and
homey examples, although I will also register some of the characteristic cases that have
proved critical within the development of science. But if the reader finds the little
parables wherein I develop this material (contained mainly in Chapters 2 and 8) boring
or superfluous, they can be lightly skimmed.

(ix)

Mitigated skepticism. The exaggerations of classical thinking and its derivatives are
scarcely our only concern, for there remain all those nihilistic tendencies that cluster
under philosophical banners such as “holism,” “post-structuralism™ and “deconstruc-
tion.” For better or worse, none of these can be fairly labeled as classical in intent.
However, the first of these—holism—was engendered in the mid-nineteenth century as
an attempt to counter certain forms of classical rigidity. In its original form (say, as
provided in the writings of the German physicists Hermann Helmholtz and Heinrich
Hertz), the doctrine was temperate in character and represented only a rather mild
departure from classical orthodoxy (4, iii). But in the twentieth century, holism’s more
unhappy proclivities were allowed to run to wild and destructive extremes, supplying us
(inter alia) with Kuhnianism and post-structuralism. Truly if these doctrines represent
our only alternatives to classical thinking, we should surely cleave to the latter, fol-
lowing Hilaire Belloc’s advice:

And always keep a-hold of Nurse
For fear of finding something worse.'®

Certainly, I want my own measure of anti-classicism to be considerably more
restrained than any of this. In fact, our concepts don’t fail to be classical because, as
holism would have it, their busy fingers weave through every doctrine we accept, but
because the increasing demands of real world pressure often shift the polar compasses
that guide our words silently in subtle and unrecognized ways. It is an unfortunate
aspect of our culture that we are encouraged to suppose that conceptual readjustments
always enter language in some sudden triumphal burst of brilliance—this prompts the
exaggerated worship of “genius” to be surveyed in Chapter 8. Episodes of this ilk occur,
of course, but quite often significant changes gradually sneak into a usage in small and
unnoticed ways. Sometimes no assignable human agent can be credited for these little
turns of screw, for it is mainly the hidden hand of Nature’s obduracy that forces the
directionality. Adaptively stumbling through a series of imperfect adjustments repre-
sents as significant an aspect of the natural history of words as it does with respect to the
descent of biological species. Full recognition of the required subtleties of a terminology
often dawns upon us slowly and it seems beyond the reach of human capacity to speed
up this lengthy process of arrival significantly. Analogously to “rainbow,” certain

'* Hilaire Belloc, “Jim, Who Ran Away from his Nurse, and was Eaten by a Lion™” in Cautionary Verses (New York:
Alfred A. Knopf, 1976), 12.
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developed strategies seem so inherently complex that it becomes hard to conceive how
they could have been linguistically first delivered without the midwifery of misunder-
standing and false optimism. For such reasons—and these considerations will be
abundantly illustrated in our case histories—, sometimes it is wise to not inquire too
deeply into the strategic workings of a successful span of usage; sometimes our linguistic
motto should temporarily be, “If it ain’t broke, don’t attempt to determine exactly how
it really works.”

Nonetheless, such intervals of profitable neglect last only so long; eventually our
semantic pigeons return to roost and we become forced to trace more accurately the
true rationale whereby our usage has heretofore supplied us with proximately valuable
results. And we report what we’ve learned in the language of “concept” and “attribute,”
for that is one of the chores they facilitate.

In sum, our limited capacities for far-reaching conceptual insight create a linguistic
predicament that nicely illustrates what David Hume aptly describes as

the whimsical condition of mankind, who must act and reason and believe, though they are
not able, by their most diligent inquiry, to satisfy themselves concerning the foundation of
these operations or to remove the objections which may be raised against them.2°

Hume, to be sure, gloomily presumed that the semantic underpinnings of most words
remain permanently sealed off from our view, whereas I maintain that we are perfectly
capable of discerning their proper foundations clearly. The rub is simply that doing so
can consume a lot of time and research and cannot be readily acquired through armchair
musings. In the meantime, as Hume correctly notes, we must continue to “act and
reason and believe.” In consequence, many of the most interesting questions in
philosophy of language and the methodology of science concern the issues of how we
should proceed in the periods while we patiently await fuller enlightenment. But per-
manent pessimism aside, otherwise Hume is right: our conceptual plight is rather
whimsical, given the pretensions to complete understanding we commonly entertain:

The greater part of mankind are naturally apt to be affirmative and dogmatical in their
opinions, and while they see objects only on one side and have no idea of the counterpoising
argument, they throw themselves precipitately into principles to which they are inclined,
nor have any indulgence for those who entertain opposite sentiments. To hesitate or balance
perplexes their understanding, checks their passion and suspends their action. They are,
therefore, impatient till they escape from a state which to them is uneasy, and they think
they can never remove themselves far enough from it by the violence of their assertions and
obstinacy of their belief 2!

Our “affirmative and dogmatical” natures (from which none of us wholly escape) play a
substantive role in complicating our understanding of conceptual evaluation—the
optimism at the heart of the classical picture stems from these inclinations. As Hume’s
remarks indicate, we share an innate inclination to overestimate slightly whatever

20 David Hume, An Enquiry Concerning Human Understanding (Indianapolis: Bobbs-Merrill, 1955), 169.
2! Ibid.
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security we've managed to achieve within a favored field of endeavor. A safety engineer
trusts that her parameters of building tolerance are somewhat more reliable than they
really are. A mathematician is convinced that his own proofs will stand forever as
logically unassailable, even as he is aware that the prevailing currents of mathematical
focus often swirl elsewhere in unpredictable directions. We feel instinctively convinced
that we know what it’s like for a stone to be red on the surface of Pluto, although none of
us has ever visited such an inhospitable clime. Perhaps most emblematic of this basic
human foible, the mere act of entering a gambling casino seems capable of reducing the
most rational among us to quivering, primitive superstition, improvising implausible
incantations and highlighting spurious patterns in vain attempts to convince ourselves
that we can hedge, through suitable linguistic gambits, against outcomes that lie
inherently beyond our control. The headwaters of classical optimism trace, I believe, to
this same ur-philosophical spring.

As Hume observes—and the lessons of applied mathematics collaborate—, we are
frequently forced to “act and reason and believe™ in linguistic circumstances that lie far
in advance of any satisfactory assessment of the “foundations of these operations.”
Given our genetic inclination to claim unmerited certainty, it is not surprising that we
habitually exaggerate the strengths of the assurances we possess when we fancy we have
grasped a concept adequately. Often we presume that we have gauged the long range
directivities of our terms to standards higher than we should presently aspire. In truth,
what we concretely know about the working bases of commonplace descriptive
vocabulary is apt to prove somewhat thinner and to provide somewhat weaker guarantees
with respect to future linguistic activity than we choose to believe. Nevertheless, we
doggedly struggle to maintain the shifting slate of semantical considerations that might
arise over the long history of a tricky word within a single and tidy folder, for that
hypothesis of semantic predetermination better supports our illusions of perfect con-
ceptual foresight. Rather than accepting our altering evaluations as simply the natural
expression of new interests that emerge as a word ages, we fancy that its unfolding
morphology must have lain preestablished, its schedule of adult organs already intact,
within some originating conceptual seed. All of this latent content, it is claimed, we
manage to grasp completely early in our careers and the erratic later fortunes of
derivative, force and hardness indicate nothing beyond the pitiable fact that we sometime
botch the processes of maturation. Or, when a term’s patterns of unfolding prove too
irregular to suit this convenient myth of preformation, we decide that its users have
somehow switched, without noting the slippage, the concepts originally consigned to
the predicates “derivative,” “force” and “hardness” (semantic accidents that presumably
occur during “moments of mental abstraction” like the one that caused the governess in
The Importance of Being Earnest to mistake her infant charge for a three-volume
sentimental novel). Indeed, imputations of unnoticed polysemy represent a common
hallmark of classical thinking, as we shall frequently observe in the sequel. These
temptations to fictive hypothesis are understandable, for if we seek to maintain the
assurance that we possess the fortitude of semantic character to restrain our own
usage to the conceptual straight and narrow, the lamentable straying behaviors we
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invariably witness in the usages of our peers can only be explained by the fact that they,
due to undisciplined inattention, have permitted their words an excess of conceptual
leash, leading to the shifting evaluations of “conceptual content” we have described.
Whereas only experiment can decide whether a theory is true or not, we would very
much like to believe that unadorned clear thinking can, if we are simply careful enough,
inventory the contents of our various concepts completely. “Tis odd, we wonder, that
so few of our predecessors have been able to uphold this same semantic standard
successfully.

Insofar as I can determine, such are the root causes of our instinctive attachment to
classical “conceptual invariants.” As much as anything, the long argument of this book is
designed to encourage my readers to look at natural linguistic processes in terms other
than these; to tell a tale of thought and language that does not recount a dirge of stalwart
contents continually grasped and continually betrayed. In fact, as we’ll discuss later (5,1),
there is a substantial tradition of philosophical endeavor (which I will call pre-pragmatism)
that agrees with me in these mildly deflationary ambitions. Unfortunately, most of
its adherents become so carried away by anti-classical fervor that they embrace
alternative visions that are “ever so much worser” in their consequences than the
classical story itself (the post-structuralism of which I earlier complained is a case in
point). The trick, therefore, is to weaken the classical picture of content sufficiently
to bring our conceptual expectations into alignment with what is humanly feasible,
without utterly shutting the door on our capacities to improve our usage in rigor
and clarity.

To gain a preliminary impression of the typical manner in which we mildly exag-
gerate our conceptual hold over descriptive words, consider this science fiction narrative
(adapted from an old paper of mine22). As a kid, I once saw a movie entitled Untamed
Women in which a tribe of Druids were depicted as having emigrated long ago to an
isolated South Sea island also populated, as luck would have it, by dinosaurs and
ill-natured cavemen. Through their centuries of Polynesian isolation, this Druid band
continued to speak a charming, although stilted, form of antique English and when the
Yankee aviator heroes of our movie landed their fuelless B-29 immediately before them,
all assembled Druids cried out, in a spontaneous display of collective classification, “Lo,
a great silver bird falleth from the sky.” To these Druids, having never heard words like
“airplane” and having little contemplated the possibilities of machine flight heretofore,
“bird” seemed exactly the right word to capture the novel object that had just settled
before them. Most real life linguistic communities are rather conservative in how readily
they accept new terminology, so it is not surprising that the Druids persisted in
employing “bird” in the same airplane-tolerant way throughout the course of the film.
And we may imagine (here I depart from the movie’s scenario, which strayed in more
lurid directions) that this linguistic practice perseveres even as the Druids eventually
master all of modern biology and allied fields. “Yes, I recognize”, an up-to-date Druid
declares, “that we do not want to place great silver birds (which are mainly metallic in

22 Mark Wilson, “Predicate Meets Property,” Philosophical Review 91, 4 (1982).
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composition) into the same biological class as other animals such as chickens. None-
theless, my forebears have always employed bird” with a more general meaning than do
the Yankees and I respect their ancestral practices. For biological purposes, the technical
term ‘aves’ will do nicely. But why should we follow the Yankees otherwise in their
strange classifications? After all, they are also inclined to dub flightless cassowaries as
‘birds,” a classification that Druids have always rejected as deviant (although we allow, of
course, that these creatures belong to aves).”

Yet, suppose that the first Druid sighting of an airplane does not transpire in
observing a vehicle aloft but instead happens when an exploration party stumbles across
its downed wreckage in the jungle, its unkempt crew lounging around its hulk with their
laundry draped from the ailerons. “Lo!”, our alternative Druid band spontaneously
decrees, “a great silver house lieth in the jungle.” The vehicle’s arboreal mise en scéne
now suggests “house” to these folks every bit as vividly as the airborne arrival had
erstwhile prompted “bird”. This form of usage might easily persist, leading modern
Druid descendants to declare, “Of course, silver houses aren’t birds—did you ever see
windows in a bird? However, our ancestors were right to characterize these flying
devices as ‘houses’ because they can be lived in. Our people have never intended ‘house’
to be employed only in the narrow, ‘silver house’-rejecting mode favored by the
Yankees.”

We know enough, I believe, about human classificatory behavior to plausibly suggest
why these alternative scenarios might arise. Specifically, in classifying novel objects we
frequently search through a limited span of potential vocabulary, looking for the best
possible match. “What is this thing?” some cranial search engine asks in the manner of
the elderly critic in the Ernest Pintoff cartoon. This routine then consults some ledger
prompted by the accouterments of the setting. An object that maneuvers in the sky
evokes a different catalog (bird? star? UFO?) than one that sits sedately in the jungle
(house? rock? tapir?) But once an identifying tag has been set, it will be held fixed in
memory, even when the erstwhile airborne now rests on the ground. In this sense, the
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Druids were half-prepared to classify aircraft, but they falsely suppose that their selection
of labels was fully anticipated.

The chief point of this fable is that neither set of alternative Druids has any psy-
chological reason to suspect that they have not followed the preestablished conceptual
contents of their words “bird” and “house,” although the chief factor that explains their
discordant classifications actually lies with the history of how they happen to approach
the airplane. Both groups instinctively presume that their societally established notion of
bird has already determined within itself whether a bomber properly counts as a “bird”
or not. To bolster their case, they might cite the collective unanimity of their fellow
classifiers or report the degree to which everyone considered the classification psy-
chologically routine at the time (although, admittedly, they had never seen a bird/house
quite that big). In short, the Druids—in the company of the rest of us, I maintain—are
inclined to presume that the guidance behind the classification as a “bird” or “house” lies
entirely contained within their preestablished concepts of bird or house; they fail to
recognize that a substantial part of the directivity actually stems from their historical
point of entry into an enlarged classificatory domain. Here the Druidic tendency to assign
excessive credit to the realm of “what we have been conceptually prepared to do” seems
completely harmless, but it nicely illustrates a basic ur-philosophical mechanism that
allows us to misjudge the strength of our current conceptual grasp. In the next chapter,
however, we shall examine cases where allied misallocations of “preparation”
encourage genuinely unfortunate forms of conduct.

As 1 indicated above, I am scarcely alone in claiming that the “classical picture”
exaggerates, sometimes alarmingly, the “thickness” of the assurances we gather when
we become competent in a word. Many of my pre-pragmatic fellow travelers have been
likewise troubled by what they regard as the occult or magical characteristics embodied
within concepts as classically pictured, feeling, as I do, that its doctrines disguise an
uncanny overestimation of real human capacity (3,ii). Although the general tenor of
such remarks is right, I don’t believe that terms like “occult” or “magical” provide a
sufficiently sharp diagnosis of where classical thinking goes astray. As I've emphasized,
the traditional picture represents little more than the natural amplification of tendencies
implicit in our everyday policies of conceptual evaluation and it is most important that
we respect the fact that most of what transpires there proves on the mark and helpful.

So I think, rather than complaining vaguely of myth or magic, our little parable of the
Druids supplies a better initial sense of the exaggeration that neo-pragmatists decry in
classical portraits of conceptual attainment: “It is beyond human capacity to fully pre-
pare ourselves to classify any damn thing that might come along, but we can easily fool
ourselves into believing that we possess such secret capabilities.” In our story, a small
degree of uncanny ability is engendered as post-airplane Druids instinctively lump
together semantic considerations that emerge as salient at different stages along “bird”’s
career, encouraging a false picture of preformed anticipation. This common but ill-
founded form of semantic blurring creates, from individually acceptable but temporally
distinct, ingredients, a joinery of elements that only encourages our presumed status as
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masters of future contingency. The mildly “supernatural” aspects of classical concepts
thus emerge when many factors, plausible and important when regarded singly, are
amalgamated into unsorted unity, rather as the impossible capacities of a mythological
hero might be assembled from the real virtues of scattered individuals.

As creatures of an “affirmative and dogmatical” disposition, I am often reminded of
an episode from my youth. I used to stalk my neighborhood as a hooded vigilante of
justice, whose trademark weapon was a foam rubber boomerang. The latter proving
aerodynamically unstable, I would often strike the family automobile when I sought to
dispatch a tree. But rather than entertain the unthinkable thought that the Masked
Avenger’s aim was other than true, I would immediately rewrite the scenario into one of
surprise attack: “Ah ha, you villain,” I would sneer at Dad’s car, “Thought you could
sneak up on me.” In such a vein, perhaps, we cultivate the illusion that we maintain
complete mastery over our unfolding words.

But we must acknowledge that our Druidic tale, however appealing, is make believe
and that we can profitably trust our intuitions about such fictional cases only to a limited
degree. Indeed, one of the worst methodological sins of analytical philosophy—and the
trust that perpetuates its inherited prejudices the longest—Ilies in its strong inclination to
treat “intuitive” but fictitious narratives as if they represented hard evidence for its
hypotheses, when, in fact, the tales do little more than embody the ur-philosophical
leanings they are meant to sustain (it is as if, like naive Dewey above, we tried to argue
that rainbows can’t possibly represent illuminated banks of raindrops because in Tik
Tok of Oz Polychrome the fairy manages to climb upon one). An exaggerated faith in
thought experiments usually represents another facet of the persuasive influence of
classical thinking.

However, we can scarcely expect to run controlled experiments featuring South Sea
archipelagos colonized by Druids differently visited. Fortunately for our argumentative
purposes, much real life language development displays the factors at work in our Druid
story within a more sophisticated guise. The key ingredient in our fictional tale lies in its
attention to the enlargement of linguistic application: specifically, to the latitude displayed
when a usage previously confined to a limited application silently expands into some
wider domain. In the manner of the mathematician, we can profitably picture these
circumstances as representing a circumstance where we prolong our usage from one
neighborhood of local application into another. In the Druid case, two competing
continuations are available whereby the old usage might plausibly enlarge to take proper
account of aircraft.

For several important strategic reasons that we will detail later, an evolving natural
language frequently displays a strong tendency to form into parochial pockets within
which old vocabulary often assumes new, localized readings. Such semantic balk-
anization creates no problems as long as the transfer of information between pockets is
carefully controlled. The general effect of this fragmentation may supply the overall
employment of a descriptive term with a polycrystalline appearance (like a granite), its
individual grains of distinctive application oriented at sundry angles to one another with
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sundry interfacial gunk lying in between. Matrix structures of this type often emerge
when new patterns of usage nucleate at local sites along the boundary of some older
application and subsequently enlarge to become developed crystals in their own right.
Or, as an alternative to this epitaxial metaphor, we might offer Wittgenstein’s:

Our language can be seen as an ancient city: a maze of little streets and squares, of old and
new houses, and of houses with additions from various periods; and this surrounded by a
multitude of new boroughs with straight regular streets and uniform houses.2?

If this is so, the general impression of conceptual underdetermination we extracted from
our Druid example can be regained through studying the nucleation processes that
construct these new pockets of usage, for they display a loose liberty similar to that in
the story of our islanders.

Such polycrystalline cases will also exemplify, in a robust way, the shaping hands of
linguistic strategy—the lessons of applied mathematics to which I have already
appealed, but have only lamely explained. The Druid case is too simple to illustrate
much of this, but we shall begin to explore what I have in mind with the central
examples of Chapter 6 and 7.

(%)

Exaggerated worries. Despite its regrettable fictive aspects, at least the Druid case
conveys some of the grit of ordinary life, rather than representing an argument that
exclusively strides forward upon “airy stilts of abstraction.” If we inspect linguistic
behaviors from too lofty a point of view, we are unlikely to notice the delicacies of
strategic adaptation I highlight here. It lies in the nature of the processes I describe that
evolving concepts rarely display gross symptom when seismic shifts transpire beneath
their surface equanimity; in a very real sense, our words are too dumb to shout alarm
when they cross into essentially virgin territory (we tacitly learn to hedge and control
our adult usage of “rainbow” in astonishing ways, but few of us notice these patterns as
they gradually settle in). Sometimes it is easiest to appreciate the complexity of the
motifs involved by looking first at explicitly scientific cases, where rather sharp demands
for descriptive success have forced practitioners to pay attention to subtle detail. And,
most importantly, we must never disdain the “mere example,” for it is exclusively
through its impertinent individualities that Nature teaches us that it will not submit to
facile descriptive ploys.

Perhaps the reader will better appreciate the flavor of the investigative methodology
I propose to follow, if it is contrasted with a similarly intentioned approach to our
problems that I regard as less helpful. Specifically, in his celebrated commentary on
Wittgenstein,2¢ Saul Kripke articulates what he calls a “skeptical paradox™ as to whether

# Wittgenstein, Investigations, §18.
24 Saul Kripke, Wittgenstein on Rules and Private Language (Cambridge, Mass.: Harvard University Press, 1982).
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we truly grasp a rule such as add 2 in a fully determinant way: “How can we possibly
establish,” Kripke asks on Wittgenstein’s behalf, “that we haven’t instead grasped
something that will instruct us to starting adding four after we exceed 2,403,756?
Assuming, for sake of example, that we have never performed such a sum previously, to
what factors should we appeal to indicate that our ‘grasp’ is certain to work in the right
way with respect to these large numbers?” Or, in the terminology I have sometimes
adopted here, “What non-circular reasons establish that the proper directivities of
add 2 instruct us to carry 2,403,756 forward to 2,403,758 rather than to 2,403,760:”
Kripke comes up empty-handed in this regard, a result that is clearly unsatisfactory.
He further suggests that we might easily worry about our grasp of a concept like redness
in an allied way, viz. whether our present understanding genuinely fixes the fact that
the next McIntosh apple we classify should qualify as red. It would appear that this
skeptical exercise is designed to bring forth some regrettable occultness inherent in the
classical picture of concepts, although neither Kripke nor Wittgenstein is very direct on
this score.

Although this gambit probably shares the same basic purposes as our Druid example,
the exact lessons we should extract from this self-styled skeptical paradox remain
inscrutable (at least to me), for exaggerated doubts rarely provide a lucid road map to
real life worries. Indeed, the hyperbolic quality of the skepticism expressed seems to
demand that it be stamped out by some sort of sweeping philosophical decree that
forever bans such worries from our consideration—a sure recipe, I think, for generating
great gobs of Gleichshaltung. For example, certain recent philosophers (e.g., Christo-
pher Peacocke) have decided that the “paradox” can be resolved only if we demand that
being the result of adding 2 to x possess acceptance conditions able to guarantee, if a speaker
merely satisfies these, that she truly grasps the concept in question (related reflections
motivate the sundry “criteria” favored by the ordinary language school). But plausible
articulations of these alleged acceptance conditions in concrete cases do not lie ready to
hand (nor are they often provided by their philosophical advocates). Insofar as I can
determine, the writers in question have become convinced of the merits of their unlikely
demands only because they earnestly hope to squash, once and for all, the skeptical
threat raised by Kripke/Wittgenstein.

But this can’t be the right way to treat the “paradox,” if only because little effort
has been made to distinguish straightforward circumstances like those of “add 2” from
those that obtain in the Druid example, where the underlying directivities seem gen-
uinely unfixed. We shouldn’t—I would think—want a “solution” to the Kripke/
Wittgenstein query that determines that Druid “bird” must qualify as fully fixed relative
to airplanes as “red” does to fire trucks. Nor, for that matter, should we assimilate
the command “add 2” too swiftly to “compute e*™,” because the surprising story of
how the proper directivities of “e2@” were uncovered involves complications of a
patently different nature than obtain with the simple arithmetical order (“add 2~
represents the application of an easy algorithm, whereas the extension of exponentiation
to complex values involved a very delicate continuation of local neighborhoods of the

type we shall investigate in 6,vi). Indeed, the tale of how we learned to compute e*™ is
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strange enough to have occasioned the after dinner remark of Charles Peirce’s father,
Benjamin:

Gentlemen, [€*™ + 1= 0] is surely true, it is absolutely paradoxical; we cannot under-

stand it and we don’t know what it means, but we have proved it and therefore we know it
must be the truth.?s

Indeed, although we will not study its particular case in detail here, the convoluted
history of e*™ + 1 =0 nicely exemplifies the sorts of exploratory linguistic discovery that
will greatly concern us in this book, whereas I do not think we learn much about
concrete linguistic process by subjecting stalwart 2,403,756 + 2 = 2,403,758 to artificially
exaggerated doubt.

David Hume, we might remember, also contends that sweeping skeptical paradoxes
can indirectly aid our attempts to frame a “durable and useful” approach to the exi-
gencies of practical life. To be sure, Hume’s extreme Pyrrhonian skeptic—someone who
contends that past regularities provide no guidance whatsoever with respect to future
occurrence—cannot sensibly obey his own canons:

Nature is always too strong for principle. And though a Pyrrhonian may throw himself or
others into a momentary amazement and confusion by his profound reasonings, the first
and most trivial event in life will put to flight all his doubts and scruples, and leave him the
same, in every point of action and speculation, with the philosophers of every other sect or
with those who never concerned themselves in any philosophical researches.2s

However, Hume claims, a more prudent soul may be inspired to frame a more reas-
onable mitigated skepticism on such a basis:

There is, indeed, a more mitigated skepticism or academical philosophy which may be
both durable and useful, and which may, in part, be the result of this Pyrrhonism or
excessive skepticism when its undistinguished doubts are, in some measure, corrected by
common sense and reflection.2”

In particular, the “affirmative and dogmatical” among us can benefit from a study of
Pyrrhonian meditation because:

[Clould such dogmatical reasoners become sensible of the strange infirmities of human
understanding, even in its most perfect state and when most accurate and cautious in its
determinations—such a reflection would naturally inspire them with more modesty and
reserve, and diminish their fond opinion of themselves and their prejudice against
antagonists.

This recommendation of “modesty and reserve” represents, in my judgment, Hume’s
most appealing aspect (whereas, in other arenas, he seems as prone to illjustified cer-
titude as the rest of us). Indeed, this milder Hume (along with the English engineer

# H. M. S. Coxeter, Introduction to Geometry (New York: Wiley, 1989), 143. ¢ Hume, Enquiry, 168.
27 Ibid., 169.
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Oliver Heaviside) might be fairly cited as a patron muse of our own investigations,
which bring a tempered mistrust to bear upon the “strange infirmities of human
understanding.” But we shouldn’t claim that we adequately understand language’s
problematic processes if we can’t localize, to a far sharper degree than the Kripke/
Wittgenstein puzzle achieves, the sites where wary vigil needs to be exercised in the
course of our real life evaluative activities. By the same token, we must robustly
acknowledge the much larger set of occasions where we should not tarry in doubts, for
we must never become so timidly prudential that we reject the favorable inferential
opportunities, however infirmly founded, that Nature decides to cast our way. “Shall I
refuse my dinner because I do not understand the processes of digestion?,”28 Heaviside
once asked rhetorically with respect to a bizarre but very successful technique he had
uncovered for extracting information from differential equations (we’ll survey this very
interesting history in 8,viii). And he was completely right; a wise mitigated skeptic must
sometimes plow ahead in lieu of adequate justification.

Despite the “momentary amazements” they afford, meditations upon sweeping
forms of Pyrrhonian paradox seem too unfocused to provide concrete counsel with
respect to the questions about concepts I see as crucial. Indeed, the largely lamentable
career of skeptical paradoxes in philosophy has usually produced a quite opposite effect.
Through their disregard for instructive example, the threats posed by the inflated
puzzles often do little more than frighten their audiences into embracing noxious
“remedies” that they would have never imbibed otherwise. The handiwork of such
scares can be seen, I think, in the implausible “solutions” advanced in the extensive
literature that has sprung up in reaction to the Kripke/Wittgenstein paradox.

My own mitigated skepticism claims that, in patches, real life episodes of conceptual
grasp are weaker and thinner in their inherent nature than the classical picture leads us
to believe. Elsewhere in language I believe the classical story proves fairly accurate to
first approximation. As such, these attitudes reflect a less drastic conceptual skepticism
than those advanced by my comrades in pre-pragmatism such as Dewey and Quine.
But setting the boundaries of reasonable caution is not easy. After all, Hume’s own
recommendations for the proper scope of a mitigated skepticism would have crippled
the progress of science if accepted (any study of quantum theory would have been
discouraged, for example):

A correct judgement observes a contrary method and, avoiding all distant and high
inquiries, confines itself to common life and to such subjects as fall under daily practice and
experience, leaving the more sublime topics to the embellishment of poets or orators or to the
arts of priests and politicians.2®

Indeed, when matters of methodology turn tricky and we can no longer trust the
soothing reassurances promised in the classical picture of concepts, our most reliable
tutor is often that of historical example. How have complex puzzles with respect
to conceptual directivity sorted themselves out in the past? When should we be sloppy

8 Heaviside, Electromagnetic, ii. 9. ** Hume, Enquiry, 170.
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in our justifications and when should we worry about rigor? What mixture of intuitive
hunch and regimented procedure should be brought to bear on a problem? We need
to canvas the attitudes with respect to these questions that have earned their exponents
the historical imprimatur of success. From this abundant well of example—the labor-
atory of real life—, we will surely extract a better appreciation of the vicissitudes of
conceptual evaluation than we might ever derive from an unfocussed skeptical paradox.

Unfortunately, examples being what they are, no study of cases can offer the
unswerving methodological recommendations with respect to conceptual employment
that philosophizing often promises, including the optimistic classical picture. Indeed, it
would be very pleasant if Nature allowed us to be more “affirmative and dogmatical” in
our conceptual diagnoses. But this is what mitigated skepticism comes to: sometimes
only the passage of time and punishing experience can show us the proper escape from a
conceptual dilemma. In the final analysis, the most reliable advisors we have available to
us are not, after a point, all that reliable.

To capture our “whimsical condition” with respect to classification and reasoning in
another way, we might recall those recurrent nautical metaphors of which the nine-
teenth century was especially fond, e.g. Charles Peirce:

But let a man venture into an unfamiliar field, or where his results are not continually
checked by experience, and all history shows that the most [stalwart] intellect will ofttimes
lose his orientation and waste his efforts in directions that will bring him no nearer his
goal, or even carry him entirely astray. He is like a ship in the open sea, with no one on
board who understands the rules of navigation.?°

The basic analogy can be rendered more poignant if we remember the unfortunate
sailors who had previously explored the southern oceans without the benefit of tables or
a sea-going clock. Lacking the means to determine true longitude:

Too many were the ships that dashed aimlessly and fruitlessly about, too far this way, too
near that, until scurvy and thirst killed off or incapacitated so many hands that the crew
could no longer man the riggings and direct the vessel; and then the ship would float
helpless with its population of skeletons and ghosts; another “flying Dutchman,” to ground
one day on reef or sand or ice and provide the stuff of legend.>!

All the same, such pioneering expeditions were wholly necessary; certain tasks can’t be
avoided simply because we haven’t yet found the tools to execute them safely or effi-
ciently. Blundering forward is often the mother of invention, even along the less dramatic
itineraries of advancing physical description.

Accordingly, this book’s basic tale is one of the “strange latitudes” in which language
sometimes finds itself stalled and the means whereby its words eventually wend their
ways to port.

30 Charles S. Peirce, “The Fixation of Belief” in Philosophical Writings of Peirce (New York: Dover, 1955), 8.
31 David S. Landes, “Finding the Point at Sea” in William J. H. Andrewes, ed., The Quest for Longitude (Cambridge,
Mass.: Harvard University Press, 1996), 20.
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(xi)
Our prospects. As such, our discussion may sometimes read like an improbable cross
betwixt some old-fashioned meditation on Man’s condition (in the mode of Hume or
William Hazlitt, say) and Ingenious Mechanisms for Inventors, since much of our
argument for a wary approach to language’s complexity rests upon the subtle engin-
eering that successful descriptive strategies mandate. Although this work is intended as a
contribution to the longstanding problems of philosophy, I hope the reader may also
extract some simple amusement from the curios of linguistic behavior I collect here.
Any substantive book on the etymologies of language is full of the bizarre and unex-
pected paths that evolving words sometimes follow—how “nice” managed to mutate
from a term indicating stupidity to one marking pleasant aspect 32, for example. My own
cases will focus upon somewhat different arenas of adaptation than treated in such
studies, but the basic factors that drive language’s continuing adjustments are probably
rather similar at core. To the degree we can successfully remove the blinders of
Gleichshaltung from our eyes, the better we will appreciate the clever and unexpected
ways language discovers to mold itself to a difficult world. They're not all alike; all
predicates do not all work in the same way! We want to reach an outlook where we can

look at a usage and exclaim, “My goodness; who could have dreamed that descriptive
success could be achieved in that fashion?.”
My modus operandi throughout is to focus upon important acts of conceptual

evaluation—what information are we attempting to convey when we claim that Archie,
Betty or Veronica relate to the calculus concepts in divers ways? In some cases, it is
eventually possible to capture quite crisply exactly what is at issue, although often an
explicit rendering may not be forthcoming at the moment in question (in the meantime,
as we await greater clarity, our evaluations perforce assume the character of schematic
guesses with respect to the supportive substratum of a usage). We really have no choice;
the conceptual contents we emphasize, even with respect to the same target predicate,
frequently need to differ from occasion to occasion, driven by the press of salient
circumstance. This is the source of the seasonality I mentioned earlier. The classical
picture attempts to tame this rowdy divergence into semantic rectitude by claiming that
it merely represents different expressions of some wholly grasped but partially sub-
merged unity, but this is a viewpoint I suggest that we resist.

Given these premises, it will come as no surprise that I do not propose to identify
“concepts” with anything specific in this book—I have no handy package to offer the
gentleman worried about the “the”’s in a box. To be sure, since the informational
substance of conceptual evaluations in situ usually concern quite palpable issues, a
would-be formalist armed with lots of n-tuples can probably construct some ramshackle
gizmo from such materials that will encapsulate the most important conceptual
dimensions pertinent to a selected predicate. But there is little likelihood, I think, that
the next concept down the road can be built of similar bricks. This is why I think

32 Robert Stockwell and Donka Minkova, English Words: History and Structure (Cambridge: Cambridge University
Press, 2001), 157.
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offthanded appeal to phrases like the “realm of concepts™ can prove so pernicious—our
tendency to lump dissimilar foundations together represents a much greater problem
than any Fregean tendency to elevate abstracta to semi-Platonic deification.

Our common talk of “attributes” or “properties,” at least as I shall employ these
phrases, represents a somewhat different affair, for these terms often serve to capture
the range of objective physical traits that determine which activities are possible in this
universe of ours. These worldly features frame the backdrop against which a successful
language grows and we can’t understand the strategies of a usage until we map out the
external behaviors to which its gambits respond. Unfortunately, the classical picture
muddles these matters by generically confusing its concepts with objective attributes.
But these are matters we will sort through later (5,vii); our central focus will always be
on the term “concept” in its multiple roles as an evaluator of human capacity.

A prominent philosopher once attempted to press upon me sweeping (and rather
alarming) generalizations about the “nature of science” without benefit of any illus-
tration whatsoever. I was having trouble determining whether his claims represented
vacuous truisms or patent falsehoods (stabs at grandeur frequently suffer this wobbling
infirmity). Accordingly, I invited my companion to sketch how his assertions might
work themselves out within the context of a concrete example. After some meandering
about the bush, he eventually began discussing electromagneticism in a manner that I
thought traded upon an equivocation in the term “potential.” After some niggling about
these issues on my part, my friend banged his hand on the table and declared, “Damn it,
Wilson, sometimes you need to look at the big picture!”

I would expect that the discussion of the chapter now concluding qualifies as
cineramic enough for anyone’s tastes. Now I confront the less compliant task of per-
suading my readers that sense can be made of it! Our first order of business is to release
from the shackles of Gleichshaltung some of the varieties of diverse theme that naturally
emerge within the circuits of everyday conceptual evaluation and become formally
codified into the classical picture. At the same time we need to gain a hearty respect for
the mischievous ways in which wispy strands of ur-philosophy sometimes impel us upon
unhappy crusades. For these twin purposes I have assembled several parables that
attempt to exhibit some of the flow and eddy of everyday conceptual discussion. I
suggest that we now ramble leisurely over a certain span of ur-philosophical terrain,
upturning rocks and inspecting curiosities as we wander. As we explore my little stories,
we must practice a certain measure of patience, for the territory where concepts and
their kin dwell is sufficiently tortuous that the natives gleefully await the tourist who
arrives with an agenda and a map.

After tracing through several examples in the next chapter of unfortunate ur-philo-
sophizing, I will provide a diagnosis (borrowing standard tools from applied mathem-
atics) of the underlying circumstances that fuel these unhappy excursions. To those
with a philosophical background, Chapter 2 may seem simply like a rehearsal of the
old debates about the “objectivity” of color, dressed up in greater practical salience. In
truth, greater territory is covered than that, but since the chapter is rather long, some
readers may prefer to skip lightly past its thickets and proceed to Chapter 3 which
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presents more novel material. For the interested, however, Chapter 2 supplies a fairly
accurate picture of how Mighty Systems from little acorns grow and should indicate
why some care in the matter of linguistic mechanics is called for before we set off to be
Philosophers. Eventually, we will find, even after this point, that we have not yet drunk
deeply enough of the well waters of ur-philosophy, so we will return in Chapter 8 for a
second dose.

As indicated earlier, I have assembled as an appendix to Chapter 3 a somewhat
lengthy catalog of the tenets I regard as typical of classical thinking, drawn largely from
Russell’s Problems of Philosophy (although supplemented with additional themes I
regard as compatible with its spirit). As such, this list can be consulted now, although it
makes for rather dry reading (the reader is better advised to read the original Russell,
which is delightful). In the book proper, I prefer to allow the classical themes I wish to
discuss to emerge naturally, in the context of the practical dilemmas that call them forth.
I have appended this list mainly so that the curious won’t find my continuing allusions to
the “classical picture” intolerably vague.

I might indicate, by the way, that the term “classical theory of concepts,” is some-
times employed in the psychological literature?3 to designate the doctrine that all of our
concepts are definable in terms of restricted primitives, particularly of a sensory nature.
This is a far more restrictive claim than any in my montage and is not included here.

Finally, despite the classical roster’s bulk, it should, nonetheless, be considered as
merely a framework rather than a theory worthy of the name, largely because, as it
stands, it avoids making concrete pronouncements about the contents of specific con-
cepts (as they say in Texas, it is largely “all hat and no cattle”). When the project of
“filling in the contents” is attempted, the entire edifice tends to turn unstable, rather like
one of those alpine resorts in the comic novels which have been fabulously turned out in
the latest and most extravagant amenities, but when the first guests arrive, our hapless
manager/hero finds that Princess Madeleine has been booked into a room without a
working bath, which forces him to open the connecting passage to suite 137, which is
unfortunately occupied by the Smiths of Omaha who need to be transferred to the fifth
floor. But the Rajah keeps his harem there, and so on. . ., until the entire establishment
degenerates into riotous farce. As we’ll see in the next chapter, the classical realm of
concepts sometimes resembles such a hotel: redness can’t be booked in the same room
with being rectangular, so it’ll have to lodge with subjectivity, but when that happens, we
lose most of the external world behind a veil. And so on to very strange conclusions.

** Gregory L. Murphy, The Big Book of Concepts (Cambridge, Mass.: MIT Press, 2002), ch. 2.
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LOST CHORDS

Perfectly correct music cannot even be conceived, much less executed; and for this
reason all possible music deviates from perfect purity.

Arthur Schopenhauer!

()

Ur-philosophy’s beckoning muse. Suppose some prolonged sequence of ill fortune has
reduced us to emotional rubble and we now lie collapsed upon the sofa. We put a
recording of Mozart’s Symphony No. 40 in G Minor on the player and, as its music
sweeps over us, we are gradually warmed by the miraculous manner in which the
composer registers the doleful state of the human condition yet somehow, through that
very act of acknowledgment, manages to lift us from our dejection. The second
movement, for example, strikes us as “divine balm applied to the wounds of the soul.”2
As we listen, we cheer ourselves with the thought, “Well, human beings often act like
complete jerks, but at least a Mozart, whatever his own personal traits, can occasionally
transcend our baser impulses and contribute something truly noble to posterity.” We
agree with Richard Wagner:

[Mozart] leads the irresistible stream of richest harmony into the heart of his melody, as
though with anxious care he sought to give it, by way of compensation for its delivery by
mere instruments, the depth of feeling and ardor which lies at the source of the human voice
as the expression of the unfathomable depths of the heart.?

But a loitering concern might occur to us: if Mozart’s music is genuinely to qualify as
a permanent accomplishment of the human race, mustn’t this “permanence” be explained
in terms of the replication of attributes? That is, mustn’t we claim: Mozart’s achievement

! Arthur Schopenhauer, The World as Will and Representation, i, E. F. J. Payne, trans. (New York: Dover, 1969), 266.
2 A. D. Oulibicheff in Louis Biancolli, ed., The Mozart Handbook (Cleveland, Ohio: World Publishing, 1954), 367.
3 Ibid., 368.
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was to delineate for the human race a complicated but quite concrete property of music
that follows a certain score? This trait is such that, whenever its contours become suitably
realized by an orchestra, a CD player, a band of expert hummers or any of the myriad
means that can provide acceptable results, the beauties of the Symphony in G Minor
will reemerge within the physical universe. The reason we feel we must appeal to an
attribute here is that the Symphony in G Minor obviously can’t “preserve itself” as an
ageless monument in the literal “sit there and not go away for a long time” fashion that,
e.g., the Great Pyramid of Cheops achieves. The Symphony in G Minor must instead
rest its special form of “permanence” upon a collection of repeatable requirements upon
sound waves that can be realized from time to time, whenever the ambient physical
conditions permit. But this seems alright—indeed, the fact that music’s permanence
resides in the form of a repeatable prescription makes it far easier to protect the
Symphony in G Minor from the ravages of erosion than any stone edifice. The nice thing
about attributes, we might decide, is that they can be forgotten about but they never
really go away. Thus we find solace in the immutable existence of the attribute
adequately realizing the music of the Symphony in G Minor.

As we begin to attend to the problems of preserving such music, we will naturally
search for recipes that will instantiate the specified attributes whenever we wish. Of
course, this is not easy to do—numerous examples of musical notations from ancient
cultures are extant for which we have little sense of how the music they report should be
properly executed or even how their intended instruments were tuned. Even with
respect to conventionally notated scores from the eighteenth and nineteenth centuries
major questions abound with respect to their intended execution, for our standard
notehead notation misses many parameters of great musical import. One cannot trust
wholeheartedly to traditions of musical tutelage because these are known to waver
considerably over the years. Mechanical forms of recording seem more secure, but these
are subject to the problem of preserving the correct reproduction devices—have you
attempted to locate a functional wire recorder recently? And serious doubts arise
whether modern miking techniques and their subsequent “corrections” conform to any
defensible standard of “objective registration.”

Leaving such issues aside, it might occur to us that any exclusive focus upon the
mechanical registration of acoustic structures overlooks important dimensions of
the preservation problem. Mustn't we attend as well to intrinsically human problems
connected with the permanence of music? To begin with a hypothetical case, mightn’t it
happen that there could be people who are able to detect the physical dimensions of
whatever the orchestra is setting forth well enough, but who remain stonily deaf to the
properties that make the piece truly great—viz. to that complicated admixture of sorrow
and uplift that cheered us in our despondent moments? Such unfortunate people, we
might imagine, could prove superior to most of us in their abilities to diagnose the
orchestra’s complex aural output. They can immediately pronounce when the clarinets
have added a fleeting grace note to the Bb while we would stumble if we attempted to
decompose the music’s nuances so precisely. And so forth. Nonetheless, they remain
incapable of understanding why we regard the music as “sad.” Somehow the vital
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properties that truly make the Mozart great do not penetrate to these listeners at all.
We might reasonably regard these people as emotion-blind, at least insofar as music is
concerned.

Let us not confuse these “sadness”-deprived folk with the crowd who can detect the
melancholy in the Symphony in G Minor ably enough but simply don’t like it: “Brrr. . .1
don’t see why you like that gloomy stuff. Give me ‘Raindrops Fallin’ on my Head” any
day.” We may regard this second variety of musical unappreciators as philistines, but at
least the central qualities of Mozart that seem so vivid to us are registered (but then
aesthetically rejected) by this gang. But my emotion-blind auditors detect the presence
of the “sadness” either wrongly or not at all.

If an inability to register the palpable dolor in Mozart seems improbable to some
of my readers, they simply haven’t traveled in the relevant circles, for it is a problem
I confront, albeit within the modest orbit of my own musical interests, quite frequently.
I happen to have devoted a fair amount of my spare time to recording the older fiddle
tunes that were once common in the hills of eastern Kentucky. To me the sadness
inherent in many of these tunes seems every bit as palpable as that found in classical
music, but I have sometimes had the bewildering experience of presenting one of my
Appalachian acquaintances to an urban audience who—gasp!—begin clapping along, as
if the fiddler had just executed the “Hoedown” from Oklahoma. “Oh, that was just
wonderful,” some audience member might gush afterward. “It was so happy and lively.”
“Happy and lively?,” I interject, “Can’t you hear that what he played was the most
lonesome thing in the world?” I will then receive a puzzled look and a stammered “Well,
yeah, I can kind of hear that, maybe...,” as they quickly wander away. Not a very
convincing response for someone like myself, who hears the melancholy quality seared
into every note.

In truth, variations upon this same problem of deafness with respect to emotive
mood occur with other forms of music as well; indeed, I selected Mozart’s Symphony in
G Minor (at the suggestion of Lionel Shapiro) precisely because historically it has evoked
a surprisingly varied range of affective reactions—thus Volker Scherliess:

Each generation hears these works with different ears, and associates its own thoughts and
ideas with them. Thus to Robert Schumann the G minor Symphony was a manifestation of
“Grecian grace” and another writer interpreted the work entirely in the spirit of Italian
opera buffa . . .., while other listeners—and this is probably true of us today—come under
the spell of this work’s somber, dramatic power . . . Tragedy, grief, lamentation, suffering,
despair, darkness, but also strife and demonic power—these are expressions which have
been used in attempts to describe the unique character of the work.+

Might it then happen that future generations will develop some universal and
ireradicable variant of emotion-deafness with respect to the sadness in Mozart or the
fiddle tunes? Certainly the cheery misinterpretations of all those present-day clappers

4 Volker Scherliess, “Notes to Mozart, Symphonies 40 and 41, Wiener Philharmonic Conducted by Leonard
Bernstein,” John Coombs, trans., Deutsche Grammophon 445 548-2 (1984).
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fills me with gloomy foreboding with respect to ambitions of easy timelessness on the
behalf of my beloved fiddle tunes and I see no obvious reason why Mozart’s music
might not also fall victim to this same unhappy eventuality. If so, how do we insure the
“permanence” of a music’s attributes in a meaningful way? It scarcely makes sense to
waste a good deal of effort and money mechanically registering melodies for the benefit
of future auditors who will react to them only in incongruous ways. It is as if we
laboriously compiled records of tidal highs and lows for the sake of a people who would
afterward misinterpret our accumulated numbers as baseball scores.

Does this mean that the affective quality of expressing sadness musically merely
represents a detachable, subjective characteristic of an auditory pattern, simply indicating a
personal reaction to the music, in the manner of the impatient disinterest of the “Rain-
drops Fallin’ on my Head” crew? Well, some philosophers maintain that the two cases
are, at bottom, the same but most of us are more likely to reply, “No; a score can be played
badly, in which case the sadness may drop out of it, but once the music is executed
correctly, the melancholy has to be in there, despite the fact that some ill-starred auditors
cannot respond to it. Indeed,” we might continue, “the Mozart can’t be what it properly is
unless it displays the sorrow. What the sadness-deprived folk experience is merely an
impoverished surrogate for the true Mozart, lacking many of'its core attributes. They are
like color-blind individuals who can only discriminate the shapes of things and not their
hues.” The proper content of the Mozart, we insist, requires a certain degree of intrinsic
melancholy. We recognize, of course, that all of us are occasionally subject to musical
illusions when we find ourselves in peculiar moods, for we may hear “things in the
Mozart” that we later decide could not have been there: “While listening, I happened to
recall a silly event and that giddiness must have led me to impose an inappropriately
jaunty construal upon the music. I now realize I was hearing it all wrong.” Spurious
influences of this sort can drain the sadness from music even for the most able of
listeners. But objectively, we are inclined to think, an extraneous attribute like sounding
jaunty to Wilson on May 1, 1977 doesn’t constitute a proper part of adequately realizing
the music of the Symphony in G Minor whereas expresses sadness musically seems as if it
qualifies as a wholly essential characteristic of certain portions of the score.

Certainly, if the fuller property adequately realizing the music of the Symphony in G
Minor could be internally divested of its sadness, the music itself would lose its capacity
to cheer us on the couch. However the “true music” of the Mozart should be properly
conceived, it must be thought of as something that can carry the attributes of melan-
choly, for such modality seems essential to the music’s greatness. But now our original
musings about the “permanence” of Mozart’s achievement have taken an unsettling
turn, for it now seems that naively recording the stuff mechanically may prove inad-
equate to the point of the preservative task, because such achievement may leave the
sadness wholly behind. Does excessive attention to the accurate mechanical repro-
duction of straightforwardly physical attributes therefore misunderstand the true
dimension of the preservational problem? Do subcharacteristics such as expressing
sadness musically represent a vital category of trait that requires a different form of
custodial attention if a satisfactory “permanence” for the Mozart is to be achieved?
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Or are these neurotic worries simply misguided? What processes must ensue if the
musical content of the Symphony in G Minor is to qualify as adequately preserved for
future generations? It begins to seem as if the answer will turn upon how certain funny
worries about the nature of attributes get resolved.

In these musings, we see the first stirring of ur-philosophical impulse. As such, they
have arisen in response to prosaic worries whether certain kinds of concrete activity—
here sound recording—are worthwhile or not; they were not tangibly prompted by
any avid desire to wax “philosophical” about music. Like it or not, the search for a
reasonable resolution of a practical problem can sometimes drag us unavoidably into
a philosophical assessment of the true nature of a characteristic such as adequately
realizing the music of the Symphony in G Minor. And shouldn’t we become clearer about
such conceptual issues before we foolishly devote long hours to an activity that may be
founded in an ill-conceived picture of “musical preservation™?

When I claimed, “Like it or not, all of us must turn philosopher on certain occa-
sions” in 1,iii, I had in mind practical dilemmas of this sort, where the basic worthiness
of an enterprise seems as if it turns upon how the “attributes” or “concepts” critical to
the proceedings should be viewed. As indicated earlier, the trick in navigating such
waters is often a matter of steering successfully somewhere betwixt the Charybdis of
excessive conceptual confidence and the Scylla of undue caution. In fact, it is easy to go
wrong and I now wish to examine two examples, extracted from real life and per-
taining to the alleged “contents” of musical attributes, where the parties in question
seem to have steered their conceptual skiffs too sharply in unhappy or even disastrous
directions, although in some other time and place such navigational choices might
have proved fully prudent. It is only through looking at a number of humble cases of
this type that we will gain a proper appreciation of the general claims I have made so
far: that (i) we commonly appeal to the contents of sundry concepts or attributes in
justifying certain choices of practical activity; (ii) that these same directivities can
sometimes be mistakenly interpreted in an ur-philosophical vein. Only then will we
begin to appreciate the deep tensions that are causing us trouble in our “preservative”
worries.
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(i)

Objective extremism. The first set of ur-philosophical attitudes I wish to illustrate lie so
deeply submerged that they may scarcely seem like any sort of “philosophical opinion™
at all. Indeed, I will illustrate their underlying presence in the opinions of someone who,
although he happened to have been a specialist in another branch of philosophy, has
probably never worried about any matter readily recognizable as an issue in musical
philosophy at all. His ur-philosophical distinctiveness lies mainly in the marked com-
placency of his aesthetic judgments. But such unfazed complacency, I will argue, is
almost certainly grounded in the unwitting application of a covert picture of conceptual
content to a case it does not happily suit.

The case I have in mind is this.  once heard an ethicist exhort his audience to seek the
“good life”in some quasi-Aristotlean manner of “full human flourishing” (whatever that
might be). In this regard, he faulted the naturalist Charles Darwin, who confessed in his
old age that he could no longer bear to listen to poetry or music. “But by this stage,” our
speaker complained, “Darwin had already written his masterwork The Origin of Species
and was now merely churning out fodder such as The Formation of Vegetable Mold
through the Action of Worms. How much better it would have been had he instead
devoted his declining days to the arts.” The speaker’s judgment was that, having
allowed his “human flourishing” quotient to slip, Darwin had a lot of catching up to do.

Such condescending moralizing is indubitably obnoxious, but what does it have to do
with concepts? As a start, we might remark—although these issues will prove of greater
concern in the next chapter—upon the speaker’s ofthanded assumption that “big ideas”
are all that really counts in science (or anything else). “For how can new vistas be
conquered,” our ethicist will elaborate, “except by developing novel concepts that carve
up the territory in startling ways? But once these grand schemes have become articu-
lated, we can surely leave the cleanup work to the little guys and get to work on our
personal “flourishing.”” In response, I contend that such misguided worship of the “big
idea” represents one of the unhappy mythologies of our times, fostered by Romantically
exaggerated forms of intellectual hagiography and chiseled into the award structures of
our funding agencies and universities. A more Tolstoyian picture of intellectual advance
is closer to the truth: profitable forays into new terrain often prove possible only after
we have learned to classify a lot of familiar little things in subtly productive ways. More
often than not, the notions that wind up transforming scientific thinking in the pro-
foundest ways originate within the humblest little turns of the conceptual screw
(sometimes virtually literally: the radical rethinkings with respect to the treatment of
“geometrical objects” in applied mathematics—tensors, spacetime separation and all
that—historically trace to plebeian engineering concerns with respect to the best way to
calculate the final position of a machine part after it has undergone several rotations).
Darwin himself was prudently aware that his “big ideas” had worth only if they could be
supported by a wide range of specific studies that could supply its sweeping grandeur
with clear content. Indeed, Darwin’s little pamphlet on worms (which he knew “not
whether it would interest any readers, although it has interested me”) points out that the
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present condition of our soil, and with it all of the modern plants and animals that
require its presence, would not have come into being except through the spectacular
industry of countless generations of earthworms. I would think that our Darwinian
critic suffers an abysmal sense of curiosity if he doesn’t find this a startling revelation
(I presume that our moralist has no true familiarity with the book’s content at all). And
I can only believe that, when Darwin remarks at the end of his little book on worms:

It may be doubted whether there are many other animals which have played so important a
part in the history of the world, as have these lowly organized creatures,®

he regards their annelid industry as an apt metaphor for the patient “little science” that
Darwin himself so diligently and appropriately pursued.

Later in the book, we shall supply more theoretical reasons for expecting “little ideas”
to often serve as the true agents of conceptual advance. For the time being, we should
merely take the advice of Sherlock Holmes:

It has long been an axiom of mine that the little things are infinitely the most important.

However, the aspects of our critic’s position that are immediately relevant to our
musical worries center upon the picture of musical concepts that stands behind his
unquestioned presumption that Darwin fell under some obligation to resonate more
devoutly to great music. For surely the “musical content” that eluded Darwin must be
unproblematically present if he is to be fairly chastised for having shirked it.

Indeed, Darwin himself writes as if he would accept such a reproach. Here is the
relevant passage from his brief Autobiography:

Up to the age of thirty, or beyond it, poetry of many kinds . . . gave me great pleasure . . . I
have also said that formerly . . . music [gave me] very great delight. But now for many
years I cannot endure to read a line of poetry...I have also almost lost any taste for
pictures or music—Music generally sets me thinking too energetically on what I have been
at work on, instead of giving me pleasure . . . This curious and lamentable loss of the higher
aesthetic tastes is all the odder, as books on history, biographies and travels . . . interest me
as much as ever they did. My mind seems to become a kind of machine for grinding general
laws out of large collections of facts, but why this should have caused the atrophy of that
part of the brain alone, on which the higher tastes depend, I cannot conceive. A man with a
mind more highly organized or better constituted than mine, would I suppose not have thus
suffered; and if I had my life to live over again I would have made it a rule to read some
poetry and listen to some music at least once a week; for perhaps the parts of my brain now
atrophied could thus have been kept active through use.”

Despite this mea culpa on Darwin’s part, I nonetheless wonder if our moralizing
moralist could have read the full Autobiography through. As it is foolish to venerate only

* Charles Darwin, The Formation of Vegetable Mold through the Action of Worms (New York: D. Appleton and
Company, 1896), 313.

¢ A. Conan Doyle, “A Case of Identity” in The Complete Sherlock Holmes (Garden City, NY: Doubleday, n.d.), 194.

7 Charles Darwin, Autobiogaghz (Oxford: Oxford University Press, 1983), 83—4.
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“big ideas,” it requires a heart of stone to chide Darwin, whose entire life was a struggle
against illness, for his want of artistic sensibility. Just picture the aged naturalist,
squirming to enforced Tennyson or Debussy, when the poor man wanted nothing
better than a few spare moments to muse about earthworms! I think, if we try to express
in intuitive terms what seems so inappropriate about our moralist’s censure, we should
be inclined to say something like, “Oh, he’s got a wrong picture of how musical
sensitivity works—it is not a straightforward matter of attending to traits standing in
plain view.”

After all, it is a natural and somewhat unpredictable aspect of our human condition
that our responsiveness to music, mathematics, comic books, sex and a thousand other
topics waxes and wanes over the course of a lifetime, although we often forget how
extreme the variations can be. William James was refreshingly forthright about it all:

Often we are ourselves struck by the strange differences in our successive views of the same
thing. We wonder how we ever could have opined as we did last month about a certain
matter. We have outgrown the possibility of that state of mind, we know not how. From
one year to another we see things in new lights. What was unreal has grown real, and what
was exciting is insipid. The friends we used to care the world for are shrunken to shadows;
the women, once so divine, the stars, the woods, and the waters, how now so dull and
common! the young girls that brought an aura of infinity, at present hardly distinguishable
presences; the pictures so empty; and as for the books, what was there to find so myster-
iously significant in Goethe, or in John Mill so full of weight? Instead of all this, more
zestful than ever is the work, the work; and fuller and deeper the import of common duties
and of common goods.®

The root causes of these alterations of temperament undoubtedly trace to uncharted
aspects of how our nervous systems age and it seems unjust to expect poor Darwin to
have arrested physiological adjustments over which, in his unhappy and unhealthy
circumstances, he probably had no control. Our speaker’s mandated program of musical
improvement should seem patent cruelty in such circumstances.

In the same tolerant spirit, it seems to me, we must pardon the shifting standards of
musical appreciation that inevitably occur over a long period of societal development,
even if those changes seem inimical to our own ears and tastes. It is very difficult to
devise experiments that can probe the origins of emotional expressiveness in music
reliably; the limited results currently available indicate that a specific manner of
expressing sadness musically is largely culturally acquired—there seem to be no acous-
tical invariants that reliably evoke a sadness reaction, for example.® Because the factors
that prompt sympathetic response remain hidden and mysterious, I do not understand
what congeries of training and physiology allow me to hear sadness in those old fiddle

8 William James, The Principles of Psychology (Cambridge, Mass.: Harvard University Press, 1983), 227-8. I was
disappointed to discover a passage chastising Darwin for not learning suitable “habits” in his Talks to Teachers on
Psychology: and to Students of Some of Life’s Ideals (New York: Henry Holt, 1913), 71-3. Here moralism triumphed over
James’ usual capacity for human sympathy.

° John Sloboda, The Musical Mind (Oxford: Oxford University Press, 1985), §2.6.
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tunes while others are left unmoved. These are the considerations that prompt me to
wonder whether, in the not too distant future, everyone might turn permanently
sadness-deaf with respect to fiddle music—that no musical ears will remain able to detect
such emotions within my favored music. In the same vein, I imagine that were we ever
to hear again the lyres of Homer’s time, we might struggle mightily to discern in their
cacophony the intoxicating stirrings described by the poet. The superior heft of com-
peting paradigms for emotive expression in music can easily drive the active possibility of
hearing fiddle tunes as sad into oblivion.

Indeed, we can easily see how such losses of apparent musical content might arise
even within the narrow evolution of our own listening. For example, the probable effect
of listening to an abundance of mid-twentieth century jazz and popular music is that one
acquires what might be called “a hunger for major seventh chords”: music begins to
sound empty if the tonic is not harmonically supported by a fuller chord like C-E-G-B or
one of its extended cousins. Before such expectations take hold—if we have been largely
raised on a diet of folk music, for example—, tonal assemblies of this type are apt to
sound rather ugly; but once we have bitten firmly on the harmonic bait, we will begin to
feel fidgety if the extending tones are absent. And such an appetite for strong har-
monization can, almost by itself, seriously weaken the old possibilities for expressiveness
that the fiddle tunes require. Once the question “why don’t we hear a Cmaj7 here?”
begins to loom large, the response “how sad this sounds” may recede into unre-
coverable oblivion (in fact, the affective contours of Texas fiddle music altered in much
this way after World War II). There is a very real sense in which we can seem to lose a
concept by doing nothing except learning something else (such “forgetfulness through
learning” appears as well in the Druid case of 1,ix). This is a phenomenon that is hard to
understand within a traditional approach to human understanding and it is an issue with
which we will struggle throughout the book.

With respect to those tape recordings I have made on behalf of future generations
who, when their time comes around, may not be able to hear it properly, I can only say:
I regret such changes, if indeed they occur, but I wouldn’t fault anyone for them.

(iii)
Tropospheric complacency. What is most striking about our Darwin critic is that he

has probably never considered tempering apologetics of this ilk, for he undoubtedly
suffers from that form of parochial vision that Hume satirizes:

His own pursuits are always, in his account, the most engaging, the objects of his passion
the most valuable, and the road which he pursues the only one which leads to happiness.°

I'm sure he presumes (without having thought much about it) that the Mozartian musical
merits, melancholy and all, are clearly objectively present in the physical sound, although it

' David Hume, “The Skeptic” in Selected Essays (Oxford: Oxford University Press, 1996), 95.
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Clathrate hydrate

may require an individual of refined sensibility to perceive it properly. Of course, he
grants this ability requires training; indeed, he undoubtedly prides himself in having
manfully endured the mandatory drill. He will readily grant that he himself would require
practice before he could spot a bird in the forest canopy as ably as Darwin. But some
matters are more important than flora and fauna, he thinks, so the old naturalist can
be fairly chastised for aesthetic obtuseness because the content required for proper
“flourishing” is clearly out there, if only Darwin would seek the path towards it.

In my diagnosis, our moralizing critic suffers from a common form of tunnel vision in
which we all, to some degree or other, participate and which needn’t, in itself, bear such
obnoxious fruit. The attitude in question I call tropospheric complacency—it represents
our native inclination to picture the distribution of properties everywhere across the
multifarious universe as if they represented simple transfers of what we experience
while roaming the comfortable confines of a temperate and pleasantly illuminated
terrestrial crust. In such a vein, we readily fancy that we already “know what it is like” to
be red or solid or icy everywhere, even in alien circumstances subject to violent grav-
itational tides or unimaginable temperatures, deep within the ground under extreme
pressures, or at size scales much smaller or grander than our own, and so forth. But the
substantive discoveries of those who have actually probed these environments quickly
reveals how shallow and hapless our complacent expectations are likely to prove.

For example, I think most of us are inclined to presume that we have a pretty good
sense of what the property of being ice involves. Water, in fact, represents a notoriously
eccentric substance, capable of forming into a wide range of peculiar structures that
display admixtures of typical solid and liquid behaviors. For example,

A chapter on crystalline water would be incomplete without some mention of a group of “ice
cousins,” the clathrate hydrates, also known as gas hydrates. Like the ice polymorphs, they
are crystalline solids, formed by water molecules, but hydrogen-bonded in such a way that
polyhedral cavities of different sizes are created that are capable of accommodating certain
kinds of “quest” molecules.!!

The author doesn’t regard the clathrate structure as true ice (because it is bonded in
gauche rather than cis formation), but is it clear that our everyday conception of ice

' Felix Franks, Water: A Matrix of Life (Cambridge: Royal Society of Chemistry, 2000), 39.
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requires—as opposed to accepts—this distinction? (I, for one, had never thought about
such matters at all). Likewise, our text indicates that in theory it should be possible to
supercool liquid water until it vitrifies into a non-crystalline substance of very high
viscosity structurally resembling normal glassware (in fact, many scientists regard
“glasses” as different states of matter than normal crystalline solids). Should this glass-
like stuff qualify as a novel form of “ice” or not? Our chemist will presumably say “no”
because the stuff is not crystalline but many of us would perhaps put a higher premium
on its apparent solidity. There is a popular school of contemporary philosophy (char-
acterized by their blithe appeals to the world’s alleged natural kinds) that severely
overestimates the degree to which any of us—our societal experts or not—are presently
prepared to classify the universe’s abundance of strange materials adequately.

Or consider the matter of high pressure. Common materials display a remarkable
ability to assume all sorts of radically different organizational structures (chemists call
them phases) under diverse pressures (and temperatures). Indeed, gauche-bonded “ice”
displays seven or eight known phases. Typically, such high pressure forms quickly revert
to familiar ice when brought to atmospheric pressure. But occasionally the chemical
bonds in certain high pressure phases are so strong that a material cannot easily
rearrange itself back into its preferred low pressure form. A striking illustration of this
type is the diamond, which truly represents an anomalous visitor to our milder
dominions from the high pressure realm (the preferred, normal atmospheric pressure
form of carbon is graphite; diamonds form only under extreme compression). Properly
speaking, diamonds shouldn’t be found near the earth’s surface at all, but once volcanic
forces have churned them upwards from their dens of subterranean nurture, their
“unstable” bondings relax to greasy graphite so extraordinarily slowly that they qualify
as “permanent” by any reasonable clock. If some analogously rugged solid form of high
pressure (and room temperature) water could be formed—would it qualify as being ice?
I do not know.

As we witnessed in the Druid case, the manner of introduction of a novel object can
easily make it seem as if we have been fully prepared to classify it as an “X” all along—if
we first learn about the clathrate hydrates from our textbook, it may never occur to us
that anyone else might have reasonably considered them as “ices.” It is easy to build up
an exaggerated estimate of our conceptual preparedness from this basis alone. Few of us
have probably thought much about such matters, which, as a matter of biological
mercy, is fortunate because our poor cluttered brains can only bear a certain amount of
information (having devoted much gray matter already to childhood memories of
inconsequential television shows). What practical difference should it make to most
of us that we're not presently fully prepared for a clathrate hydrate? Indeed, it is
well appreciated that, in certain subjects, we do best to traffic primarily in inaccurate
generalizations—"“All birds fly"—and leave the penguins and kiwis to the footnotes or
special occasions.

Allied to these sources of tropospheric complacency is our instinctive tendency to
respond to queries about the classification of unfamiliar objects in a procrastinating
vein, “Well, I can’t determine from your description whether your substance is



Tropospheric Complacency 57

ice or not, but if you could just show me some of the stuff, I bet I could answer
you,” as if a high pressure phase of water could easily be laid out on the kitchen
table. Indeed, our manifestly unwise trust that a visual presentation offers the surest
key to reliable classification is rather remarkable. Consider all of those science-fiction
movies—The Incredible Shrinking Man providing the great paradigm—where some
human protagonist gets reduced to sub-millimeter level (and is thereby forced into
battle with surly arthropods). We happily drink all this in as clearly possible, never
mind the fact that human eyes shouldn’t be able to focus light at that scale or that
our hero can’t expect to move as he does within our own gravity-dominated regime.
In themselves, such fantasies of “possibility” are probably harmless enough, but they
can sometimes cloud our appreciation of our universe’s surprising range of real
variation.

Indeed, there is a passage in this vein from Nathaniel Hawthorne’s “The Snow
Image” that has long irked me and reminds me of the blinkered superiority of our
Darwin critic:

But, after all, there is no teaching anything to wise good men of good Mr. Lindsey’s stamp.
They know everything—oh, to be surel—everything that has been, and everything that is,
and everything that, by any future possibility, can be. And, should some phenomenon of
nature or providence transcend their system, they will not recognize it, even if come to pass
under their very noses.12

Although ostensibly condemning complacency of all kinds, I feel this quotation reveals a
rather disagreeable vein of smugness ingrained within Hawthorne’s own thinking, as he
patronizes the limitations of the scientific intellect personified in the story by the clueless
Mr. Lindsey. The Hawthornian “possibility” that Lindsey overlooks is that of an
inanimate object—an ice statue—that becomes mysteriously invigorated by a human-
like spirit. But the most striking feature of this “transcendent possibility™ is its utter
banality. Contrary to Hawthorne, musings of this stripe scarcely pass unrecognized—
they are the very stuff of fairy tales (think of poor Sylvester the donkey encased in stone!)
As such, they undoubtedly spring from conceptions of mind and soul coeval with the
earliest animist religions. But excessive emphasis on these soul-like varieties of possib-
ility runs the risk, I believe, of obscuring from our attention the genuinely surprising
eventualities that often emerge in the course of clinical work with brain-damaged
individuals, where our normal expectations with respect to psychology become con-
founded by astonishing disassociations in expected patterns of human behavior. I dare
say that we are more likely to confront unexpected futures of this sort than any that
involve supernaturally animated snow children. Such real world discoveries may leave
us totally at a loss as to how our familiar psychological terminology should properly
apply within their startling circumstances. If only a “soul” could jump into blocks of
icel—for in such a world the mind would indubitably possess that blessed indivisible
unity upon which Descartes always insisted.

!> Nathaniel Hawthorne, “The Snow Image” in Twice-Told Tales (Norwalk, Conn.: Heritage, 1966), 20.
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In certain modes of formal philosophy, great conclusions are sometimes reached
by dwelling upon alleged “possibilities” of this kind (for example, the writings of a
philosopher like David Hume are rife with what we can anachronistically dub a cine-
matic conception of possibility: if one can imagine a coherent movie of X occurring, then
X must be clearly possible in some important sense). In the previous chapter, we noted
the manner in which an essentially irrelevant possibility can be carried forward in the
humble case of “rainbow,” in the sense that the fact that fairies can climb rainbows in
story books tells us little about the term’s proper usage within a real life context. In fact,
the irrelevant prospect emphasized unwisely will prove an important theme throughout this
book. Through fancying themselves “masters of armchair possibility,” the arrogant and
cramped often convince themselves that they entertain the broadest of outlooks. In
a less extreme way, the notion that philosophy’s proper dominion is the “realm of
conceptual possibility” is fed by these same ur-philosophical streams.

In general terms, we are interested in this book in what occurs when a given domain
of linguistic application enlarges into neighboring territory (as occurs with Druid “bird”
with respect to airplanes or “ice” with respect to the clathrate hydrates). Several natural
questions arise in cases like these: To what extent are the applications in B genuinely
determined by the applications already active in A? If some indeterminacy in preparation
exists, what are the leading principles (to borrow a term from Charles Peirce) that
determine how the movement from region A into B actually occurs? To what extent do
the agents involved understand the true nature of the enlargement from A to B? In the
story as I have told it, the Druid population itself views its own linguistic activities in an
overly simplified manner: they simply presume, “We are merely using ‘bird’in the old-
fashioned way,” as if the encounter with the airplane were no different in underlying
character than some uncovering of a novel parrot (claims like “Oh, this simply has to be
called a ‘bird” ” often issue from what might be called an excess of conceptual inertia). It is
this book’s contention that we frequently form pictures of linguistic development that
follow this improperly simplified pattern (a disposition from which the classical theory
of concepts draws much of its intuitive sustenance). In most cases, no harm is occa-
sioned thereby, but every once in a while these proclivities represent the first steps along
an ur-philosophical road to trouble, when our native tendencies towards tropospheric
complacency load poor “attributes” or “concepts” with greater burdens of conceptual
content than they can reasonably bear. As we’ll eventually see (7,x), we can’t properly
understand what goes wrong in our musical case unless we are prepared to accept more
complicated models of what can occur under linguistic enlargement.
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(iv)
Tools and tasks. In the case of our critic, we witness a somewhat different species
of complacency, wherein it is assumed without examination that folks of divers
background will, if presented with the same schedule of training examples (region A
in our diagram), naturally continue onto sector B in the same way. Indeed, our
moralist has clearly presumed, “If that hard-bitten old naturalist would simply dis-
cipline himself to listen intently to Mozart and Debussy long enough, he will come
to appreciate their intrinsic glories, for their manifest qualities of melancholia and
elation will eventually force themselves upon him. Once these requisite models are
properly grasped, their conceptual instruction will lead him to discern the same
musical attributes as they appear in fresh exemplars of the aural arts.” The expressing
sadness musically aspects of the Mozart seem so palpably present to our critic that he
can only imagine that inattentive laziness or some allied form of intellectual dis-
traction can explain why the old man seems unable to recognize their presence in the
Symphony in G Minor and elsewhere. To be sure, our moralist concedes, individuals

of coarse tastes may not like the Mozart even after they discern its complete musical
contours, but Darwin’s problem arises from the fact he misses many of the attributes
concretely present in the music, which he experiences merely as annoying noise. And
such is the probable undercurrent of thinking that led us to protest in response: “But
musical sensitivity is not a straightforward matter of attending to traits standing in
plain view.”

Given a certain intellectual trajectory, it is quite easy to fall into complacent, “any-
body who tries hard enough can do it” presumptions like our critic’s. Consider this
passage, drawn almost at random from Wolfgang Hildesheimer’s well-known com-
mentary Mozart:

No one has ever satisfactorily explained the different emotional effects of [major and
minor] modes. No one will deny that, different as night and day, major and minor awaken
the most opposite feelings; indeed, no other artistic discipline commands a contrast even
remotely similar to this polarity, as clear-cut as turning a switch on and off 13

Hildesheimer is clearly oblivious to the fact that his “clear-cut polarity” arguably passes
unnoticed by a sizable portion of the world’s people. As the musical historian Edward
Lippman comments, such tacit assumptions are typical of an older tradition of opinion
in aesthetics:

The belief in intrinsic laws of music leads . . . to a selection of a traditional repertory in
which these laws prevail. The tone of [such] writings, however, is the one most typical of
[older] aesthetics but increasingly out of place in a context of historical and cultural
relativism, for they consider the properties they value in music to be absolute; they show
little or no awareness that music exists outside their cultural horizons.14

> Wolfgang Hildesheimer, Mozart, Marion Farber, trans. (London: Farrar, Straus and Girous, 1982), 169.
4 Edward Lippman, A History of Western Musical Aesthetics (Lincoln: University of Nebraska Press, 1992), 396.
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“Relativism,” however, is not a very useful term in this context. It is better to claim that
our critic is making the mistake of treating the trait adequately realizing the Symphony in
G Minor according to an improper model.

Indeed, two related possibilities suggest themselves which might prove hard to
distinguish in the case of our moralizing critic. (1) He underestimates the psychological
requirements for recognizing a music as “sad.” (2) He treats adequately realizing the
Symphony in G Minor according to an improperly objectivized picture of the attributes it
represents. Since the latter doctrine is probably what Lippman has in mind under
“absoluteness,” let me explain it first. We cannot accomplish much, either within lin-
guistic use or musical appreciation, unless we bring a certain range of tools and capacities
to the table. With respect to many attributes—being a dog qualifies as a good example—,
we can lay down a wide variety of tasks in a manner that does not require that a subject
approach their completion in any particular fashion. “Pick out the biggest dog in this
room,” we demand and our auditors might accomplish the job in the wildest ways
imaginable. With respect to most dog-centered attributes, we can be said to resemble
“identical elephants,” to cite W. V. Quine’s appealing metaphor, as divergencies in the
tools we utilize factor away:

Different persons growing up in the same language are like different bushes trimmed and
trained to take the shape of identical elephants. The anatomical details of twigs and
branches will fulfill the elephantine form differently from bush to bush, but the overall
outward results are alike.'s

But with respect to the discernment of musical attributes, it seems harder to separate
tools so cleanly from task. We know that, with respect to the parsing of the basic sounds
of a language, the recognitional patterns of most speakers will become permanently
fixed by an early age, making it very difficult or impossible for them to truly master the
phonetic organization belonging to another tongue. Standards of “being in tune” within
musical scales are likewise set by early listening experience. Sternly demanding that
an auditor raised in another musical environment should learn to discern the sadness
inherent in some favorite stretch of our parochial music seems tantamount to expecting
that the assigned task can be divorced from all consideration of her musical toolkit.
Darwin’s plight, it would seem, bears much resemblance to that of someone whose ear
has become previously acclimated to variant musical intervals. Those who blithely
ignore these psychological divergences improperly treat expresses sadness musically as if
it were a trait very much in the class of being a dog. But, surely, such assumptions operate
with a wrong model of the capacities required to recognize the trait.

From a linguistic point of view, it seems natural to express the capacity-independence
of the objective predicate “is a dog” in the following way. To fix the meaning of a
sentence containing “is dog,” we only need observe that the phrase comes regularly
correlated with the objective attribute being a dog as its referent. Any further differences
in speakers as to how they have been trained to deal with dogs or otherwise react to

15 Quine, Word and Object, 8.
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them is utterly irrelevant to the significance of “is a dog.” However, it is scarcely
apparent why the doctrine deserves ridicule in this case—a simple “is a dog”/being a dog
association does seem, at least at first appearance, to genuinely capture the true center of
what is involved in canine-oriented talk.

Conceding that, it nonetheless seems rash to transfer this simple “is a dog”/being a
dog model immediately to “adequately exemplifies the Symphony in G Minor,” given
that matters of recognitional capacity do not seem here as if they can be so cleanly
factored away as in the case of “is a dog.”

It is worth musing for a moment on circumstances where our “is a dog”/being a dog
model would seem appropriate to “expresses sadness musically.” Influenced by the
Pythagorean discoveries of the correlations between the mathematical ratios of a
vibrating string and pleasing harmonies, seventeenth century mystics such as Robert
Fludde believed that properties such as expressing sadness musically represent as fun-
damental an ingredient in the universe’s arsenal of occult forces as being magnetic.16
Indeed, Fludde and his followers maintained expressing sadness musically could be
directly attributed to sundry parts of the world order: the celestial spheres in their
revolutions, for example. And expressing sadness musically qualifies as an objective
capacity of these—after all, can’t mournful music pull the psyche as surely as a lodestone
attracts iron? This school further contends that the soul must slowly ascend through
a number of stages of spiritual purification before it becomes fully open to the ambient
celestial music that directly represents the universe’s most vital workings—indeed, the
sorrowful strains we note in the crude music of a lute or harp are regarded by
Fluddeans as the feeble intimations of the true musical powers that animate the
universe.

At some point we move beyond our corrupt instruments to the appreciation of
something higher, albeit recondite:

Such harmony is in immortal souls;
But whilst this muddy vesture of decay
Doth grossly close it in, we cannot hear it.\7

Now if Fludde had proved correct in these suppositions, we would have good
grounds for regarding physical qualities such as the Pythagorean ratios of perfect strings
as the proper referential supports for our musical predicates. Courtesy of their seating in
the celestial spheres, two tones can display the objective property of being in perfect
harmony regardless of the fact that their vibrations sound irredeemably grating to any
human ear. In Fludde’s universe, some objective trait of expressing sadness musically will
properly fill in the ¢ in our “expresses sadness musically”/¢ scheme, although none
of us are likely, in our current state of spiritual underdevelopment, to identify its
instances correctly. In a milder yet similar way, and also motivated by allied Pythag-
orean inclinations, Newton authored a treatise on “music” that was entirely consumed

16 Jamie James, The Music of the Spheres (New York: Copernicus, 1993).
17 William Shakespeare, The Merchant of Venice in Complete Works (Roslyn, NY: Walter J. Black, 1937), 247.
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Fludde’s divine monochord

by the mathematics of perfect vibratory ratios and the like.18 Put into acoustic practice,
the results would have been dreadful. Clean numbers prove Newton’s harmonic guide;
with respect to our merely mortal “music” there is little evidence he had much interest
in the stuff.

But if Fludde had been right, actions equivalent to those recommended by our
Darwinian scold would be in order: listening devoutly to horrible cacophonies of sounds
becomes a true spiritual obligation.

But real music isn’t like this at all. How do we correct our “expresses sadness
musically”/ ¢ tableau so that our role as variously trained auditors enters our story? The
simplest counterproposal is to supply ¢ with subjective values; that is, declare that
attributes like expressing sadness musically are properly exemplified only within a mental
realm. On this picture, the sadness of a music only emerges within the conduits of our
private musical experience. To be sure, we may still declare that “This phonograph
record contains the saddest music,” but we merely speak elliptically: we indicate that the
disc stores materials likely to induce robust eruptions of the sadness property within the
mentalities of suitable auditors. Since an attribute always needs to be instantiated within
a medium and since sounds comprise the matrix that carries musical properties, sounds
themselves should, under proper consideration, be regarded as psychological in their
intrinsic nature (although, once again, we can extend the term to designate the air
currents that serve as carriers of acoustic pattern). It is easy to find writings that happily
endorse this subjectivist point of view. Thus Vasco Ronchi:

Sound is without doubt a subjective phenomenon. Outside the mind there are vibrations.
Only when these vibrations have been received by an ear, transformed into nerve impulses,
and carried to the brain and mind, only then, internally, is the sound created that

1 Penelope Gouk, Music, Science and Natural Magic in Seventeenth-Century England (New Haven: Yale University
Press, 1999).
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corresponds to the external vibrations and it is created to represent this stimulus as it reached
the mind . . . Hence to identify acoustic vibrations with sound may lead uncritical young
people to believe that sound is actually a physical, and not a mental, phenomenon. It might be
said that the physicists did not want to prevent this misunderstanding. For, as investigators
of the world without an observer, they did not like to be forced to admit that their world was
without sounds, and that if they wished to study sounds, they had to return to the mental
world of the auditor. The successful attainment of their purpose cannot be denied, when we
ask what concept of sound is acquired by students in schools all over the earth.1®

The reader unaccustomed to this vein of contention will surely be startled by the
revelation that the objective world is without sounds. When we hear those idle jokes
that revolve around “If a tree falls in the forest, will it make a sound?,” we rarely
anticipate that anybody, in all seriousness, will answer “No.” Strangely enough, such
brusque and casual banishments of the erstwhile external into the confines of pure
mentality are more readily encountered within the pages of practical handbooks oriented
to the folk who design amplification systems and who monitor the quality of printing
inks than within the literature that overtly advertizes itself as “philosophical” (the latter
generally attempt to mollify the radicalness of the subjectification). Indeed, our speci-
men quotation derives from such a source. In 7,x we shall discuss the puzzling question
of why it happens that the practical folk most concerned with the physical accouter-
ments of color and music are also the most likely parties to subscribe to quite rabid
forms of subjectivism. I shall take up the issue of the philosopher’s emollients in a little
bit, but let us first examine the simple hypothesis that adequately realizing the Symphony
in G Minor represents a subjective property that applies to subjective sounds.

Beginning in the late eighteenth century and in sharp reaction to views of music like
Newton’s, Schopenhauer and other philosophical critics supplied quite sophisticated
arguments of an empirical bent that insisted that our discriminations of musical qualities
must take their true seat within a subjectively centered realm. Musical objectivists have
fallen prey, they claim, to the seduction of conveniently simple—but also slightly
erroneous— facts” about instrumental behavior—i.e., that the modes of a guitar
string lay themselves out in Pythagorean perfection—and have falsely allowed these
vibrational imposters to pass as legitimate descriptions of the true music we hear. The
epigram which heads this chapter derives from such a critique.

To argue towards this end, writers of this school fastened upon the fascinating range
of events that intervene in significant ways between sound waves and our musical
perceptions. For example, in the mid-eighteenth century W. A. Sorge and Giuseppi
Tartini both discovered the existence of Tartini or combination tones:20 the fact that non-
linear interactions often create harmonic vibratory components within the inner ear
that are not present in the sounding instrument or the ambient air. Thus a middle C note
played simultaneously with a higher G can induce spurious vibrations in the cochlea

¥ Vasco Ronchi, Optics: The Science of Vision, Edward Rosen, trans. (New York: Dover, 1991), 17.
20 Robert T. Beyer, Sounds of Our Times: Two Hundred Years of Acoustics (New York: Springer, 1999), 20. Hermann
Helmholtz, On the Sensations of Tone, Alexander Ellis, trans. (New York: Dover, 1954), ch. 7.
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that will be heard as the low C note marked in bass clef, although no note in that
vibratory range has actually been sounded by the instrument in question. This trick is
exploited in pipe organ construction to obtain desired tones without utilizing long pipes
that actually sound the note. Likewise, the perceived sound of bells is considerably
complicated by this effect, among others.2! Since these effects are unavoidable; some
measure of these inner ear-induced supplements must color all of our auditory
experience, motivating the composer Paul Hindemith to declare: “An interval without
combination tones would be an abstract concept without being”.22 This is also the
circumstance that the twentieth century musicologist Fritz Winckel has in mind when
he writes in an ironic vein:

At the root of the phenomenon of [mathematically described] harmony lies the strict
periodicity of every progression. It is precisely this which must be avoided in music, as
experience shows. Thus we have seen that the quite elementary entity, the sine wave, does
not exist for us and that the pure intervals of the triad of simple tones do not evoke a
musical experience, but on the contrary actually require a stimulating component—at least
the 7th partial—in order for a vital and satisfying partial to be formed.

Thus we come ever closer to the harmonic ideal, but we can never attain it since it would
then elude our consciousness. . . . Experiments with synthesized sounds have established
the truth of this. Periodic organization would impose a rigid law upon a work of art from
the outside which would make human creative power illusory or would be prejudicial to its
operation.

When a musical revelation is called “divine,” a very human god is meant, one who
speaks to us in the idiom of fluctuating human nature, for only in the terms of these same
sounds, related to us, can the soul be reached by the sense. The “harmony of infinity” will
never reach our senses, and only simile can give us an idea of it.2?

2! Neville H. Fletcher and Thomas D. Rossing, The Physics of Musical Instruments (New York: Springer, 1998), ch. 21.
22 Fritz Winckel, Music, Sound and Sensation: A Modern Exposition, Thomas Binkley, trans. (New York: Dover,
1967), 163-4. 2 Ibid., 139.
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Since these vital colorants are created within the inner ear, we can concretely witness
their shaping role in the final affective contours of quantities like sounding harmonious.
With respect to the vicissitudes of culture and development expressed in the Darwin
case, we cannot directly examine the intervening factors, but their handiwork must
affect the contours of a quality like expressing sadness musically in much the manner of
the induced seventh partials of which Winckel writes. Accordingly, the proper contents
of our musical traits must lie located deep within “fluctuating human nature,” rather
than be equated with the wholly externalized attributes provided in acoustic pattern. In
short, our subjectivists argue, our naive “is a dog”/being a dog model should be altered
to one where the semantically supportive role of the objective attribute is replaced by a
subjectively based characteristic. Indeed, the philosopher Frank Jackson has labeled
theses of this ilk location problems because they concern the realm in which the attribute
expressing sadness musically obtains its primary housing.24

Although I reject both this subjectivized replacement and its sundry semi-subjective
variants, I fully agree that phenomena like the Tartini tones do demonstrate that simple
objectivist models are inadequate for most musical predicates. In Chapters 6 and 7 we
shall explore some methods for framing alternative models that approach our tool and
task problem in a different way (however, musical language is far too complicated for
this volume to describe in any completeness and so we shall largely treat simpler and
better understood cases).

Earlier in this section, I suggested two related models that might lie at the root of our
moralist’s faulting of Darwin. The first is the objectivized picture we have just surveyed.
However, our critic might very well acquiesce in the subjectively based picture but
foolishly assume that being able to detect expressing sadness musically represents an
emotional invariant available to anyone who simply puts their mind to it, no matter
what their cultural and developmental background. I have no way of knowing which of
these alternatives the real life critic I encountered favors, but, if he is indeed an objec-
tivist, we see the unhappy actions—in this case, potential cruelty—to which that point of
view ur-philosophically trends. However, we are now ready to abandon our critic and
now pursue the ur-philosophical ills to which subjectivism leads.

V)

Subjective extremism. One of my primary objectives in these opening chapters is to
stress the ways in which our everyday thinking about concepts and attributes, as useful
as it generally proves, can occasionally lead us astray. The behavior of our Darwin critic
is a case in point, because his haughtiness towards Darwin represents a mixture of
worship of the “bigidea” and tropospheric complacency, both of which are grounded in
ur-philosophical opinion with respect to the nature of conceptual grasp. To be sure,
snobbery and patronization can find their rationales capably without the prop of

24 Frank Jackson, From Metaphysics to Ethics (Oxford: Oxford University Press, 1998).
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philosophical assistance, but the latter provides a dignified platform upon which such
unpleasant attitudes can arrange themselves less nakedly. I began this chapter, however,
with a worry about the worthiness of musical preservation by tape recordings and allied
measures. In this respect, our Darwin critic—at least insofar as he subscribes to a “is a
dog”/being a dog picture of musical notions—will entertain no such worries: recording
captures everything objective within a music, any future misinterpreters be damned.
But the subjectivist picture and its many variants do not supply such crisp affirmation of
the recording enterprise.

In fact, as an amateur concerned with retaining a vein of music that will be lost unless
it is now registered, I have been dismayed to discover that professional ethnomusi-
cologists have become much less interested in recent years in old-fashioned field
recording—indeed, they sometimes display a mild hostility to it—in an era where, given
the accelerated rate of societal pressures, it seems most evidently required. Even more
puzzling is the fact that, insofar as preservational recordings do get made, the data is
often hopelessly corrupted by the musical participation of the folklorists themselves
within the proceedings. What, I have wondered, has led to such counterintuitive
activities? And the answer, I am distressed to report, traces to large hunks of subjectivist
ur-philosophy about concepts and attributes. As with the Darwin critic, the blame does
not lie entirely here alone, but it represents an important contributing factor. As
I mentioned in the last chapter, the analytic philosophy tradition from which I derive has
tended to ignore the worries that bother the folklorists and, in that respect, has not
proved adequately responsive to legitimate worries about concepts and attributes that
naturally emerge within the context of thinking about musical preservation—or, for that
matter, elsewhere along a broad front of allied concerns that arise within the human-
ities. Certain folklorists have therefore elected to do “philosophy for themselves,” which
would represent a commendable response except that, lacking a historically inculcated
sensitivity to the brakes that must be cautiously applied if ur-philosophical tendency is
not to run wild, they have talked themselves into the self-destructive attitudes towards
field recording that have so puzzled me. Thomas Reid, the eighteenth century advocate
of “common sense,” writes:

[The exaggerating philosopher] sees human nature in an odd, inamiable, and morti-
fying light. He considers himself, and the rest of his species, as born under a necessity of
believing ten thousand absurdities and contradictions, and endowed with such a pittance of
reason as is just sufficient to make this unhappy discovery: and this is all the fruit of his
profound speculations. Such notions of human nature tend to slacken every nerve of the
soul, to put every noble purpose and sentiment out of countenance, and spread a melancholy
gloom over the face of things. If this is wisdom, let me be deluded with the vulgar.2s

Reid happens to be writing of Hume’s attitudes in their most skeptical contours, but his
advice applies equally well to the ill-founded pessimism that leads folklore to dismiss

#* Thomas Reid, An Inquiry into the Human Mind on the Principles of Common Sense (University Park: Pennsylvania
State Press, 2000), 68.




Subjective Extremism 67

the very data it needs to cultivate. As stated earlier, the overarching imperative of
philosophy should be “First, do no harm,” and I am distressed that my analytical tra-
dition has not endeavored to halt—or even retard—the wholesale destruction occurring
in philosophy’s name within a sister field. Worse yet, folklore’s misadventures seem to
possess their unhappy parallels across the modern humanities generally.

Of course, it is scarcely surprising that ethnomusicologists, who are keenly aware of
the surprising variations in musical perception encountered across cultures, generally
drift towards hypotheses quite different from those of our moralizing moralist. And here
we witness an odd struggle that reveals a very rich vein of ur-philosophical opinion. The
main text I will consider is a response to our musical preservation problem recently
provided by a distinguished contemporary folklorist, Jeff Todd Titon. But Titon’s
position can only be understood in the context of the atmospherics of post-structuralist
critique, which represents yet another influential vein of philosophical thinking that has
paralyzed the humanities in recent years (it derives, however, from the headwaters of
holism rather than subjectivism, as we shall soon see). To set the stage, consider the
worry about the objectivity of musical fieldwork expressed by the editor (Timothy
Cooley) of the very collection of essays in which Titon’s response occurs:

In the first half of the twentieth century, events conspired to undermine the confidence in
Western intellectual hegemony; relativity theory and quantum mechanics undid absolute
confidence in science, and the two wotrld wars strengthened an ongoing challenge to the
belief that rational thought would lead to a new and better world. The modern era was
over, the science paradigm was challenged (though persistent), and in the mid-century the
foundations for ethnomusicology began to shift...[W]e have entered an experimental
moment when new perspectives are needed. If the claim of an objective stance from which to
analyze and compare the musics of the world’s peoples can no longer be made, what can be
known by the practice of ethnomusicology?26

To readers unfamiliar with prose of this type, the associative leaps in this passage will
seem extraordinary. What conceivable relevance should the peculiarities of quantum
mechanics or World War II bear to scholarly practice within folklore? Somehow the
“science paradigm” is alleged to have collapsed—but what on earth is that? In fact, two
interwoven considerations are raised here. (1) The worry that the conceptual categories
of any purportedly “objective folklore,” no matter how approached, will continue to
incorporate the complacencies of mainstream Westernized music. (2) Virtually any
“theoretical” classification will likewise incorporate unwittingly the prevailing large-
scale prejudices of the society from which it issues and thus inherently “falsify” the
data they intend to capture. Underlying both worries is a strong presumption of
semantic holism: the notion that particular linguistic terms gain their significance only as
forming part of a much larger articulated web of expressions. Defenses of milder vari-
ants on holism are common in analytical philosophy as well and we shall examine

26 Timothy J. Cooley, “Casting Shadows in the Field: An Introduction” in G. F. Barz and T. J. Cooley, eds., Shadows in
the Field (Oxford: Oxford University Press, 1997), 11.
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several traditional exemplars in Chapter 5. But at the less disciplined hands of Titon’s
“post-structuralist critics,” every form of social unpleasantness is apt to be holistically
injected into classificatory terms of the most innocuous nature. In the folklore context,
simply labeling a bit of music as a “folk song” can be readily castigated as a reprehensible
political deed. After all, it is claimed, when we classify a music as “folk,” we ipso facto
demote its performer to the status of an “Other,” as opposed to we imperial “I”s who
appropriate their goods and exploit their resources. Consider how a well-regarded work
(All That is Native and Fine by David Whisnant) on the past practices of folklorists
begins:

This is a book about cultural “otherness,” about how people perceive each other across
cultural boundaries—especially those boundaries that correlate with social class .. .In a
single phrase, this book is about the politics of culture. Not politics in the formal sense of
legislative act, judicial decision, or policy directive, but at the more basic level of individual
values and assumptions, personal style and preference, community mores and local tra-
ditions. It is thus about the relatively intimate—but socially and politically significant—
differences between the ways people talk and see, think and feel, believe and act, understand
and structure their experience.2”

It eventually wends its way to this wilting blast:

By directing attention away from dominant structural realities, such as those associated
with colonial subjugation or resource exploration or class-based inequalities, “Culture”
provides a convenient mask for other agendas of change and throws a warm glow upon the
cold realities of social dislocation . . . “Rescuing” or “preserving” or “reviving” a sanitized
version of culture frequently makes for a rather shallow liberal commitment: it allows a
prepared consensus on the “value” of preservation or revival; its affirmations lie com-
fortably within the bounds of conventional secular piety; it makes minimal demands upon
financial (or other) resources; and it involves little risk of opposition from vested economic
or political interests. It is, in a word, the cheapest and safest way to go.28

35 <

Notice how inoffensive words like “culture,” “preserving” and “reviving” have been
placed in quotation marks, which, in this context, represent the academical equivalent of
the public stocks. In certain specifics, I agree with some of the criticisms Whisnant
extends to the activities of certain self-styled “preservers of folk music”—indeed, I have
dealt myself with the social scars left behind in some of the exact mountain communities
he discusses. But I would rather credit these blunders to the obtuseness of self-
promoting prigs than conclude that the entire fabric of commonsensical musical clas-
sification (constituting a “folk song” or not) is irrefragably cursed with the pernicious
blinders of capitalist society. Insofar as the innocent “folk song” becomes, on occasion,
incrusted with the barnacles of exploitive purpose, these extraneous deposits can be
fairly easily washed away. Later (8,ix) we will discuss the many mechanisms we have
available for the purpose, under the heading of semantic detoxification.

¥ David E. Whisnant, All That is Native and Fine (Chapel Hill: University of North Carolina Press, 1983), pp. xiii-iv.
28 Ibid., 260-1.
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In my opinion, indiscriminate holism of this kind represents little more than low
grade philosophy of language run amuck (and rendered rather dismissively tyrannical in
the bargain). Titon, unfortunately, has succumbed to the idea that most classification
involves a large measure of “social construction” (a popular but rather meaningless term
suggesting large scale cultural holism). Here he comments upon squabbles with respect
to phrases like “folk musician” that arose in the context of a funding panel upon which
he once served:

No one, then, is free from constituting domains through interpretative acts. Instead,
various interpretative communities—whether blues scholars, musicians, black historians,
or folk arts programs—engage each other in a negotiation over meaning that finally is
political and implicates us all.2o

Once again, there is no doubt that certain individuals will rhetorically exploit charged
vocabulary for self-serving purposes, but, as I've just stated, ordinary linguistic practice
offers a variety of ways in which such gambits can be readily defused. I doubt that
anyone would seriously suppose that musical classification cannot be extricated from
the “political” unless they had become persuaded of the thesis through philosophical
considerations. But once we bite firmly on the bait of holism, we are likely to have fallen
in a ditch from which it will prove rather hard to escape.

Such, in brief, are the pathways whereby World War II and quantum mechanics
become entangled with folklore in Cooley’s mind. Once “everything-links-to-every-
thing-else-and-the-kitchen-sink” presuppositions of this ilk are accepted, the task of being
a decent musicologist becomes truly daunting, for any word uttered may unwittingly
perpetuate a dastardly social order. There are many factors tangled up in Cooley’s hazy
melange of worries, but we will concentrate mainly on its roots in holism generically
considered. We can scarcely talk coherently about a music without appealing to
qualities such as expressing sadness musically, but in Cooley’s eyes their claim to “objec-
tivity” is very much at issue.

This is the context in which Titon offers an explicitly philosophical defense of his own
practices within ethnomusicology. To catch its proper flavor and dimensions, I will
quote a fairly long extract.

Continental European philosophy since the nineteenth century regularly distinguishes
between two kinds of knowledge: explanation and understanding . . . Explanation is typ-
ical in the sciences, and understanding typifies knowledge in the humanities: ... An
emphasis on understanding (rather than explaining) the lived experience of people making
music (ourselves included) is paramount [to Titon’s conception of a defensible eth-
nomusicology.]. .. In my view, music is a socially constructed, cultural phenomenon.
The various cultural constructions enable people to experience it as patterned sounds,
aesthetic objects, ritual substance, even as a thing-in-itself. But to say that music is a
culturally constructed phenomenon does not mean that it has no existence in the world, for

2 Jeff Todd Titon, “Reconstructing the Blues” in Neil V. Rosenberg, ed., Transforming Tradition (Urbana: University
of Illinois Press, 1993), 238.
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like everyone I know, I experience my world through my consciousness, and I experience
music as part of my life world . . . Playing [music with others] I hear music; I feel its
presence; I am moved, internally; I move, externally. Music overcomes me with long-
ing ... I no longer feel myself as a separate self; rather, I feel myself to be “music in the
world.” ... When my consciousness is filled with music I am in the world musically . . . I
would like to ground [this kind of] musical knowing—that is, knowledge of or about
music—in musical being . . . . I have maintained that [in the past] we have usually sought
to explain musical sounds, concepts, and behavior rather than to understand musical
experience. And yet our own most satisfying knowledge is often acquired through the
experience of music making and the relationships that arise during fieldwork . . .. If all of
that is so, then an epistemology erected upon the ethnomusicological practices of music
making and fieldwork as the paradigm case of our being-in-the-world, rather than upon
collecting, transcribing and analysis as that paradigm case, will privilege knowledge
arising through experience, ours and others’.

Post-structuralist thought denies the existence of autonomous selves. The notion of
fieldwork as an encounter between self and other is thought to be a delusion, just as
the notion of the autonomous self is a delusion, whereas the notion of the Other is
a fictionalized objectification . . .. [However,] the experience of music making is, in some
circumstances in various cultures throughout the world, an experience of becoming a
knowing self in the presence of other becoming, knowing selves. This is a profoundly
communal experience and I am willing to trust it. A representation grounded in this kind of
experience would, I believe, begin to answer the post-structuralist challenge by reconfig-
uring the ethnomusicologists’ idea of his or her own self, now emergent rather than
autonomous . . . Emergent selves on the other hand are connected selves, enmeshed in
reciprocity.?©

This passage assembles a heady dose of themes, some of which we will ignore or
simplify at this stage in our proceedings. Specifically, there is a strong flavor of what
might be called participatory idealism present which I'll explicate later. For the moment,
let us simply interpret Titon’s proposal in the simple subjectivist terms already articu-
lated. On this reading, the fundamental hope is that, somewhere within the bloomin’,
buzzin’ confusion of psychological happenstance, there lies a core of subjective musical
experience rich enough to provide an adequate platform upon which the basic ambitions
of ethnomusicology can be supported. The post-structuralist complaints that Titon
seeks to address maintain that the basic categories of folklore falsely subject a music,
even at the elementary level of its parsing as “patterned sounds,” to alien standards
enforced by a suspect “science model” and that even the insipid delineation of ethno-
musicology as “the discipline that attempts to understand the musics of folk or other
different cultures” institutes a demeaning asymmetry betwixt “I” and “Other.” In
response, Titon, encouraged by the directness and vividness of his musical collabora-
tions (the forms of knowledge he considers “most satisfying”), claims that in these
ranges of intense experience he becomes directly acquainted with the true inner nature of

3 Jeff Todd Titon, “Knowing Fieldwork” in Barz and Cooley, eds., Shadows, 87-100.
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the musical sample—or, at least, comes as close to direct acquaintance as is humanly
possible. Furthermore, he assumes that, because of their group nature, the musical
experiences of his subjects, “now reconfigured as collaborators,” are likely to resemble
his. Thus, if in these joint efforts he senses a music as sad and his chums agree in this
selection of descriptive vocabulary, he can reasonably conclude by analogy that all
parties will have experienced closely homologous traits within their private dimensions
of subjective contour. In short, Titon feels reassured that he can point inwardly to his
musical sensations and validly declare, “See! This experience directly manifests the true
musical characteristics of this sort of piece, largely shorn of corrupting ties to hegemonic
notions of ‘the folk’ and the like.” This directly witnessed inner landscape provides an
arena where “humanistic knowledge” of music can build, comparatively free of “science
model” distortions that constitute the central target of post-modernist critique.
Despite Titon’s gestures towards “communal reciprocity,” this tale of how
descriptive vocabulary might find uncorrupted inner support surely qualifies as a
“private language” of the sort envisioned by Ludwig Wittgenstein. That categorization
hardly establishes that Titon’s proposal is wrong, for more reasonable theses have been
dismissed under the “private language” heading than by any other dismissive ploy
within the arsenal of analytic philosophy (claiming without further argumentation that
“Your doctrine violates Wittgenstein's strictures against private language” represents
the analytic philosopher’s equivalent of quoting Scripture to convince pagans—and
where the text cited derives from Revelations). But without engaging in such dog-
matism, there is a legitimate complaint woven into these Wittgensteinian themes that
seems applicable to Titon’s proposal: his tale oddly shifts the primary support of our
musical discourse into a strange inner locale which seems quite inappropriate for such a
public activity. We shall return to this mislocation of support problem later.
However, I can supply a preliminary sense of what seems so disconcerting about
this displacement from my own field experience. More than once I have commented
“Boy, that’s a sad tune” to one of my informants, only to be answered, “Yes, it’s just as
lonesome as hound dogs baying after the fox on an autumn night.” I personally experi-
ence great difficulties in attributing profound musicalities to such events. To gain full
“reciprocity” with my subjects should I spend long evenings acclimating myself to fox
chases? Such a proscribed program of canine instruction seems eerily reminiscent of the
diet of Tennyson and Debussy our critic would have impressed upon poor Darwin. In
fact, the root sources of these two tutorial absurdities are the same: they trace to common
ur-philosophical misapprehensions about what “understanding a trait” involves.
Stripped of its Continental finery, Titon’s proposal is essentially that of a subjectivist
model where the true support of the predicate “expresses sadness musically” lies situ-
ated in inner experience, rather supported primarily by sound waves or similar “object-
ive” source, and where the proper basis of musical classification reflects the directly
instructive character of that sensory presentation rather than involving the externally
distorting constructions of a scientific scheme. If this view is correct, what consequences
follow with respect to our old worries about musical preservation? From its point of
view, shouldn’t a scholar interested in “saving music” find ways to insure that our



72  Lost Chords

internalized “practices of music making” are actively replicated, rather than falling
victim to false ideals of “collecting, transcribing and analysis”? Since a musical trait like
adequately realizing the music of the Symphony in G Minor is manifested fully only within
the realms of human appreciation, any kind of mechanical registration, whether in the
guise of notation or recording machine, at best supplies a denatured prompting that, if
conditions are favorable, will induce the attribute’s reappearance within an auditor’s
subjective realm. But, as we've witnessed with poor Darwin and the folks who clap
along with fiddle tunes, such prompts may fail to illicit the correct internal attributes,
even though such listeners may detect everything “objective” in the recording as ably as
you or I. Shouldn’t it become more important for “preservationists” to learn to play the
old fiddle tunes themselves and pass along its proper “reciprocity” so that the music can
be readily reincarnated experientially, in the medium where its proper sadness truly
lives, rather than consigning its fate, as in “objectivist” days of yore, to the fickle clutches
of notation or tape recorder? Such philosophical reasoning would certainly explain the
alarming alteration in the quality of field recordings I reported upon earlier.

I'm uncertain how far Titon himself would be willing to wander up this garden path
(the work I know seems constrained throughout by common sense), but consider the
following passage drawn from an essay that accompanies a recent issue of field
recordings by prominent collectors of the 1940s (Frank and Anne Warner). Its author,
Tim Erikson, has clearly bathed in philosophical waters similar to Titon’s, albeit with
less sophistication:

The value in this music [recorded by the Warners], however real it may be, can’t exist
outside perception and experience. It simply can’t be “preserved” or materialized, though
the recordings contain its echo, calling it to mind. It seems to me the only reliable way to
keep something alive is to live it, thinking less about what we have and what we know and
more about what we do with it . . .. In ten million years the English language is likely to
have turned into something, though unfamiliar, but all the books we know, along with this
CD, are likely to have gone to nothing.3!

Note how the phrase “thinking less about . . . what we know and more about what we
do with it” echoes Titon’s contrast between “explanation” and “understanding.” It is
not altogether surprising to discover that Erikson is a member of a little orchestra
that prides itself on performing the folk songs recorded by the Warners, insuring, in
Erikson’s view, that songs “will stay alive” in a manner that the original performances
sitting within the “dead” digital pockets of a CD cannot accomplish. This is not quite a
defense for ruining fieldwork by superadded participation, but it comes close.

Such reasoning, I confess, reminds me of an apocryphal academic tale I was once told.
In the dark days of the cold war, some spasm of conscience induced a governmental official
to worry: “Given that our military activities may lead to thermonuclear destruction of
civilization as we know it and given that we are also storing large amounts of toxic wastes
with very long halflives, how might we protect the bands of itinerants who may drift

! Tim Erikson, liner notes to Her Bright Smile Haunts Me Still, Appleseed APR CD 1035 (2000).
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near our radioactive dumps in the post-nuclear era? Clearly we cannot presume that our
doleful descendants will be able to read or even that they will continue to speak English.
How can we warn them of the dangers we have left behind?” An invitation for grant
proposals was sent out and the winning entry proposed that an artificial new religion
should be encouraged within the region, a sect that maintains an hereditary priesthood.
Such an arrangement will insure that when unwitting nomads wander near the blighted
vicinity, shamans will be on hand to warn, “Mighty bad place—no go there.”

As I have noted, some measure of misguided participatory urge does seem to have
infected current preservative practice. But surely such interventions must prove
unfortunate by any reasonable scholarly standard. After all, our original worries about
musical preservation arose from the recognition that, as fresh musical paradigms crowd
around us, we can easily lose the delicate ability to respond to the nuances of an older
music on its own terms. By the same token, with ears educated to Mozart, Ellington and
the Beatles, urban academics are unlikely to recapture the pristine rhythmic sensibilities
natural to someone raised in rural Kentucky before the advent of rural electrification. If
so, why should folklorists wish to burden their recordings with blundering interventions
destined to obscure the crucial details that future generations will need in order to study
this music properly? Indeed, although we stressed the concern that future auditors may
miss musical qualities patent to us, it is also likely that some of them may discern vital
differences in the music to which we are presently insensitive. Thus it is impossible to
listen today to the well-intended collaborations of the 1940s between Dixieland
“revivalists” and New Orleans old-timers without being painfully aware of the ruinous
rhythmic and harmonic intrusions typical of swing music. However, the revivalist
perpetrators were blissfully oblivious to the foreign elements they had introduced. We
scarcely want philosophy to trump common sense in recommending such corruptions of
the raw data vital to a subject matter, but this seems to have occurred within modern
ethnomusicology to a palpable degree.

Of course, the real villain of our story is the preposterous post-modern critique that
denies, upon an absurd philosophical basis, any coherent defense of reasonable scholarly
activities. Titon’s push into subjectivism simply represents an attempt to repel this
onslaught on its own terms.

Clearly something went haywire when we ofthandedly decided that the preser-
vation of “musical content” needs to reach beyond the tape recorder. Misbegotten
ur-philosophical impulses with respect to the basic nature of musical attributes have
ratified practices that can only be regarded as wildly deleterious. We might hope that
“philosophy should do no harm,” but some screw has wiggled loose in this case. Indeed,
folklore has generally suffered terrible drubbings at the hands of its would-be philo-
sophers. In the 1950s the field was greatly victimized by what might be called bullies of
the “theory T syndrome” (3,vii). Absurd methodological demands were placed upon
folklore by know-it-alls who insisted that if “it is ever to become a discipline,” ethno-
musicology must turn “scientific” according to silly misapprehensions of what
“science” represents (warning to the gullible: whenever a critic starts fussing unduly
about “disciplines,” run!) Given this deplorable prelude, it is understandable why Titon
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should seek an alternative to the “science model.” But, in truth, the worries about
objectivity trace to the straying behavior of little words like “concept” and “attribute”;
no imposing edifice of counterbalancing “humanistic knowledge” needs to be erected in
methodological rebuke.

Would that folklore had stayed away from the philosophizing impulse altogether.
Unfortunately, the headwaters of ur-philosophy lie too near the centers of important
things for this to prove entirely feasible.

(vi)

Amphibolic reveries. The radical subjectivization of color traits on the grounds that
science has discovered that they do not happily correspond to straightforward objective
qualities has, of course, proved a recurrent irritant to many reasonable thinkers. “Our
color classifications have their roots in a more robust form of worldly support than
that,” we would rather insist. It seems an erroneous displacement of the sort just sur-
veyed to claim that a rose is “red” courtesy of the fact that it regularly occasions
outbreaks of subjective hue within human witnesses. Joseph Addison supplies a vivid
rendering of the traditional subjective doctrine in one of his celebrated eighteenth
century essays on the “Pleasures of the Imagination™:

Things would make but a poor appearance to the eye, if we saw them only in their proper
figures and motions. And what reason can we assign for their exciting in us many of those
ideas which are different from anything that exists in the objects themselves ( for such are
light and colors), were it not to add supernumerary ornaments to the universe, and make it
more agreeable to the imagination? We are everywhere entertained with pleasing shows
and apparitions, we discover imaginary glories in the heavens, and in the earth, and see
some of this visionary beauty poured out over the whole creation; but what a rough and
unsightly sketch of nature should we be entertained with, did all her coloring disappear,
and the several distinctions of light and shade vanish? In short, our souls are at present
delightfully lost and bewildered in a pleasing delusion, and we walk about like the
enchanted hero of a romance, who sees beautiful castles, woods, and meadows; and at the
same time hears the warbling of birds, and the purling of streams; but upon the finishing of
some secret spell, the fantastic scene breaks up, and the disconsolate knight finds himself on
a barren heath, or in a solitary desert.?2

From this point of view, we make a philosophical blunder, albeit a pardonable one, if we
carelessly allege a rose to be red “in the direct way”; only sensations can do that. In this
regard, T. H. Huxley’s later confession is rather amusing:

I have made endless experiments on this point, and by no effort of the imagination can
I persuade myself, when looking at a color, that the color is in my mind, and not at

2 Joseph Addison, “Pleasures of the Imagination,” no. 413 in The Works of Joseph Addison, vi (New York,
G. P. Putnam, 1854), 334.
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a “distance off 7, though of course I know petfectly well, as a matter of reason, that color
is subjective.??

Here Addison and Huxley subscribe to the traditional sense data assumption that when
a vividly colored scene is surveyed, we directly discern a visual field comprised of
subjective colored patches that mentally intervenes between ourselves and the true
world of uncolored objects before us. This interpolated screen of directly perceived
sense data is usually called the veil of perception®+ by its critics and many authors, starting
with Thomas Reid, have attempted, through a wide variety of philosophical stratagems,
to remove its interposition within our perceptual processes. In this fashion, it is often
claimed, apparently on Wittgensteinian authority, that the very idea of wholly “private
objects” of sense data type represents an intrinsically incoherent conception, a theme
I do not endorse myself but to which we shall return more fully later (7,%).

Although Addison and Huxley accept the revelation that no colors properly exist in
nature with remarkable good cheer, it is not surprising that the Lake Poets and a wide
contingent of fellow travelers from all walks of life have found such veil of perception
assumptions to be utterly repugnant. How can any discovery of science possibly cancel
the attributes that we learn of “without any other discipline than that of our daily life” in
Wordsworth’s famous phrase? Or, as the philosopher/mathematician A. N. Whitehead
expresses the complaint:

For us the red glow of the sunset should be as much part of nature as are the molecules and
electric waves by which men of science would explain the phenomenon. It is for natural
philosophy to analyze how these various elements of nature are connected.?>

But why have so many scientist/philosophers been inclined to rob color of its status as
a true attribute of the physical world we inhabit? Well, a range of considerations of
variable quality can be here cited, the more subtle of which exploit the Tartini tone-like
behavior of our color classifications (these are the behaviors that worry the practical
books on color and will be discussed in 7,x). However, the most venerable line of
thought is the simple contention that, “from science’s point of view,” colors seem
explanatorily inert, in the sense that even if atoms happened to be adorned in true shades
of bright red and orange, no information about these secret hues would be transmitted
by light to the eye, which only carries data relevant to the manner in which the object’s
surface absorbs and regurgitates light waves. To explain how my lady manages to pluck
the fairest flower in the garden, only the behaviors of the photons enter the story.
This is the point at which the average advocate of robust color attributes finds her
opening, for she will retort: “Yes, for science’s limited predictive purposes color attributes
do not need to be mentioned, but they nonetheless comprise vital components within a
complete inventory of proper external world traits. Their apparent omission within

3 T. H. Huxley, Hume, with Helps to the Study of Berkeley (New York: D. Appleton, 1898), 271.

34 Apparently, this popular phrase originates with Jonathan Bennett: A. D. Smith, The Problem of Perception
(Cambridge, Mass.: Harvard University Press, 2002), 275.

3 Alfred North Whitehead, The Concept of Nature (Cambridge: Cambridge University Press, 1964), 29.
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science merely indicates that the latter has chosen to approach its descriptive tasks in a
crabbed and circumscribed manner. To neglect the colors merely represents science’s
especial foible, it needn’t be ours.” This is the point of view from which Samuel Taylor
Coleridge writes:

In order to submit the various phenomena of moving bodies to geometrical constructions,
we are under the necessity of abstracting from corporeal substance all of its positive
properties, and obliged to consider bodies as differing from equal portions of space only by
figure and mobility. And as a fiction of science, it would be difficult to overvalue this
invention . . . But [scientists have] propounded it as truth of fact: and instead of a world
created and filled with productive forces by the Almighty Fiat, left a lifeless machine whirled
about by the dust of its own grinding.?s

Unless we are driven to the instrumentalism recounted in 4,iv, a critic such as Coleridge
is likely to accept that science’s favored lot of attributes do appear in the external world
but merely as comparatively anemic specimens within the world’s full bouquet of traits.
As Wordsworth expounds the thesis in “The Excursion,” the purely geometrical aspects
of our surroundings are “especially perceived when nature droops / And feeling is
suppressed.”?” But the surer bonds of conceptualization that tie human souls to their
world in robust communion lie in precisely the splendid attributes that science chooses
to neglect. As L. Susan Stebbing remarks in her evocative Philosophy and the Physicists
of 1937, the deniers of objective color have

made a metaphysic out of a method . . . In so doing [the physicists] have forgotten, and
philosophers do not seem to remember, that their method has been designed to facilitate
investigations originating from a study of “the furniture of the earth.”?8

In the next chapter, we shall survey other forms of the widely endorsed doctrine that
science, in its apparent favoring of certain descriptive concepts over old friends such as
being red, thereby engages in some kind of odd or blinkered project cut from a different
cloth than a straightforward accounting of what is to be found in the world before us
(such themes ripple beneath Titon’s musings on “knowledge in the sciences and the
humanities™ as well). I reject this “science as exceptional” thesis entirely, of course.

It is possible at this point to revert to the naive objectivism of our Darwinian critic
and proclaim that color (and musical) predicates straightforwardly report unproble-
matic traits of the objective world, whereas their stranger scientific brethren (e.g., “is
a quark™) may possibly prove justified only in an instrumental manner (this may rep-
resent Stebbings’ final assessment of their circumstances, although the matter is not
entirely clear). However, many thinkers have opted for a more complex response to
redress our location problem that I shall dub amphibolism. It represents a doctrine with

3 S. T. Coleridge, Aids to Reflection (London: G. Bell and Sons, 1913), 268-9. M. H. Abrams, The Correspondent
Breeze (New York: W. W. Norton, 1984).

37 William Wordsworth, “The Excusion” in The Complete Poetical Works of William Wordsworth (London:
MacMillan and Co., 1930), 419.

8 L. Susan Stebbing, Philosophy and the Physicists (New York: Dover Publications, 1958), 64.
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respect to conceptual content that is admirably developed in the writings of Immanuel
Kant and has become adapted to a wide variety of alternative philosophical formats,
including Titon’s variety of apparent Heideggerianism.

In rough terms, the general claim is that our naive conception of “objective” concepts
as correspondent to real world attributes is incoherent; that every viable concept must
inherently involve the constructive agencies of our own minds in some irrevocable way.
In its strongest form, this amphibolism embraces the full-fledged participatory idealism of
Bernard Bosanquet:

[Tlhe “world as idea” means no less than this, that the system of things and persons which
surround all of us, and which each of us speaks of and refers to as the same for everyone,
exists for each of us as something built up in his own mind—the mind attached to his own
body—and out of the material of his own mind.°

This contention offers a “misery loves company” resolution to our worries about the
proper location of musical attributes: every trait whatsoever is irrevocably laden with
some degree of inherent subjectivity and, accordingly, traditional primary qualities such
as being cubic in shape participate in the same sorts of semi-psychological hues as enfold
expressing sadness musically. Our apparent “inner and outer worlds” should be viewed as
comprised of essentially the same stuff, merely regarded from different perspectives.

The notion that we cannot coherently distinguish between the genuine aspects of the
world around us and the personal constructions we happen to bring to their description
is rather startling, rather as if we had been informed in a physics class that mass cannot be
disentangled from the specific system of weights and measures (pounds versus grams)
that we deck it in numerical values. Or that coordinate dependent quantities (e.g., radial
distance within a scheme of polar coordinates) cannot be segregated from their more
objectively seated kin (vector distance). But orthodox practice in science teaches us just
the opposite: we commonly require proposed equations of state to obey sundry
requirements of frame indifference if they expect to represent viable principles of physical
behavior.4

Nonetheless, to many thinkers, including our contingent of Romantic poets, a
mudding of the line between “objective” and “subjective” conceals a vital advantage, for
they believe that our personalized grasp of amphibolic concepts allows us to participate
directly, in some mystical or quasi-psychological way, in the unfolding processes of
Nature herself. M. H. Abrams glosses this doctrine admirably as follows:

Whether a man shall live his old life or a new one, in a universe of death or of life, cut
off and alienated or affiliated and at home, in a state of servitude or of genuine freedom—to
the Romantic poet, all depends on his mind as it engages with the world in the act of
perceiving. 4!
* Bernard Bosanquet, The Essentials of Logic (London: MacMillan and Company, 1906), 6.
4 C. Truesdell and R. A. Toupin, “The Classical Field Theories” in S. Fliigge, ed., Handbuch der Physik, iii/1 (Berlin:
Springer-Verlag, 1960). I do not mean to imply that frame dependent quantities are not themselves genuine quantities,

but merely that we don’t expect physical behavior to be sensitive to their peculiarities.
41 M. H. Abrams, Natural Supernaturalism (New York: Norton, 1973), 375.
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Or in Wordsworth’s famous words:

[Mlan and nature as essentially adapted to each other, and the mind of man as naturally
the mirror of the fairest and most interesting properties of nature.2

The neglect of this direct amphibolic bond is what Coleridge has in mind when he
complains of the blinkered “scientific attitude™:

a few brilliant discoveries have been dearly purchased at the cost of all communication with
life and the spirit of Nature.+?

In a musical context, allied participatory entanglements lead to views such as those
defended by Schopenhauer in The World as Will and Representation or the contem-
poraneous musicologist F. T Vischer:

From the totality of these fundamental determinants we obtain the essentially amphibolic
character that is peculiar to music in comparison to the other arts. Music is the ideal itself,
the soul of all the arts laid bare, the mystery of all form, an intimation of the structural laws
of the world and equally the fleeting, still enfolded ideal .

I am unlikely to serve as the most able expositor of sentiments such as these, foreign as
they are to any way that I think about the world, but the rough idea is that the deepest
organizational patterns within the universe itself—given by its “structural laws”—are
represented by a gradual coming into existence of ever more complex patterns, unrav-
eling in organic growth from an “enfolded ideal.” In psychologized miniature, a great
piece of music will likewise blossom into parallel harmonious texture within our minds.
Accordingly, as we hear a piece of stirring music, at the same time we gain a person-
alized intimation of the quasi-botantical pulses that drive the universe’s growth. In this
wise, “musical content,” keeping its full quotient of inherent sadness intact, participates
as both symbol and exemplar of processes that shape the external universe, while
remaining directly available to each of us psychologically. “Musical content,” properly
speaking, represents a deeper amphibolic invariant, capable of living simultaneously in
both mind and world.

Leaving aside the misty complexities of Vischer’s developed opinions, I like his word
“amphibolic” for the way in which the content of a descriptive concept is analogized to
a variety of intellectual salamander capable of inhabiting the realms of subjectivity and
objectivity simultaneously. As we shall see in the next chapter (3,ii), the doctrine that
concepts inherently “live in two worlds™ lies at the basis of what I shall call classical
gluing. As such, related themes tacitly reappear in many classical authors who otherwise
share none of Vischer’s Romantic proclivities. And amphibolic, it seems to me, represents
a useful term to designate the wide spectrum of philosophical opinion that rejects as
misguided any attempt to disentangle the “objective” contents of predicates from their
more subjectively informed directivities, at least if “objectivity” is regarded as concerned

4 William Wordsworth, Lyrical Ballads (Menston: Scolar Press, 1971).
4 Coleridge, Aids, 289. The Philosophical Lectures (London: Routledge and Kegan Paul, 1949), lecture XII.
** Lippman, History, 326.
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with the manner in which language finds correlated underpinnings within the world
before us.

Indeed, softened forms of the doctrine that “attributes should not be conceived as
existing independently of our structures of conceptualization” have penetrated quite
deeply into the fortress of analytic philosophy in recent years. In fact, a popular epithet
has been recently coined (“metaphysical realist”) to stigmatize those of us resistant to
the lure of tinctured insight (I shall call such doubts anti-correlationalist because they
largely omit the “participation in the World Spirit” aspects common in the nineteenth
century varieties). Gary Ebbs explicates the basic theme crisply:

The idea behind metaphysical realism is that we can conceive of the entities and substances
and species of the “external” world independently of any of the empirical beliefs and
theories we hold or might hold in the future. To accept this picture, we must conceive of the
relationships between our words and the “external” world from an “external” perspective.
We must imagine that we can completely distinguish between what we believe and think
about the things to which we refer, on the one hand, and the pure truth about these things,
on the other. In this imagined “external reality,” things, species, and substances are
individuated by their own natures or constituting principles. This picture generates
questions about what these principles of individuation are, and thus drives philosophers to
theorize about the metaphysical structure of the things, species, and substances in the
“external” world.+

Described in these sweeping terms, “metaphysical realism” certainly sounds like a
foolish policy, but we should ask ourselves if we really understand what Ebbs is saying.
A useful form of experimentation to employ in such cases is to lower the level of
abstraction by replacing the programmatic “thing” throughout by some suitable
exemplar (pick your favorite rabbit) and “species” by an appropriate choice of trait
(liking carrots). By such substitutions we obtain:

The idea behind metaphysical realism is that we can conceive of rabbits and their liking for
carrots independently of any of the empirical beliefs and theories we hold or might hold

about such mammals and their vegetative preferences in the future. To accept this picture,

we must conceive of the relationships between our words and rabbits from an “external”

perspective. We must imagine that we can completely distinguish between what we believe

and think about rabbits and their favorite foods, on the one hand, and the pure truth about
these issues, on the other. In this imagined “‘external reality,” rabbits and their affection for
carrots are individuated by their own natures or constituting principles [quite indepen-

dently of our thoughts]. This picture generates questions about what these principles of
individuation are, and thus drives philosophers to theorize about the rabbits and food
preferences of the “external” world.

Thus particularized, I utterly fail to see what is odd about this position, except that the
task of “theorizing” about rabbits and their favorite foods seems more the prerogative

4 Gary Ebbs, Rule-Following and Realism (Cambridge, Mass.: Harvard University Press, 1997), 203.
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of animal husbandry than philosophy. Our de-abstractification of Ebbs winds up
expressing little beyond the banal observation that rabbits (at least in the wild) pretty
much go about their own businesses, independently of how we happen to think about
them. I think we should be loathe to blithely abandon our commonsensical assumption
that we can sort out such issues of conceptual contribution to our “rabbit” talk quite
crisply (although doing so adequately in other kinds of circumstance may require a good
deal of strenuous scientific investigation).

In fact, many anti-correlationalists have recognized the justice of this complaint and
have sought to establish various ersatz notions of “objectivity” consistent with their
basic tenets.#¢ Generally, these surrogate proposals follow Kant in claiming that a
defensible notion of conceptual objectivity should turn upon our abilities to reach
classificatory or truth-evaluative accord with our fellow men: proper “objectivity” in
classification represents a matter of inter-personal agreement rather than correspondence
to unsullied data. In other words, such doctrines parse the phrase “objectively based
trait” as, roughly, “represents a classification agreed upon by independent agents who
share identical standards of rationality,” rather than resting upon any form of “directly
registers facts about the target state of affairs”. As witnessed in the Ebbs quotation, any
unabashed appeal to direct word/world correlation is viewed with great suspicion by
amphibolists.

In this regard, we must be prepared to distinguish the basic doctrine of coherent
word/world correspondence from stronger claims that are commonly advanced on its
behalf. In particular, straightforward classicists such as Bertrand Russell invariably
assume that the nature of a given predicate’s worldly correspondence is inherently self-
guaranteeing, in the sense that once we adequately grasp a term’s meaning, then we will
be able to discern, after sufficient armchair analysis, the basic structure of its intended
correspondence with the world. True: such correspondence may not prove successfully
realized in practice; it has empirically emerged that no attribute in the universe corres-
ponds to our old notion of containing caloric but at least we can recognize a priori
the simple pattern of word/world ties that this concept hopes to establish. Or so Russell
opines. Indeed, this presumption of a foreseeable pattern of correlation lies very near the
core of basic classical thinking and will concern us much in the chapters to follow.
In contrast, I will argue that, in many cases, the true nature of a predicate’s corres-
pondence with the circumstances it addresses may not prove obvious at all and will
require dedicated research to unravel. Such alignments, furthermore, are also prone to
slippage as time goes on.

But despite my reservations with respect to word/world connection as it is conceived
within the classical picture, I do not think we can possibly understand the engines of
common linguistic development unless we attend directly to the patterns of genuine
correlation that gradually emerge—and sometimes fade away—during the courses of the
usage’s historical evolution. Few modes of linguistic behavior, even those practiced by

“¢ Crispin Wright's project in Truth and Objectivity (Cambridge, Mass.: Harvard University Press, 1992) seems to be
rather of this type, for example (although I find his precise motivations obscurely presented).
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the most dissociated and ethereal forms of religious cult, are likely to last long if they do
not embody tolerable stretches of substantive word/world coordination, if only in
dedicated patches here and there. Quite commonly, these supportive correlations
prove more recondite in their strategic underpinnings than we anticipate when we learn
the usage and semantic mimicries are common where stretches of discourse appear to
relate to the world in a much different manner than they actually do. All of these
considerations represent themes that will be explored more fully later in the book—
where examples will be supplied! My observation at present is simply that the indis-
pensable idea of word/world correspondence should not be thrown out with the
classical bath water in which the notion commonly swims. But that is exactly the
ambition of the anti-correlationalists.

Indeed, in their eagerness to avoid an Addison-like veil of perception falling betwixt
the external world and ourselves, such authors commonly succumb to an analogous
doctrine on the conceptual side of things that strikes me as equally dreadful. Because
they assume that idiosyncratic human construction and subjectivity represent refractory
components of every form of conceptual content, they generally accept doctrines about
descriptive policy that are quite unnerving in their own right. In particular, anti-
correlationalists often inform us that many incompatible forms of conceptual scheme
or “ways of world making” exist that can serve all of our descriptive ambitions equally
well. Articulated in terms of schematic “theories,” this familiar underdetermination of
theory doctrine asserts: for any viable descriptive theory T, there will exist rivals T, T”,
etc. capable of accommodating the same set of observational consequences equally
well.47 To be sure, in the history of science, apparently competing approaches some-
times emerge that at first look quite different in their conceptual contours yet seem to
accommodate the available data equally well (a locus classicus can be found in the
erstwhile opposition between Heisenberg’s matrix mechanics and Schrodinger’s
wave theory, although most real life examples are complicated by some measure of the
facade problematic we shall discuss later (6,xii)). However, in most of these cases, such
rivals are eventually discovered to encode the same basic physical information in
mathematically different but interrelated ways (thus spectral theory reveals the bridges
that carry Heisenberg’s favored vocabulary over to Schrodinger’s). Common sense
would judge that the two sets of descriptive predicates merely talk about the same data
in different ways but an anti-correlationalist approach to conceptual content cannot
easily ratify this opinion. Through a strong insistence upon a neo-classical picture of
semantic invariance, it is usually driven to contend that we have been supplied with two
distinct “ways of world making” that describe external reality in intrinsically different
terms (7,iii). To get the engines of scientific description turning, we must tacitly opt
for one of these viable schemes, even if we fail to notice the conventionality of the
choice we select. Or, to articulate this point of view in a different way, some choice of

47 1 have discussed this doctrine critically in two early papers (“The Observational Uniqueness of Some Theories,”
Journal of Philosophy, (May 1980) and “The Double Standard in Ontology,” Philosophical Studies (March 1981)).
I believe that these remarks remain essentially correct, but now consider that the problems canvassed in Chapter 4 are
more central to the underlying theory T syndrome problems.
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T over T’ is required to prime the pump of science: until we have simply assumed
a beginning span of T’s content to be true, we lack the means to coherently test the
empirical assertions that get advanced under its aegis. When common sense loosely
pronounces that T and T’ “talk about the same data in different ways,” it merely
observes, according to anti-correlationalist gloss, that schemes T and T’ are equally
viable descriptively. We fall into desperate muddles, they claim, if we believe that the
merits of a doctrine’s correlative ties to external reality can be coherently examined in its
own right.

This underdetermination thesis plainly lowers an insurmountable veil of predication
betwixt the world and ourselves, which bars us from ever determining whether the
concepts we employ genuinely match the true traits of the world or not (I have just
described the doctrine in its familiar theory T guise, but authors like Ebbs entertain a
similar point of view without assuming so much logical empiricist apparatus). I find such
uncanny doctrines with respect to descriptive capacity every bit as disconcerting as the
traditional veil of perception, for we wind up walled off from the world either way (it
is merely that the darkening curtain is comprised of concepts rather than private objects).
I find it odd that philosophers are often cheerfully willing to accept an impediment of
this ilk in their eagerness to avoid the perceptual intercessory. The Quine of Word and
Object represents an excellent case in point. He is proud of the fact that he can dispense
with any epistemological reliance upon “private objects” through his elaborate doc-
trines of ontological commitment (his opening section is entitled “Beginning with
Ordinary Things”), but this apparent advantage is achieved only at the cost of a warm
embrace of a quite severe form of underdetermination of theory thesis.*® Once we have
slipped down this unhappy path, we become eventual prey to the holist fables of
incommensurable irreconcilability woven by Kuhn or worse. All of these opinions
represent tropisms that I am eager to resist.

Such considerations are testimony to the mute manner in which the classical realm of
concepts serves as a convenient Land of Nod to which overt philosophical unpleasantries
can be surreptitiously dispatched. We rid ourselves of unwanted “private objects,” yet
we pick up uncanny “concepts” in trade. In my opinion, we have merely bartered an
uncomfortable thesis with respect to sense data for an obnoxious dual with respect to
concepts, whose oddities seem less evident only because we attend to their contours less.
We should become more wary of these doctrinal exchanges (7,x). Certainly we should
not allow scare-quoted phrases such as Ebbs” “an imagined ‘external reality’ ” to persuade
us that everyday assertions such as “ ‘rabbits’ refer to rabbits” represent some wild-eyed
form of “metaphysics” comparable to belief in astral projection. True: the standard
classical picture of how we learn of these correlational relationships is distorting in its
simplicity, but that error does not establish that the direct examination of a predicate’s
links with the world it serves does not represent a viable form of investigative enterprise.

Plainly I am no fan of amphibolism with respect to concepts. Quite the contrary,
I shall develop an account of natural linguistic process that will allow us to disentangle

4 W. V. Quine, “On Empirically Equivalent Theories of the World,” Erkenntnis 9 (1975).
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the psychological and objective strands of linguistic directivity that run together in our
ur-philosophical thinking quite effectively, as well as giving proper recognition to a third
category of strategic concern (7,ii). Accordingly, philosophical sermons to the effect that
it is inherently incoherent to segregate the subjectively based aspects of linguistic
shaping from their more objective counterparts do not represent music to my ears. But
we will approach these matters in a different manner than suggested in this chapter (7,ii).

As we have observed, neo-Kantian lines of thought typically eschew word/world
renderings of conceptual objectivity in favor of appeals to agreement within a cabal of
cooperating investigators. Allied claims about the vital role of “community” in linguistic
process became prominent in the latter twentieth century due, inter alia, to the
enormous influence of Wittgenstein’s Philosophical Investigations (a Heideggerian
variation upon these strains is echoed in Titon’s concern with “being enmeshed in
reciprocity”). It is in this vein that Wilfrid Sellars writes:

And there is, as we know today, a sound score to the idea that while reality is the “cause” of
human conceptual thinking which represents it, this causal role cannot be equated with a
conditioning of the individual by his environment in a way that could in principle
occur without the mediation of the family and the community. The Robinson Crusoe
conception of the world as generating conceptual thinking in the individual is too simple
a model.#

This reads as if Robinson Crusoe could never acquire the concept being a rabbit if
he merely dealt with rabbits and never any fellow islanders. This unlikely claim is
often presumed to follow from Wittgenstein’s strictures against a private language,
although it is hard to find two interpreters who agree upon what those “strictures” are
(Sellars’ opinions, however, most likely trace to pragmatic influences such as John
Dewey).

Sellars complains that it is naive to think of “the world as generating conceptual
thinking in the individual.” But why? There are certain tasks that we cannot easily
accomplish unless we engage in intervening runs of linguistic activity. Elementary forms

4 Wilfred Sellars, “Philosophy and the Scientific Image of Man” in Science, Perception and Reality (London:
Routledge and Kegan Paul, 1963), 16.
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of mathematical calculation provide simple examples: it is frequently impossible to
convert observations (sightings of a target object) to actions (setting a cannon to the
correct firing angle) without relying upon some mediating stream of notational
exuberance. For such computations to work properly, the various symbols displayed in
the gunner’s scribblings must display some fairly tight alignment with physical data,
although these linkages may prove quite intricate in their patterns of word/world
alignment (as we’ll observe in concrete cases (4,x)). But surely the solitary Robinson
Crusoe stranded in some bleak and otherwise unpopulated locality will retain ample
reasons for devising a computational language to improve his cannon firings? If so,
mightn’t worldly necessity still serve as the mother of conceptual invention within our
lonely outcast, Sellars’ apparent asseverations to the contrary? We shall expand upon
these complaints in 5,ii.

Throughout this book, I take the facts of mathematics pretty much for granted. However, the
notion that this subject must assume the role of regulative principle prior to any description of the
world in physical terms represents a vital aspect of neo-Kantian tradition, as aptly emphasized by
my friend Michael Friedman.>® In this book I have not attempted to dabble in topics so grand as
these; I have instead considered concepts entirely from a scientific realist point of view. I do
believe that the easy road to neo-Kantianism has been paved, historically at least, by strong
reliance upon veil of predication related claims. What its doctrines would look like without
implicit classical picture premises, I cannot say.

(vii)
Seasonality in conceptual evaluation. Let us pass in quick review over the basic
themes of this chapter.

(1) We began by worrying, under the heading of tropospheric complacency, about
the distortions that arise when we too quickly presume that the behaviors of the world’s
collection of objective attributes carry us from one setting to another in an uncom-
plicated manner, leading to improper expectations as to what kinds of tasks, linguistic or
otherwise, can be accomplished within those extended contexts. Similar complacencies
often lead to improper assumptions about the classificatory or inferential capacities of
our peers.

(2) In fact, the nature of some of these expectations of carryover patently rely upon
matters of human capacity or point-of-view that seem ignored in an unduly objective
treatment. We employed adequately realizes the Symphony in G Minor as a central
example.

(3) To include these missing “point of view” ingredients within an adequate model,
we shifted to a picture where the support provided by the objective trait being a dog in

*% Michael Friedman, Dynamics of Reason (Stanford, Calif.: CSLI Publications, 2001).
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the semantic schema “is a dog”/being a dog is replaced by a subjective quantity that
incorporates a measure of how the trait presents itself to us. This alteration in our
scheme blocks the cavalier expectations about common capacity that troubled us in the
deportment of our Darwin critic.

(4) Unfortunately, this subjectivist relocation of our predicate’s directive basis seems
too extreme, in that the primary thrust of its descriptive interests now seem focused
upon quasi-psychological concerns far removed from the practicalities in which the
predicate found its original usage (i.e., the discrimination of symphonic sounds or
colored fabrics). We then explored the curious doctrines of amphibolism that attempt to
mollify this uncomfortable displacement of conceptual locus.

(5) Worse yet, both objectivist and subjective approaches to conceptual content
apparently force upon us, quite against the recommendations of common sense, odd
policies with respect to the preservation of music and instruction in musical appreciation.

I presume the reader has found our rapid pilgrimage from wistful musing on the
timelessness of Mozart into the gloom of participatory idealism rather astonishing, for
we seem propelled along our journey largely by rather small worries about the true
nature of “musical content.” It seems as if some melodic mouse has unaccountably
inflated into a philosophical elephant—indeed, a creature apt to frighten hapless critics
and ethnomusicologists into improvident behaviors. Somewhere within the granary of
concepts and attributes our erstwhile wee beastie has located some Wellsian food of the
gods that has puffed it up into grotesque grandeur. And I have promised, in the course of
this book, to develop a fuller account of why this inflation occurs.

This explication will trace the phenomenon to our deeply rooted inclination to
overlook the seasonalities that naturally attach to our everyday tools of conceptual
evaluation: viz., the factors that lead us to regard factor 0 as critical to the behavior of
predicate W on day 1, but later dismiss its affective importance in favor of some
disharmonious consideration ¢ on day 2. For reasons that will emerge later, we
possess a deep attachment to the notion that the contents of our concepts stay largely
invariant over time. It is this strong ur-philosophical desire for semantic fixity that
induces us to squash together the real but disparate directivities of 0 and ¢ into
some fictive homogenized “content” allegedly able to govern the correctness of
W’s employment unilaterally at all points in its career. Once the diverse liquors of
linguistic change have been allowed to blend together in this ill-advised way, we will
scarcely be able to discriminate the distinct manners in which they shape the beha-
viors of garden variety descriptive vocabulary. Once we learn to keep these reactive
agencies distinct, we will be able to sort out the objective data registered in our
discourses ably enough. From this point of view, exaggerated worries that classific-
atory terms such as “folk music” are so irremediably steeped in social prerogative that
their evils can be corrected only through extreme countermeasures should seem like a
scarecrow concocted from naught but the garments of philosophy of language run
amuck. As we shall see later in the book, everyday conceptual evaluation regularly
avails itself of specific processes of semantic detoxification in its efforts to keep language
rolling forward along profitable rails. Ur-philosophical problems, such as those
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surveyed in this chapter, often begin in a failure to appreciate the underpinnings of
these detoxification techniques properly.

This is not to claim that discerning the specific winds that effect linguistic develop-
ment is an easy task. It is unlikely to represent a project that can be accomplished
through armchair musing about “possible cases,” in the manner that many academic
philosophers still favor. More often than not, the puzzlement attaching to a particular
specimen of usage stems from a mixture of physical and strategic factors that require
unraveling before we can entertain any chance of understanding the unexpected
directivities that influence our predicate’s odd behavior. This chore generally requires a
good deal of rough and tumble scientific investigation, often reaching across a very wide
canvas of concerns. As we await their outcomes, we must cultivate in the meantime
semantic patience as the tools required for a proper diagnosis are gradually developed.
This temporary need for forbearance in the attribution of fixed semantic content to a
predicate is responsible for the philosophical mitigated skepticism that I advocated in the
previous chapter.

The next two chapters will endeavor to probe our tendencies to presume otherwise
more deeply and explain more fully why we instinctively desire a greater invariance
and homogeneity in “conceptual content” than our worldly circumstances allow. They
also sketch how certain key schools of developed philosophical thinking have sprung
up around our muddled expectations with respect to conceptual evaluation. Then,
beginning in Chapter 5, I shall lay out several sample schedules of shaping influence
that are apt to affect a descriptive usage and, from that vantage point, return to the
basic issues of objective content that we have surveyed in the befuddled dialectics of
this chapter.



3

CLASSICAL GLUE

I, whom no living beauty yet could warm,
Am now enamour’d of an empty form.

Isaac Hawkins Browne!

(1)

Under a predicate’s sheltering wing. The fundamental source of last chapter’s
muddles lies in the fact that we commonly expect “concepts” to carry great evaluative
burdens, yet not buckle under the freight. A frequent symptom of this overloading is
that it becomes impossible to locate the trait within any satisfactory housing. The
atmosphere’s humble currents seem too meager a substratum to support adequately
realizing the Symphony in G Minor in its full, melancholy glory and we begin to search for
another matrix in which our property can be more suitably instantiated. We find
ourselves tempted to plant our trait within subjective mentality or even ship the entire
affair off to amphibolic shoals. But, in the final analysis, no proposal for attribute
relocation seems wholly satisfactory and so our orphaned concept appears destined, like
the boll weevil of ballad, to “keep looking for a home.”

If articulated solely in these “where do these traits display themselves?” terms, our
worries about “the nature of musical concepts™ are apt to look rather silly, as if some
peculiar game is being played with words that has nothing to do with anything
important about music. Indeed, one often finds such “idle philosophizing” dismissed
with scorn—even by professional philosophers.2 But such disdain does not do justice to
the deeper origins of the conceptual problems involved. Our metaphysical frivolities are
symptomatic of more troublesome affairs—the surface ripple of ur-philosophical cur-
rents that run at greater depths. The overloading of which I've complained stems from a

! Isaac Hawkins Browne, “On Seeing a Portrait of Miss Robinson, Painted by Mr. Highmore” in Rev. Henry Phillip
Dodd, ed., The Epigrammists (London: Bell and Daldy, 1870), p. 376.
* Aaron Ridley, “Against Musical Ontology,” Journal of Philosophy (2003).
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very basic inclination to overestimate our human capacities for anticipating the unex-
plored, especially in linguistic matters. These sanguine hopes adversely affect us all,
even the most doggedly anti-philosophical amongst us. Typically, these appraisals
assume the guise of presuming rashly that, because a certain group of skills have been
mastered, other capabilities will follow automatically in their wake. The drab cloth in
which these faulty anticipations are typically dressed is the prosaic mufti of phrases such
as “has fully grasped the concept”; “completely understands the trait”; “has achieved
mastery of the meaning.”

To study how these mistakes arise, I will narrow much of our discussion to cir-
cumstances where some common predicate for everyday physical classification (such as
“is red” or “weighs five pounds”) is credited with a unitary concept as its sole reference,
for in this simple alignment of language with concept we can witness a prototype for
wider sorts of ur-philosophical error. Of course, no one presumes that predicates and
“concepts” invariably align in tidy patterns: some attributes resist ready expression in
language and some predicates clearly bear complicated relationships to their conceptual
supports. Nonetheless, often classificatory predicates seem to capture classical “con-
ceptual contents™ at exactly the right level of grain and it is with these cases that we
primarily wish to deal.

There is a second reason why we should scrutinize predicative expressions centrally
in our investigations. Long ago Bishop Berkeley and allied thinkers suggested that
abstract entities such as concepts and properties gain their semblance of ontological
respectability through donning the reassuring garments of “general names”: we mis-
takenly presume that a contrivance called being a rabbit exists simply because we
know how to align the sundry individual rabbits of the world under the linguistic
heading of “is a rabbit.” The predicates and the rabbits exist to be sure, we are assured,
but the concept being a rabbit itself is a fictitious go-between invented to provide a
pseudo-explanation of how our practice of using predicative expressions works.
“Concepts” have simply borrowed an ersatz substantiality from their more respectable
linguistic cousins, the predicates. In Chapter 5 we shall examine a milder form of this
anti-conceptual doctrine defended by the American philosopher W. V. Quine (who,
unlike Berkeley, is not a nominalist proper because he tolerates restricted varieties of
abstract object such as sets).

Unlike authors of this persuasion, I harbor no hostility to abstract objects per se. To
the contrary, I will argue (5, vii) that quite extensive fields of attributes need to be
accepted as robust components of the physical landscape. Unless we can appeal to these
traits in a commonsensical way, we will not be able to understand how a developing
language shapes itself to the contours of the world it addresses. Nonetheless, Berkeley
and Quine correctly observe that a bit of repeatable syntax (such as a predicative phrase)
displays an astonishing capacity to make the amorphous appear concrete. The lure of
shared phoneme, after all, leads many of us to categorize crayfish with catfish as
mutually “fish,” despite their lack of biological or etymological affinity (the “fish” in the
former represents a corruption of “crevis”). If we can understand the motives that
induce us to pile up an excess of distinct capacities under the accommodating shelter of a
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predicative expression, we will have begun to unravel the processes behind the con-
fusions of the previous chapter.

However, in restricting our discussion of “concepts” largely to their role in capturing
the cognitive significance of various specimens of classificatory predicate, I run the risk
of illustrating Joseph Addison’s admonition:

There is nothing in nature so irksome as general discourse, especially when they turn chiefly
on words.?

But, however dry or irksome our investigations may prove, they will gain considerably
in clarity and focus through this strategy. After all, even in Addison’s own circum-
stances, many of his greatest essays partake of exactly the flavor he abjures.

In truth, I hope my readers may extract the same humble pleasures from the weird
byways of linguistic process as I have myself. With respect to the book’s larger ambi-
tions, there are two varieties of human temperament that become drawn to philoso-
phy’s lair: those with a burning hunger to uncover the Secret Natures of Things and
those who find such earnest yearnings puzzling in themselves and in want of some
commonsensical dissolution. The best exponents of the old ordinary language school—
J. L. Austin, in particular—are nicely representative of this second personality type and
my own work follows in their deflationary spirit, if not their methodology. For skeptical
inclinations such as ours, a warm satisfaction arises in observing the murky rendered
clear, even if much of its erstwhile grandiosity gets lost in the recasting. In many ways,
this clarifying impulse is akin to the delight we feel when we learn that some obnoxious
social snob has secretly commenced his career in the pest extermination business. "Tis
not an entirely admirable form of enjoyment, to be sure, but essentially it is what this
book has to offer.

(i)
Classical gluing. Our first order of business is to gain a better grip on the “primitive
grasp of conceptual content,” as that notion appears within classical modes of thinking.
In a linguistic context, the most direct and appealing articulation of the basic parameters
of this viewpoint were set down by Bertrand Russell in his Problems of Philosophy of
1912. To be sure, Russell happens to be somewhat out of favor with contemporary
analytic philosophers because of his breezy inattention to questions of detail. But for our
purposes (which are likewise unconcerned with such specifics), Russell’s presentation
is perfect, for it trenchantly epitomizes the formal doctrines that blossom when the
ur-tendencies of everyday thinking first become subject to the ministrations of skilled
philosophical nurture. In the vivid and appealing prose of which he was a master,
Problems outlines the basic set of doctrines that I call the classical picture of concepts in this
book. Russell himself prefers the old-fashioned term universal as a synonym for my

3 Joseph Addison, “Criticism on Paradise Lost,” no. 267, Works, vi. 32.
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Russell

“classical concept” and I shall sometimes follow him in this usage. As sketched in our
appendix, a vast amount of supplementary philosophical foliage naturally erupts from
the central stalk of classical thinking, but at present I want to concentrate upon a core
process to be called classical gluing.

Although I believe that classical gluing (or its various doctrinal cousins) continues
to sit at the center of much contemporary thinking about concepts, it has inspired a
large host of critics as well. Later we shall especially consider the criticisms offered by
W. V. Quine, whose complaints about the doctrine most nearly approach my own.
Indeed, my own project in this book can be profitably viewed as an attempt to blend
attractive elements extracted from both Quine and Russell.

The most salient feature of a classical universal is that it is conceived as living in two
realms simultaneously. Russell maintains that a concept can both (i) report upon a specific
individual’s frame of mind (“Mowgli fully grasps the concept being venomous and finds it
fearful”) and (ii) register the condition of his physical surroundings (“The snake in front
of Mowgli exemplifies the attribute of being venomous™). The twin phrases central to this
“operate in two spheres simultaneously” conception of universals are exemplify (indic-
ating whether the trait is manifested in the snake’s physical behavior or not) and grasp
(evaluating its status within Mowgli’s psychological realm). In the circumstances where
Mowgli “completely understands” a concept, Russell declares that he is fully acquainted
with the underlying universal. Here “fully acquainted” represents one of those happy
Russellian turns of phrase that aptly captures natural ur-philosophical opinion. Once this
cognitive state is obtained, there can be no doubt as to what Mowgli is talking about or
how he should reason with his concept, even though it happens that he is actually
confronted with a stick or innocuous corn snake. In this assumption of fully grasped
meaning, we see the primary roots of the doctrine of semantic finality discussed in 1,vi.

Of course, there’s no suggestion here that to grasp an attribute is thereby to exem-
plify it: I can understand the concept of being an ice cream cone without turning into one.
Sometimes one finds classical thinking criticized through silly observations of this ilk.
Russell would appropriately respond that, in the final analysis, grasp and exemplify simply
represent two distinct and primitive fashions in which a universal can act.

This “living in two worlds” behavior allows the classicist to frame a simple and
appealing story of how a range of basic predicates align themselves with worldly con-
ditions: we merely grasp the appropriate concept and conventionally associate it with
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suitable linguistic noises and inscriptions. To mentally associate concept and sound
seems an easy task (as long as the concept itself is readily graspable); the concept
can then align itself with external conditions on its own recognizance, simply by
determining whether the universe’s far-flung objects exemplify its requirements or not.
Qua human agents, we have little to do with the latter process; our chief task is to grasp
the concept squarely and maintain its correlation with suitable English. By these means,
the “living in two worlds character” of our concepts provides an optimal adhesion
between predicate and world, for an identity is forged along the interface between what
is grasped mentally and a genuine trait of the world under discussion. If someone
appeals to the alleged two world commonality of classical concepts to explain the
semantical behavior of basic predicates, I say that they have subscribed to a recipe of
classical gluing. 1 see this reliance as lying at the very core of traditional semantic
thinking. To be sure, classical thinkers often frequently propose less direct methods
for keeping terminology attached to the world (Russell's own theory of descriptions
represents one of these). In such cases, we must trace through their details to determine
whether they ultimately reply upon classical predicate/concept adhesions as their
primary mechanism.

Let me hasten to add, however, that a view of concepts can remain essentially
classical, even if the breach between a content mentally grasped and the worldly
attribute signalized is somewhat widened. Many thinkers prefer to maintain that only
mental representations are truly grasped, but allow that such representations can none-
theless directly report upon the contents of worldly traits. As long as they presume that
the report and its subject matter can manifest the same content in some primitive
fashion, then I do not consider that any significant departure from basic classical gluing
has been effected (such shifts merely reflect quibbles with respect to the connotations
of “grasp,” in my opinion). Following Frege, other philosophers have claimed
that the cognitive significance of what is grasped bears some less direct sense and
reference relationship to true attributive content than suggested by Russell’s assumption
of complete identification, but we’ll postpone consideration of such variant creeds
until 6,iii.

We shall survey more pointed criticisms of classical thinking later in the book, but it is
important to observe that many popular attacks on its doctrines mischaracterize the
manner in which classical gluing is supposed to work. For example, Quine satirizes the
classical view as engaging in a “myth of the mental museum™ and John Dewey com-
plains that we should never “assum[e] that a word has such magical power that it can
point to and select the subject to which it is applicable.”s As they stand, such remarks
merely represent dignified variants upon name-calling, because epithets such as
“magical” scarcely diagnose the distortions induced by the classical picture; they merely
report the author’s wish that some suitable alternative be found. More importantly,
those who most loudly complain of magical powers usually muddle the discussion by

4 W. V. Quine, “Two Dogmas of Empiricism” in From a Logical Point of View (New York: Harpers, 1961), 48.
> John Dewey, Logic: The Theory of Inquiry (New York: Holt, Rinehart and Winston, 1938).
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confusing the processes of classical gluing with a rather different story that can be called
an intention-based picture of predicative significance.

What I have in mind is this. There have certainly been important authors (especially
in antiquity) who have maintained that the essence of assigning meanings to predicates
traces to our ability to directly will that our otherwise “dead” words should attach to the
world in a prescribed way. Here the alignment of a predicate with significance is treated
on the model of naming a rabbit in the backyard hutch, except operating in multiplex:
“There’s the rabbit selected and I hereby wish the name ‘Sniffy’ to attach to it hence-
forth.” But with a predicate, we must implement this form of intentional act many
times, even with respect to objects situated in galaxies far away in space and time: “I
hereby intend my predicate to reach out to all of these things.”

So conceived, a capacity to perform this prolix naming seems as if it might prove
rather magical. Indeed, many writers historically attracted to this intention-centered
approach to predicate significance have been positively eager to draw spiritual con-
clusions from our alleged ability to summons meaningless symbols into extravagant
attachment to the world. So when a theologically motivated writer such as William of
Ockham claims,

[Aln intension of the soul is something in the soul capable of signifying something else,

he is on the cusp of concluding that this special activity demonstrates a spiritual capacity
that arranges humans on a higher rung of the Great Chain of Being than the non-
signifying monkeys. In his Tractatus,” the early Wittgenstein treats the Soul as an

¢ William of Ockham, Ockham’s Theory of Terms (Summa Logica I), Michael ]J. Loux, trans. (Notre Dame, ILL.:
University of Notre Dame Press, 1974), 7. Also:“[T]he spiritual element of speech, constitutes one of the greatest advantages
which man has over all the other animals, and... is one of the greatest proofs of man’s reason”: Claude Lanvelot and Antoine
Arnauld, Port Royal Grammar, J. Ruieux and B. E. Rollin, trans. (The Hague: Mouton, 1975), vol. i, ch. 1. The illustration
derives from a fifteenth century printing of St Isidore’s Etymologies.

7 Ludwig Wittgenstein, Tractatus-Logico-Philosophicus (London: Routledge & Kegan Paul, 1961).
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unseen presence that makes humdrum symbols “come alive” by projecting them
semantically onto other things, just as a table top arrangement of kitchen utensils
presently represents the Battle of Antienam because our grandfather has wished that
representational relationship into being. The more hard-boiled among us are likely to
dismiss such musings, in league with Quine and Dewey, as supernaturalist.

But even if views of this intention-based kind, when pressed to extremes, legitimately
qualify as occult, it is scarcely fair to hang standard classical thinkers like Bertrand
Russell by the same rope. Indeed, the basic genius of their portrait of universals lies
precisely in the fact that a means is provided that avoids appeal to extraordinary mental
powers of linguistic anointment. In the classical picture proper, it is not through our
wills that predicates get firmly attached to far-flung corners of the universe, but simply
through the inherent abilities of classical concepts to live in two different realms. It is this
commonality of manifestation that supplies the critical glue required, not any fantastic
intellectual outreach. The only chore left to humble humans is merely to correlate our
predicates with universals that we cleanly grasp (apes, no doubt, grasp many concepts
ably but have trouble keeping their phonemes aligned). Such simple acts of association
do not demand any astonishing capacities of mental projection, but simply the intel-
lectual equivalent of aligning one’s knife with one’s fork: we can “put two ideas
together” easily enough. In the true classical picture, it is the concept itself, without any
aid from us, that categorizes the sundry objects of the external world as lying “in” or
“out” of its extension—our own feeble capacities with respect to real world naming play
no role in the activity of semantic attachment at all (the classical picture does not ask us
to name every rock that sits in a galaxy far away). We obtain a story of predicate/world
connection that resembles Noah and the dove: predicate and universal get aligned here
on the deck of the Ark, but the latter then flies away on its own to survey (and classify)
the great, unreachable universe on our behalf.

We may grumble suspiciously about this story, but it is hard to see immediately
where any magical powers come into it. I do regard classical thinking as substantially
exaggerating human linguistic capacities, but complaints of occult capacities do not
diagnose the nature of the misapprehensions ably. We shall return to these issues of
“naming with a predicate” later.

(i)
Conceptual directivities. Characteristically, Russell discovers his prototypical uni-
versals by locating them as the semantic supports for certain key predicates, finding

them, as it were, under the leaves of linguistic cabbages. Here is a typical passage that
displays the vein of thinking I have in mind:

>

Suppose, for example, that I am in my room. I exist, and my room exists, but does “in’
exist? Yet obviously the word “in” has a meaning; it denotes a relation which holds between
me and my room ... The relation “in” is something which we can think about and
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understand, for, if we could not understand it, we could not understand the sentence “I am
in my room”.8

Clearly the predicate “is located within” possesses an unambiguous meaning in English;
it does not constitute unsupported nonsense as exemplified by the pseudo-sentence “I
am bib-a-lollie-boo the room.” But what underlying feature here separates mean-
ingfulness from gibberish? Russell’s view (in The Problems of Philosophy) is simply that
“is located within” is directly supported by the “universal” being located within whereas no
comparable underpinnings prop up “am bib-a-lollie-boo.”

This passage, I think, represents an important line of argument and it helps to
understand key elements in the thought of anti-classical critics if we ask, “In what
respects is this author willing to challenge Russell in this passage?” This is not to say that
Russell has rendered his own principles entirely transparent. In many of his other
writings Russell is quite happy to declare that many predicates are not backed up by
universals in this simple way, but require some roundabout pattern of semantic con-
nection. Indeed, in Our Knowledge of the External World® (which is roughly con-
temporaneous with Problems), Russell assumes a position that requires that “is in” be
treated in a very circuitous manner. As we shall learn a bit later in this chapter, basic
tensions lie deeply ingrained within the classical picture that render the assignment of
settled content to many familiar predicates quite unstable—Russell is scarcely alone in
his wobbling.

Incidently, the reason Russell selects the relational predicate “is in” rather than, e.g.,
“is a dog” is because he is concerned to evade the attacks of Berkeleyian nominalists
who claim, “There is no need to posit a universal behind ‘is a dog’; it merely means ‘is
biologically similar to Lassie.”” Russell’s celebrated retort is: “Perhaps, but surely the
universal being biologically similar is required to back up the latter predicate.”

Once the paste pot of classical gluing has been arranged upon his workbench, Russell
finds a ready tool for accomplishing an astonishing variety of intellectual chores. He
seems to have located an Archimedian perch from which he can: determine how rigor
and trustworthiness should be cultivated within scientific investigations; explicate the
conditions required for speakers to understand one another; fix the exact role of
philosophy as a form of intellectual endeavor; explain where our estimations of con-
ceptual possibility come from, and so on, running through the lengthy list of proposals
outlined in this chapter’s appendix. The beauty and elegance with which all this is
achieved is both astonishing and admirable. It is truly a pity that the sorry world in
which we have been deposited won’t permit Russell’s policies to be fully realized.

Worse yet, Nature expresses her unwillingness to conform to Russell’s aspirations
only in a sniveling and underhanded way. Rather than straightforwardly denouncing his
errors, she introduces small cracks and fissures into practical descriptive usage in
manners that are hard to spot yet render Russell’s claims to have established a sound
House of Science and Philosophy effectively worthless. Put another way, she’ll allow

8 Russell, Problems, 90. ° Bertrand Russell, Our Knowledge of the External World (London: Routledge, 1993).
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Russell to pontificate all he wishes in print or within the halls of the university, but if he
should ever try to build a bridge based upon his recommendations, she’ll make it fall
down at an inopportune moment.

In point of fact, the Russellian doctrines listed in our appendix, lengthy as they are, do
not constitute a proposal definite enough to be considered as “an account of conceptual
behavior,” but provide, at best, the shell or scheme for such a doctrine, with most of its
crucial innards as yet unsupplied. For the theses listed provide few instructions as to how
the blank slate of conceptual concept should be concretely filled in for real life pre-
dicates. In fact, historical efforts to provide the missing materials in pivotal cases have
been commonly frustrated, and these dismal episodes have inspired a rich set of classical
excuses to explain why the classical picture experiences so much trouble in fulfilling its
promises. It is for these reasons that I usually label schematic demands like those listed in
the appendix as a picture of concepts, preferring to reserve epithets like “theory” for less
skeletal accountings (“picture,” in my usage, generally suggests a schematic sketch of a
situation, whose required concreteness has been largely omitted—the term does not
necessarily express reproach, but simply a demand for something additional).

In the classical tradition, the conceptual content associated to a predicate—the same
stuff that binds it to the world—is intended to serve as an invariant core that controls the
instructive directivities that attach to the predicate. As explained before, I employ
“directivity” as a non-technical means for capturing the loose bundle of considerations
that we might reasonably cite, at various moments in a predicate’s career, in deciding
how the term should be rightly applied. Such directivities emerge, for example, in the
replies we offer to questions such as the following.

(a) Is this stone really red? Well, why don’t you simply look at it in a good light?

(b) Is the pressure extremely high in this portion of the fluid or not? Why don’t you
measure its value with a pitot tube?

(c) Is the pressure extremely high in this portion of the fluid or not? Why don’t you
calculate its value from the boundary conditions using finite differences?

Note that response (c) differs from (a) and (b) by citing an inferential policy rather than an
observational technique; we shall worry later about the comparative importance of these
two varieties of directivity.

Russell and his band of fellow classicists promise us that tidy organization can, in
principle at least, be installed upon the great mass of directive ingredients that typically
emerge within the chaotic courses of everyday usage: each predicate can be assigned a
crisp conceptual content that will answer all of these “Am I employing X rightly?”
questions briskly and steadily (since real life is untidy, classical writers invariably
acknowledge a range of pragmatic reasons why a run of everyday discourse might be
spared from their improving ministrations). But once a proper conceptual hygiene has
been practiced, the predicates cleansed will henceforth prove admirably well behaved
(unless mistreated by their human handlers). Their core conceptual contents will codify
which everyday directivities stand close to the proper meanings of the phrases and
which stand further afield as mere empirical associations. Michael Dummett has this
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assumption in mind when he writes with respect to linguistic meaning generally:

A conception of meaning . . . is adequate only if there exists a general method of deriving,
from the meaning of a sentence as so given, every feature of its use, that is, everything that
must be known by a speaker if he is to use that sentence correctly.!0

Although I will argue that such demands for “derivation” are quite wrongheaded (10,
iv), we must concede that the ways in which we talk about “concepts” in everyday life
prima facie suggest, as long as their contours are not scrutinized closely, that classicism’s
expectations with respect to invariant contents appear quite reasonable. After all, we
commonly offer evaluative claims such as the following:

(d) It doesn’t make sense to call a ruby “red” if it doesn’t look so in proper light.

(e) The equations upon which the finite difference calculations are based track the proper
significance of “pressure” quite closely, whereas the responses of a pitot gauge are
subject to many unwanted disturbances and often prove quite inaccurate in compar-
ison.

Indeed, it is from humble assessments such as these that the notion of a “classical
conceptual content” spontaneously springs. In truth, there is a natural seasonality that
accompanies these forms of intellectual evaluation in their everyday appearances—we
answer the same question in different ways on different days—, but we are usually
insensitive to its presence and instead assume that some invarjant core acts to resolve
our directivity questions in a steady, classical manner. And it is from here that Russell’s
picture obtains its considerable ur-philosophical credentials.

Accordingly, if we ignore the seasonalities of real life conceptual evaluation and agree
that we can grasp rich bundles of guiding content and hold onto them invariantly over
long stretches of linguistic time, then we will have allowed Russell all the wherewithal
he requires to construct the mighty mansion characteristic of classical thought. And this
is a house that promises many domestic comforts, with respect to both philosophy’s
prospects as a discipline and science’s ability to shield itself against the shocks of
unwelcome discovery. Under the first banner, we can confidently announce that philo-
sophy’s anointed task is to serve as overseer of the conceptual domain; under the
second, we can promise that dedicated intellectual discipline can install a tidy order
upon the otherwise messy processes of scientific investigation.

(iv)
Custodians of the conceptual realm. It is within Russell’s Pollyannish assurances

with respect to “clear thinking” that the classical picture’s most secretly invidious
elements lie. But these issues need to be addressed in a delicate manner, because hasty

10 Michael Dummett, “What is a Theory of Meaning?-II” in Truth and Meaning, Gareth Evans and John McDowell,
eds. (Oxford: Oxford University Press, 1978), 137.
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opponents of classical thinking often talk themselves into brusque doctrines that are
“ever so much worser” in their practical consequences than anything Russell suggests.
Recall, from the previous chapter, Jeff Titon’s account of how a funding committee
squabbled over the implications of “folk artist.” Normally, we should expect that the
methodological injunction “Let us define our terms properly before we engage in
profitless debate” might help matters, although we are all familiar with situations
where, for some reason, it doesn’t. But Titon, like many intellectuals today, has
decided that such improving gambits merely represent rhetorical aggression, a
debating society form of warfare by other means. Such opinions would be utterly
destructive of fruitful discourse if practical people truly believed them. We really
shouldn’t attempt to dispatch the comparatively mild exaggerations of classical
thinking with a sledgehammer.

But something fishy resides on Russell’s side, nonetheless. Consider this specimen
of the improving frame of mind, extracted from Russell’s friend, the mathematician
G. H. Hardy. He is writing about the nagging problem of divergent series: expressions that
don’t seem to make any obvious sense, yet have frequently allowed mathematicians and
physicists to make great advances by pretending that they do (“Divergent series,” Abel
once wrote, “are the devil”). Hardy:

It is plain that the first steps towards such an [improvement] must be some definition, or
definitions, of the “sum” of an infinite series, more widely applicable than the classical
definition of Cauchy. This remark is trivial now: it does not occur to a modern math-
ematician that a collection of mathematical symbols should have a “meaning” until one
has been assigned to it by definition. It was not a triviality even to the greatest mathem-
aticians of the eighteenth century. They had not the habit of definition: it was not natural
to them to say, in so many words, “by X we mean Y. There are reservations to be made, to
which we will return in 601.6-7, but it is broadly true to say that mathematicians before
Cauchy asked not “How shall we define 1-1 +1 — ...¢” but “Whatis1-14+1— ...?7,
and that this habit of mind led them into unnecessary perplexities and controversies which
were often really verbal.1!

On the one hand, we must surely concede that Hardy has made a substantive con-
tribution to his subject through the new definitions he lays down, yet, at the same time,
some subtle hint of unearned superiority wafts through phraseology such as “they
had not the habit of definition.” “But, Professor Hardy,” we may retort, “although you
have made great improvements, the rocks on which you stand upon are not radically
superior to their’s. Your discoveries are just as prone, in the fullness of time, to the
winds of happenstance, for the twin afflictions of perplexity and controversy represent
permanent fixtures of the human situation.” It would be fair, in many respects, to regard
Hardy’s condescension towards his elders as weakly comparable to the smug manner
in which the critic of the previous chapter chides Darwin for failing to appreciate
Tennyson.

"' G. H. Hardy, Divergent Series (Oxford: Oxford University Press, 1949), 5-6.
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Although my chief concerns in this book will lie with basic predicates of macroscopic
physical description, not those of pure mathematics, the basic critical question we
should ask is much the same (although its detailed answer may be quite different): what
limits should we realistically set upon our human capacities to settle the governing
directivities of our predicates? And it seems to me that we must walk a finer line, tinged
in a gentle skepticism, than Russell allows, taking care to not tumble into radical sloughs
of despond either: we can often improve an investigation gone astray with “Let us define
our terms properly before we engage in profitless debate,” but we can’t work miracles
thereby.

In fact, Hardy is being unwittingly vague as to exactly what constitutes “setting a
definition,” a fact to which other writers of his time were more sensitive (these issues
will come up again in the next chapter). And subtle elisions of this type mixed with
misplaced confidence provides a dandy medium upon which the muddles of ur-
philosophy happily breed, as I shall begin to document in the next chapter. Pace Russell
and Hardy, we have no means at our disposal to prevent conceptual troubles from ever
occurring, but we can limit their damages to a considerable degree.

Before I explain what I have in mind here, let me briefly return to another aspect of
Russell’s picture that was mentioned above: the notion that philosophy should serve as
steward of the conceptual realm. Although this view (or some variation thereof)) remains
prominent in academic circles, I will generally confine myself to scattered comments in
its regard, for my unhappiness with such opinions can easily be discerned without the
reader requiring a constant rat-a-tat-tat from my little drum.

The general shape of the objections I shall offer to classical thinking and its sundry
ambitions takes the following form: although we possess a variety of effective methods
for tweaking language into better form when it strays off course, any attempt to settle its
rails as securely as Russell wishes will generally prove downright foolish, even if the
project can be accomplished. Profitable descriptive practice often demands strange
strategies that we are unlikely to anticipate in advance and we often need to rely upon

Nature’s own Delphic but improving guidance to do better. After all, we scarcely want
to forgo the road that leads to the castle and the princess in favor of the path thatleads to
the trolls and the bog, simply because Bertrand Russell forgot to put the former on his
map of possibilities. And in the remaining chapters I will argue why this is so, both on
the basis of basic considerations drawn from applied mathematics (Chapter 4) and from
a direct analysis of the real life sources of ur-philosophical mishap (Chapters 6 and after).
From these investigations we shall obtain a more guarded appraisal of what is actually
possible within the dominion of linguistic improvement.

In the remainder of this chapter, I will mainly discuss classicism’s problems from an
internal point of view: particularly, the difficulties in fleshing out its contours beyond
the bare skeleton presented in the appendix. The purpose of this internal examination is
not to proselytize, for I doubt that a single classical mind will be turned thereby, but to
gain a warmer impression of how its typical devices of self-protection operate. I also
want to comment upon the regrettable tendency, common amongst classicism’s most
ferocious critics, to seek anti-classical imitations of its most pernicious features.
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The main symptom of classical difficulty, from my vantage point, is revealed in its
struggles with what I shall call conceptual overloading. I will first explain the phenomenon
in metaphorical terms and then supply several substantive exemplars in the sections
following. I have already conceded that Russell has built a very fine mansion, but it
remains an empty shell at present, for we've not attempted to put any furniture in its
rooms. When we begin this process—that is, assign concrete allotments of predicative
content to specific words—, unhappy tensions begin to emerge: the grand piano in the
parlor warps the floorboards, which then cracks the upstairs walls, which ruins
Grandma’s old settee in the bedroom and so on. Each attempt to arrange a room in
shipshape order invariably creates difficulties somewhere else. This phenomenon of
gradually escalating disasters (in the mode of the old vaudeville routine, “No News or
What Killed the Dog?”) represents the overloading I have in mind. Its inescapable
emergence prevents the house of classical content from serving as a satisfactory
domicile; our mansion appears delightful only in the palmy days when we haven’t tried
to live in the joint. In spite of Russell’s assurances otherwise, we must accept conceptual
instabilities as the unavoidable inconveniences intrinsic to linguistic life, not simply
some docket of minor irritants to be eventually extirpated through a dedicated schedule
of home improvements (as classical optimists valiantly assume). And our purpose in this
book is to study the structural mechanics that explains why any form of linguistic
domicile is apt to behave like this.

All the same, any classical critic of my stripe, who is honest with himself, should
sheepishly allow that Russell’s original edifice, before we moved the furniture in,
represents an exceptionally alluring account of the roles that everyday forms of con-
ceptual adjudication might perform within our intellectual lives—gee, won’t it be nice to
live in a fine home like that? By comparison, the alternative point of view outlined in this
book will seem, to anyone who values sleekness and beauty, ramshackle and sprawling
in comparison (representing, perhaps, the philosophical equivalent of the Winchester
mansion). But this domestic disorder is not my fault!'—it’s not I who has rendered the
real life behavior of language and its ongoing evaluation so convoluted and shifting.

In fact, a deep reluctance to relinquish the shapely contours of the classical account
often spoils the efforts of thinkers who set their caps to dethrone Russell-like thinking:
they scramble to reconstitute, by other means, the pleasing uniformity and completeness
characteristic of the rejected picture. In particular, the most enticing element within the
classical narrative, from which most of its other attractions derive, lies in the controllable
semantic invariant that “core conceptual content” provides, viz., the notion that pre-
dicates carry with them relatively permanent bundles of directivities which are open to
our inspection and modification. Antagonists commonly reject Russell’s tale of semantic
adhesion as ontologically suspect, yet rarely question the methodological prerogatives
that controllable concepts render feasible. For example, many writers influenced by
Wittgenstein have urged that the classicism’s brute primitive grasps the concept being
red should be replaced by the societal surrogate grasps the communal standard applicable
to the term “red.” Such proposals are usually motivated by a desire to avoid the
uncanny grasp of naked universals featured in Russell’s thinking as well as alleviating veil
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of perception concerns. As such, these proposals plainly qualify as anti-classical in theme.
But such authors invariably leave untouched (insofar as such issues get addressed at all)
the key methodological privileges that accrue to the classical picture, for such critics
presume that their communal dependency will manifest a controllable invarjance
comparable to that of its displaced classical rival. I believe that such approaches thereby
miss the central locus of classical distortion, which lies in the unsustainable methodo-
logical optimism it encourages, rather than ontological excess per se.

This timid inclination to imitate the comforts of classical housing warps even the
thinking of a Quine in unfortunate ways, even though he otherwise represents the
author who best appreciates, in my opinion, the doctrines that must be relinquished
once the assurances of classical gluing are abandoned (to be sure, he frequently runs to
extremes in his critiques, but even these usually contain substantial nuggets of probity).
Specifically (as we’ll discuss in 5,xii), his attempts to explain everyday conceptual
evaluation in terms of mapping to a home language represent a misguided attempt to
incorporate a large degree of Russellian organization within his own schemes. But to
classicism’s blandishments of tidiness, we should say “no” more firmly; it is exactly our
ur-philosophical mania for the immaculate that occasions our worse confusions.

Such factors often make the proper classification of anti-classical imitators of classical
privilege, if not ontological substance, rather difficult—should they be considered
members of an extended “classical tradition” or not? For clarity, I shall generally confine
my use of the phrase “classical picture” to the doctrines outlined in the appendix, but I
usually expect that my criticisms will reach to their anti-classical fellow travelers as well.
These matters are further complicated by the fact that relatively few discussions focus
upon the practical issues of rigor et al. central to our studies. Indeed, I consider this lack
of comment upon methodological implications to be the most damning feature of the
rival anti-classicisms with which I am familiar.

For allied reasons, I decry the current tendency to presume that the problems of
concepts or universals can be satisfactorily discussed in terms of generic examples; such
attitudes reveal a comparable blindness to the fundamental issues with which we should
be most concerned. For example, the discussion in Jerry Fodor’s Concepts'? focuses
exclusively upon samples such as being a dog and being a doorknob. For somewhat
different reasons, neither specimen is likely to reveal the subtle strains upon “content”
that will be highlighted here. To readily observe the seasonal shifts in predicative
directivity central to our concerns, we must usually examine descriptive predicates that
have become subject to a larger degree of heightened demand upon their performance.
The evaluative phrase “is hard” supplies a good example of what I have in mind: quality
manufacturing requires that industry press its discriminations of hardness evaluations to
finer exactitude than we normally require in ordinary life. As this refinement process
occurs, the fissures and fine grain symptomatic of anti-classical behavior begin to
emerge clearly (this specific example will be discussed in some detail in 6, ix). If doorknob
displays little evidence of the same textures, it is only because we’ve never attempted to

12 Jerry Fodor, Concepts: Where Cognitive Science Went Wrong (Oxford: Oxford University Press, 1998).
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push its discriminations to comparable standards of accuracy (the exceptional semantic
stability of the species predicate “dog” traces to other sources and will be considered at a
later point (5,ix)).

Indeed, such omissions in contemporary discussions of concepts explain why I prefer
to employ Bertrand Russell as my chief paragon of classicism, rather than some more
up-to-date candidate. In his formative era—the latter part of the nineteenth century—,
both physics and mathematics had become mired in a morass of subtle but important
methodological troubles. Russell serves as an admirable representative of a class of
broadly educated thinkers who became drawn to philosophy of language precisely for
the help it promises with respect to the authentic dilemmas that arise in these dis-
ciplines. And, in this regard, classical methodology appeared, for a considerable span of
time, as if it offered a genuine escape route that could liberate Newtonian physics from
its clouds of confusion (it is only now, one hundred years later, that we recognize why
classical improvement policies do not prove completely satisfactory in this case). What
Russell wrote was sometimes sloppy and inconsistent, but he always kept his eye upon
the wider world around and, in league with the other intellectual giants of his era, he
deserves much praise for his attention to the practical. In our own thinking, we would
do well to imitate his example. Later philosophical generations have been inclined to
luxuriate in the house that Russell built (or some facsimile thereof) while simultaneously
forgetting the earthy problematic that precipitated its construction in the first place. This
decoupling from motivating concern often leaves modern philosophical disputes
churning in idle disengagement from any behaviors that might suggest something amiss
in their appealing lines of thought.

It is important to note that the key ingredients of classical thinking are largely
present in earlier writers such as John Locke, having been plucked from the same ur-
philosophical veins as Russell later excavates. It is merely that the richer set of meth-
odological crises that had emerged by Russell’s time renders the practical advantages
and disadvantages of classical thinking more readily apparent.

Insofar as the concerns emphasized in this book go, appeals to the grasp of communal standards
offer no improvement over the internalization of conceptual contents favored in orthodox
classicism. Indeed, I think only a loss in clarity is the likely result of such a swap. What, after all,
are the “communal standards” for employing the predicate “is red” like? The only plausible
response, known to all competent speakers, is “declare something to be ‘red” only if your
community is likely to believe that it is red,” which scarcely seems any improvement over the
primitive grasp of redness favored in orthodox classicism. To be sure, as I'll outline further in 7, x,
our real life employment of “red” does demonstrate a fine-grain pattern that is critical to its
successful employment. Yet, unlike the doctrines of Austin and his school, I do not believe that
most competent speakers ever become aware, even implicitly, of this filagree through their
linguistic training; such patterns are rather forced upon us gradually through the silent guiding
hand of adaptation to practicality.
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Wandering significance. Before I expand further upon the topic of classical over-
loading, it will be helpful to sketch my own point of view through a simple analogy.
When I was a very young boy, I was fascinated by a cheap early reader entitled Scuffy
the Tugboat and his Adventures down the Big River.!3 In Scuffy (which, like all evoc-
ative pieces of juvenile literature, plays deftly upon our neurotic fears of getting lost and
transmogrifying into adulthood), a little toy boat, capable only of navigating the circuit
of a bath tub with its rubber band motor, dreams of “achieving greater things™: in this
case, a paddle within some quiet neighborhood brooklet. But even this mild expedition
proves beyond Scuffty’s control and our protagonist soon finds himself helplessly swept
into ever mounting torrents, amid lumberjack log rafts and through floods and locks. At
the very last moment, just before he is swept forever out to ocean, his owner prov-
idently rescues Scufty, having been miraculously able to augur the little boat’s likely fate.

The largely unforeseeable directivities that shape our vocabularies to higher stand-
ards of adequacy operate much like the natural forces that drive poor Scuffy onward.
True: our rubber-band powers of semantic self-determination play their limited roles
within these histories, but far more powerful will be the interplay between water and
riverbed that pulls our language onward to improvement. It goes without saying that
the directivities that are useful within the bath and brooklet are unlikely to matter much
within the roaring rapids. Nonetheless, the shifting schedule of instructions our pre-
dicates will confront connect with one another organically: the specific directions in
which each word currently needs to lean will become apparent at each stage in its long
descent. But these diverse forms of affective influence will enjoy their own seasons and
no persistent classical core will steer our classificatory term completely to its estuary.

Conceptual overloading occurs when we attempt to retell Scuffy’s story in a
homogeneous manner, where exactly the same factors are claimed to guide his motions,
whether up and down the river or at home in the bathtub. And then our narrative begins
to turn inconsistent: his rubber power powers are perfectly adequate; no, they’re not; he
is carried along in a laminar flow; no, it’s developed turbulence, and so on.

Quine, I might observe, favors a picture of linguistic evolution not wholly unlike this
one of mine—it is evident in both his famous discussion of the analytic/synthetic dis-
tinction and his frequent citing of Neurath’s boat (nautical metaphors naturally occur to
points of view that emphasize evolutionary development). The main divergencies
between Quine and myself concern the natures of the formative currents we expect to
encounter along the rivers of unfolding usage. It is here that Quine makes the mistake of
copying the homogeneity of classical methodological thinking too closely, for he wants
our words to be driven onward largely through adherence to general improving maxims
(“Set your affairs in the simplest regimented order,” etc.). These policies allow Quine to

13 Gertrude Crampton, Scuffy the Tugboat and his Adventures down the Big River (New York: Random House, 1946).
Mlustrated by Tibor Gergely. Gergely also provided the pictures in The Boy’s Big Book of Fire Engines, another key
element in the early literary shaping of my psyche.
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advertize a schedule of smooth sailing comparable to Russell’s, and its prospects for
success are no more realistic than his.

Among all the directivities that can potentially buffet words to and fro in their
courses, there are certain patterns of guidance that submit themselves more readily to
our conscious control and allegiance. If we like, we can fairly easily bring our speech
under the discipline of an algorithm or an axiom scheme: “Add 2’ to the numeral you
already have.” Likewise, we can readily obey instructions of immediate impression:
“Label with an X’ any person who reminds you of Cary Grant.” Determined submis-
sion to instructions of this ilk might be characterized as personally imposed directivities.
Through a plethora of methodological strictures of this type, Quine installs a much
larger schedule of self-imposed discipline in his portrait of how sound linguistic nav-
igation proceeds than I would consider advisable. By so doing, he brings the practical
ramifications of his views into close conformity with classical expectation (whereas
helplessness stands at the center of my Scuffy metaphor).

As I suggested before, trusting excessively to such controllable fonts of guidance is
not especially prudent, for such policies are likely, in the long run, to lead us astray in our
dealings with the external world, rather than improving matters. We frequently do
better if we entrust language’s fate to semantic oracles of Nature’s own devising, whose
intimations we tease out by experimentally testing the waters as we go. Through
obedience to these liberalized fonts of guidance, we generally frame usages of greater
practicality, but the strategic underpinnings responsible for their successes will often
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seem opaque to us in the sequel. Our subsequent attempts to unravel these semantic
puzzles typically initiate a new season in the career of a usage, leading to a number of
philosophical morals that I shall collectively label as “Oliver Heaviside’s lesson” (after
the great electrical engineer). But it is best to wait until we turn to substantive examples
before I amplify upon these themes further.

(vi)

Overloaded contents. On the story just told, directive guidance of the form “to employ
‘P’ correctly, consider factor X” should be expected to be seasonal in character,
depending upon the place in its evolutionary development that a predicate finds itself.
But the essence of the classical picture lies in the presumption that, behind this shifting
array of sometimes conflicting advice, there can be isolated a core of conceptual content
that will stand firm throughout all of the predicate’s apparent fluctuations in directivity.
This core supplies the essential ingredients that attach the term to the world in a
semantically determinant manner and allows us to understand our fellow speakers in a
common way. To be sure, in real life we are often sloppy in our conceptual attention
and allow our words to drift from one bundle of significance to another, but—and this
represents the critical claim of classicism—we needn’t do so: by practicing appropriate
conceptual firmness, we should be able to hold our predicates to a fixed semantic
compass. According to my alternative viewpoint, we possess real but limited control
over the wanderings of our words and should not unwisely demand more. Like Scuffy
the Tugboat’s powers of locomotion, our improving means are fairly meager and we
typically exaggerate their real life capacities.

Let us witness the tensions that typically emerge when we attempt to assign par-
ticular predicates fixed allocations of classical content. I propose that we examine three
particular specimens: “is red,” “is a gear wheel” and “is hard.” Great philosophical
battles have been waged over the proper contents of each of these phrases in the past—
disputes that I view as symptomatic of typical conceptual overloading. Later in the
book, we shall return to each of these terms, after suitable diagnostic tools have been
developed, and develop specific explanations for why natural seasonalities generate these
various puzzles of overloaded content.

Let us begin with the classical concept of being red—viz., the bundle of content that
allegedly supplies the predicate “is red” with its central significance. Intuitively, our grasp
of this notion seems both immediate and not further decomposable. The nineteenth
century scientist/philosopher Ernst Mach expresses this familiar opinion as follows:

Brightness, darkness, light and color cannot be described. These sensations, experienced
by people with normal sight, can only be named, that is designated by means of a
generally recognized arbitrary convention.!4

* Ernst Mach, Principles of Physical Optics (New York: Dover, n.d.), 1.
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This same simplicity of grasp is on view in this celebrated passage from John Locke’s
Essay Concerning Human Understanding:

But [to] all that are born into the world, being surrounded with bodies that perpetually and

diversely affect them, [a] variety of ideas, whether care be taken of [them] or not, are

imprinted on thelir] minds [as] children. Light and colors are busy at hand everywhere,

when the eye is but open; sounds and some tangible qualities fail not to solicit their proper
senses, and force an entrance to the mind;,—but yet, I think, it will be granted easily, that if
a child were kept in a place where he never saw any other but black and white till he were a

man, he would have no more ideas of scarlet or green, than he that from his childhood never
tasted an oyster, or a pine-apple, has of those particular relishes.’s

That is, absent the prompting of suggestive sensory experience, we will be unlikely to
frame the proper contents of redness or tasting like a pineapple, but, permitted such
experience, the concepts will become absorbed without remainder. And there are
several aspects of “directivity” under consideration here. To classify something as
properly “red” or not, we are directed, first of all, to consult the look of it, as long as this
represents a feasible activity. And to understand more general statements such as “Caesar
picked up the red pen,” we are told to keep those same classificatory instructions before
our minds’ eye, even to the point of imagining Caesar as reaching for a pen that strikes
us as “red.”

Against this popular conception of what the proper content of being red is like,
consider this objection from the celebrated Helen Keller, who was born both deaf and
blind. She protests that she can grasp the concept of redness despite her sensory lim-
itations and the legions of philosophers and scientists who have proclaimed otherwise.
She writes in her autobiography:

Iunderstand how scarlet can differ from crimson because I know that the smell of an orange
is not the smell of a grapefruit. I can also conceive that colors have shades and guess what
shades are. In smell and taste there are varieties not broad enough to be fundamental; so I
call them shades . . . The force of association drives me to say that white is exalted and pure,
green is exuberant, red suggests love or shame or strength. Without the color or its equi-
valent, life to me would be dark, barren, a vast blackness. Thus through an inner law of
completeness my thoughts are not permitted to remain colorless. It strains my mind to
separate color and sound from objects. Since my education began I have always had things
described to me with their colors and sounds, by one with keen senses and a fine feeling for
the significant. Therefore, I habitually think of things as colored and resonant. Habit
accounts for part. The soul sense accounts for another part. The brain with its five-sensed
construction asserts its right and accounts for the rest. Inclusive of all, the unity of the
world demands that color be kept in it whether I have cognizance of it or not. Rather than
being shut out, I take my part in it by discussing it, happy in the happiness of those near to
me who gaze at the lovely hues of the sunset or rainbow.16

> John Locke, An Essay Concerning Human Understanding, i (New York: Dover, 1959), 125-6.
¢ Helen Keller, The World I Live In (New York: The Century Company, 1908), 105.
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Here Keller largely emphases what might be called the inferential directivities
connected with “is red”: she knows that to be scarlet precludes being crimson; that
being red suggests “love or shame or strength” and so forth. The customary retort is
that Keller’s deductive directivities merely represent structural concomitants that are
empirically associated with our central concept of being red. Their grasp alone is
not sufficient for a proper understanding of the notion (shortly we shall see how Russell
fleshes out this notion of “structural concomitant” in his celebrated theory of descrip-
tions). Keller’s grasp of the inferential patterns licenced by redness might easily
exceed our own if she is better educated in the physics of colorants; nonetheless,
orthodox opinion still declares her bereft of the central ingredients required in a proper
grasp of redness.

Indeed, to even speak of the “ingredients™ of redness seems misleading, for as Mach
emphasizes, the trait seems, in some deep way, indescribable: we either grasp the notion
in its entirety or we fail to have it all. The attributes inherent in a passage of Mozart are
generally viewed as displaying an allied non-decomposability: expressing sadness
musically, although complex in other senses, still represents a palpable gestalt without
ingredients. Our intuitive conviction that many musical and color-oriented traits are
unitary in this manner plays a central role in generating Chapter 2’s various forms of
attribute location problem, for expressing sadness musically apparently lacks any separate
layers that can be sprinkled here and there in the world (in Chapter 7, we’ll learn that this
common ur-philosophical conviction is mistaken in important ways).

As we saw, conceiving of being red or expresses sadness musically in this naive way is
apt to lead us into extreme subjectivism and a veil of perception portrayal of how we
obtain information with respect to the external world. To stem this drift, many thinkers
object: “No, the core directivities of being red also demand that our classifications should
conform, in suitable circumstances, with the classificatory opinions of our comrades in
linguistic community.” The hope is, by installing a dash of conformity to standards of
communicative objectivity within the core content of “is red,” we can keep our pre-
dicate’s focus centered upon the classification of objects located in the external world,
not redirected towards hypothetical private occurrences encountered only within our
individual minds. Few authors of this public persuasion are willing to follow Helen
Keller in her championing of our term’s inferential directivities, however; she can’t
classify roses and fire trucks as swiftly and directly as the rest of us.

Let us now turn to the notion of being a gear wheel. Once again, this appears to be a
notion that we grasp with a good deal of intuitive vigor. In this case, however, the core
of its content seems to be wedded more firmly to its attendant inferential directivities,
rather than to our classificatory capacities in respect to gear-like appearance. Consider
the mechanical arrangement illustrated: plainly we can compute the direction in the last
wheel will turn given that the driving spur turns counter-clockwise (such queries rep-
resent the stuff of which IQ tests are made). If informed that some gear-like component
does not behave in the predicted way, we are likely to proclaim that the part “was not
acting like a true gear,” rather than overturning the usual deductive consequences of
being a gear wheel.
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So understood, being a gear wheel primarily represents a geometrical classification
with expectations of how two contacting bodies will displace one another. Historically,
our strong conviction that we robustly grasp notions of this Euclidean class has played
an important, and somewhat unfortunate, role in the early development of physics.
Specifically, in the era of the mechanical philosophy, any physical classifier that
could not be understood in the quasi-geometrical manner of being a gear wheel was
commonly rejected as occult or inadequately grasped. Robert Boyle expresses this
opinion as follows:

These principles—matter, motion (to which rest is related), bigness, shape, posture,
order, texture—being so simple, clear and comprehensive, are applicable to all the real
phenomena of nature, which seem not explicable by any other not consistent with ours. For
if recourse be had to an immaterial principle or agent, it may be such a one as is not
intelligible; and however it will not enable us to explain the phenomena, because its way of
working upon things material would probably be more difficult to be physically made out
than a Mechanical account of the phenomena.'”

Being a gear wheel’s strong set of inferential directivities become central to this
accounting of its contents, because it is primarily to our robust sense of understanding
how machinery works that Boyle appeals. In contrast, René Descartes famously classifies
being red as a “confused idea” precisely because the notion is inferentially non-
productive: to learn that a piece of iron is red tells us far less about its potential effects
upon its surroundings than to learn that it is shaped like a rigid gear wheel. True, he
allows, the classificatory directivities of being red allow us to categorize our private sense
data crisply enough, but we can infer little about the behavioral capacities of external
things from its manifestations.

In fact, the desire to keep the inferential attachments of being a gear wheel and its
purely geometrical cousin being a triangle integral to their intellectual content led

17 Robert Boyle, “About the Excellency and Grounds of the Mechanical Hypothesis,” in Selected Philosophical Papers
of Robert Boyle (Indianapolis: Hackett Publishing, 1991), 153. I should mention that I portray Boyle as less tolerant of
occult qualities than he was actually willing to be.
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Descartes to dismiss their prima facie links to classificatory directivities as relatively
unimportant. It had been fully recognized since the time of Euclid'® that proffered
proofs of geometrical propositions can be seriously compromised by the misleading
appearance of a diagram (i.e., the famous “proof” that all triangles possess right angles).
Such considerations lead Descartes to opine that our pure and proper grasp of the trait
being a triangle, as it arises within our “faculty of understanding,” is entirely non-
imagistic in nature. However, because our intellects are too feeble and sluggish to
pursue genuine geometrical thinking with the rapidity that life demands, God has kindly
annexed a rude displays a sensory triangle appearance concept within a parallel “faculty of
the imagination” that will assist our feeble capacities when obeying the genuine
directivities of being a triangle proves too taxing. A longstanding tradition in geometrical
thinking agrees with Descartes on this score. For example, the mid-nineteenth century
mathematician Jacob Steiner includes no illustrations in his works on the grounds that:

[Sltereometric ideas can be correctly comprehended only when they are contemplated purely
by the inner power of the imagination, without any means of illustration whatever.®

His underlying objective is to avoid mistakes in geometrical reasoning, as well as
opening a door to a projective enlargement of geometry’s inferential reach, in a manner
to which I'll later return (4, i). Needless to say, the predictable decline in pedagogic
effectiveness occasioned by such stern policies of conceptual purity soon restored fig-
ures to the textbooks.

However, this ascendency of inferential directivities over their classificatory cousins
did not remain unchallenged even in the case of being a gear wheel, for writers of an
empiricist inclination frequently argued that their strong inferential associations are
actually peripheral as conceptual ingredients. The deductive directivities should be
viewed instead as extraneous associations that have become tacked onto a properly
classificatory core through tacit empirical induction. Hume frequently provides argu-
ments to this conclusion. Being a gear wheel cannot truly carry the rich inferential
consequences that Boyle and Descartes consider as essential to its content. Why?
Although we may presume that we can determine a priori how the interlocked wheels
of our diagram will move, we are wrong in this assumption. Untutored by the forgotten
teachings of previous experience, our contacting wheels might theoretically do anything:
break into pieces, turn into butter or butterflies. But if such strange events occurred, we
wouldn’t necessarily withdraw our classification of our wheels as “gear teeth,” but
might instead report our astonishing discoveries in the form, “Gear wheels turn out to
represent an unsuspected chrysalid state of butterflies.” If so, then the classical core of
being a gear wheel must consist largely in recognitional requirements, whereas its
Boylean inferential accouterments get taken on board only in the courses of later
empirical investigation.

® 'W. W. Rouse Ball, Mathematical Recreations and Essays (New York: MacMillan, 1962), ch. 3. Ball indicates that a
missing book of Euclid presents such cases as cautionary warnings about hasty reasoning.

¥ Theodor Reye, Lectures on the Geometry of Position, p I, Thomas F. Holgate, trans (New York: MacMillan, 1898),
p. xiii.
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Considerations of this Humean ilk might be dubbed Sherlock, Jr. arguments (after the
Buster Keaton picture), for it argues that the cinematic montage of real life experience
can be conceivably edited in any wild fashion: an iron-cased state of a gear wheel can be
coherently succeeded by a winged condition. Here the Humean assumes that we will
still classify objects within each momentary film frame as “gear wheels” or not; hence
such notions cannot carry any rich set of inferential associations as part of their invariant
content.

A key motivation for denying being a gear wheel its usual complement of inferential
associations is that, by Hume’s time, it was amply recognized that opinions like Boyle’s
or Descartes’ are inimical to progress in science. In particular, Newton’s celebrated
account of gravitation as an action-at-a-distance force without evident mechanical
underpinnings was at first dismissed as an unacceptably “occult” explanation on Boylean
grounds (on occasion2® Newton concedes that his account is, accordingly, provisional; in
other moods, he seems more inclined to defend its unsupplemented adequacy). Under
Hume’s radical diminishment of inferential capacity, all concepts get reduced to a priori
impotence and require the supplementation of naked induction to render them
deductively robust once again. From this Humean point of view, gravitational attraction
appears scientifically on all fours with gear wheel (this argument should not be regarded
as very persuasive, however).

This venerable dispute with respect to the core content of being a gear wheel may
seem like a quaint antique today, but only because most of us have tacitly imbibed a late
Victorian resolution of the problem in terms of theoretical content. A rather complex
history, originally answering to serious methodological concerns, lies behind this
phrase’s gradual rise to prominence (we shall reopen those largely forgotten issues in the
next chapter because they were resolved, from a conceptual point of view, in a rather
blunt and unsatisfactory fashion). Through a subsequent process of being handed from
one philosophical generation to the next, the term “theoretical content” has gradually
evolved into a device for dismissing delicate issues of content allocation that an author
would prefer avoiding, rather than advancing any clearly identifiable positive thesis on
its own merits. As a result, billows of obscurant fog immediately envelop important
conceptual topics whenever the phrase “theoretical content” is now uttered. I shall
return to these matters in section (viii).

The predicate “gear wheel” undeniably displays what we might label, for want of a
better phrase, an especially warm and fuzzy content in the sense that we intuitively feel
that we understand the workings of devices that suit its contours vividly, in that same
flavor of “Ah ha! Now I've gotten to the bottom of it all” that we express when we draw
back the wizard’s curtains and discover the gears, cams and rods that have produced the
illusion of a great ball floating through the air. Indeed, “theoretical content” first gar-
nered its philosophical prominence by serving as a means of expressing the thesis that
science doesn’t demand warm and fuzzy qualities within its explanations. In this vein,

20 Isaac Newton, “Letter III for Mr. Bentley” in Isaac Newton's Papers and Letters on Natural Philosophy (Cambridge,
Mass.: Harvard University Press, 1958), 302-3.
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Ernst Mach and Pierre Duhem, in the company of other prominent scientists in the
period 1880-1910, maintained that the progress of physics was still inhibited by allegi-
ance to “warm and fuzzy” demands akin to Boyle’s, although the constraints, by this
time, had been readjusted to suit Newtonian contours more acceptably (such concerns
will be surveyed more concretely later). In their critical instincts, Mach and Duhem
were often right: inappropriate constraints on “acceptable conceptual content” did
genuinely impede descriptive progress. However, as semantic diagnosticians, they
overshot the marks required. “Theoretical content,” in its unfortunate suggestiveness,
represents the inheritance of these excessive opinions jumbled together with other
themes that arose in that same fin de siécle scientific arena. In fact, we shall later discover
that the true problems with gear wheel’s contents do not lie in the simple fact that
conceptual “warmth and fuzziness” should not be required of a scientific trait, but that
gear wheel’s endearing qualities are genuinely deceptive: they trace to directive well-
springs of a nature quite different than we anticipate and conceal, at the same time,
serious lacunae in their capacities for complete descriptive coverage. Indeed, a rich set of
semantic surprises can be found lurking beneath gear wheel’s apparently placid surface.
However, these hidden motifs are somewhat subtle in character and a degree of pre-
paration is needed to tease them out adequately. In consequence, we shall find ourselves
dealing with the question “What is the conceptual personality of ‘gear wheel really
like?” over much of this book’s expanse (these prospects may sound dreadfully dull,
but—if the assurances of an enthusiast such as I can be trusted—these shrouded sur-
prises are genuinely surprising and will teach us much about the wayward ways of
words). However, this conceptual reassessment will largely rumble on in the more
technical parts of our discussion (marked with asterisks) and can be thus side-stepped by
physics adverse readers.

Finally, let us briefly survey similar disputes that arose as philosophers attempted to
credit the predicate “is hard” with a core budget of invariant content.

What is it for a material to be “hard”? Descartes informs us that, like redness, the trait
merely records a disposition to occasion sensations of resistance within us: hardness,
properly speaking, represents a quantity that directly classifies our sensations only; the
notion’s subsequent association with material substances such as diamonds and anvils
arises only because of their tendency to arouse appropriate feelings upon contact. In
contrast, not wishing to sever our grasp of classificatory notions from the physical world
in this veil of perception manner, the Scottish philosopher Thomas Reid rightfully
objects that, even if some uniform feeling of “hardness™ exists (which is dubious), we
grasp the true notion of hardness in a manner that is not intrinsically tied to such
sensations at all:

The firm cohesion of the parts of a body is no more like that sensation by which I perceive it
to be hard, than the vibration of a sonorous body is like the sound I hear: nor can I possibly
perceive, by my reason, any connection between the one and the other...Hardness of
bodies is a thing that we conceive as distinctly, and believe as firmly, as any thing in
nature. We have no way of coming at this conception and belief, but by means of a certain
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Reid’s picture of hardness

sensation of touch, to which hardness hath not the least similitude; nor can we, by any rules
of reasoning, infer the one from the other.2!

Indeed, Webster’s22 informs us that a material is hard if it is “not easily penetrated” and
does “not easily yield to pressure;” no propensity to cause sensations is mentioned there.
But if we allow our “proper concept of hardness” to be purged of its extraneous sensory
associations in this manner, haven’t we abandoned the palpable directivities of imme-
diate classification that most of us follow in learning to employ the term? Reid has placed
before us an alternative directivity that we can’t readily consult for the purposes of
everyday classification, for it supplies a picture of activity on a molecular scale that lies
beyond our immediate ken (it is also quite mistaken, but more of that later).

In essence, Reid claims that, although Cartesian, sensation-based directivities may
provide the guidance that a child consults in segregating a hard rubber ducky from its
softer colleagues, somewhere between six months and sixteen years, English speakers
will eventually shift “is hard™’s conceptual attachments over to the externalized classifier
that Reid favors. How much freedom to relieve familiar concepts from their everyday
recognitional associations should we tolerate? Helen Keller has articulated a portrait of
the alleged directivities of redness that is quite comparable to that Reid supplies for
hardness. Can she also claim that, somewhere between 6 months and 16 years, English
speakers likewise adjust the contents of “is red” to suit her base trait, although we may
fail to recognize the shift? How are we supposed to adjudicate disputes of this nature?

Once again, strategic surprises lurk behind “is hard™’s exterior, but, fortunately, these
are less complex than those of “gear wheel” and will be taken up as one of our first
substantive examples in 6, ix. | might also mention (as Reid himself points out) that some
notion of perfect hardness seems critical to the notion of a rigid body, which, in turn, serve
as the basis of gear wheel’s special inferential capacities. There is a very interesting story
tied up in these rigid body entanglements, which contributes greatly to the classical
mechanics difficulties that we will survey in Chapter 4.

Following my Scuffy the Tugboat picture of language development, I see our
allegedly competing directivities as emerging naturally within differing stages of a
predicate’s evolving career. But the story of why X emerges while Y fades needs to be
told in a completely different vein than classical thinking suggests, for the contours of
river and riverbed dictate the central dialectic here, not Scuffy’s feeble fumblings with

2! Reid, Essays, 57-8. 22 Webster’s College Dictionary (New York: Random House, 2001).
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his rudder and inadequate motor. Put another way, Boyle, Hume, Reid, Keller and crew
all squabble over which self-imposed directivities should control their predicates, when
the correct answer is: none of them, primarily. The wind blows where it listeth and so, in
the main, does language: we can only offer small corrections as we are carried along in
its generally improving currents.

(vii)

Core directivities. Before proceeding further, we should take stock of standard ter-
minology in these matters. Although I have largely cobbled along utilizing my self-
invented vocabulary of “directivities” and “instructions,” the factors that distinguish one
trait from another are generally described in the philosophical literature as representing
the concept’s fund of intensional features, cognitive characteristics or conceptual contents
(thus being water differs from being H,0 conceptually in that only the latter embodies
the intensional feature being chemically decomposable into hydrogen and oxygen). I mis-
trust this standard vocabulary because unquestioned presumptions of semantic invari-
ance seem etched within the very fibers of the terminology itself (especially in the
connotations of “content”). Predicates display diverse personalities, to be sure, but they
behave rather like human individualities: the features that seem most salient at a fixed
time are apt to alter and reveal themselves in ever-changing aspects. In particular, at
different stages in a predicate’s career, we frequently consult substantially different
guideposts as to correct usage than at earlier moments, without supposing that the
term’s “meaning” or “content” has thereby shifted. Since I wish to keep these facts in
view, I prefer my plebeian manner of writing of the directivities pertinent to predicates,
rather than trafficking extensively in classically loaded phraseology like “cognitive
content” et al. (unless I happen to be characterizing an opposing point of view in the
terminology it prefers). Agreed: “directivity” and “personality” sound a bit dopey, while
“cognitive content” seems more up-to-date and scientific. But we should not be proud;
we do not want to harden fluid aspects of language development into ersatz solidity
merely for the sake of elegant phraseology.

There are many delicate issues concealed in the vagaries of “intensional character-
istics” that require careful attention, although they are rather hard to explain clearly
now. In this section, I will make a preliminary pass, but we’ll need to return to these
topics later. To begin, the associated directivities of a predicate commonly come in a
wide variety of grades, some of which are quite easy to follow and some of which border
on the totally opaque. I supplied a few examples of the easy-to-follow kind when I wrote
of the algorithmic “Add 2’ to your numeral” and its chums. A standard example of a
more opaque instruction is “Add 2’ to your numeral if Goldbach’s conjecture is true;
add 3" otherwise.” Here we believe that the content of the instruction is clear enough,
but we can’t extract any definite guidance from it. On the happy day when some prodigy
proves or refutes the conjecture, its hidden instructions will be liberated, as it were, but
at present they remain tightly bottled up. Even more opaque are the misty intimations
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of “correctness” upon which we often act but can’t explicate to anyone else: “I can’t
explain why, but I feel pretty sure that this creature should be called an ‘elephant™
(directivities of this subterranean stripe will be discussed at length in Chapter 8).

We have noted, in dealing with predicates descriptive of the physical world, that
classical thinkers generally wish to locate their core contents somewhere near the
opaque end of the directivity spectrum. Thus Thomas Reid provides a portrait of “is
hard™’s intensional core that does not provide any immediate help in allowing us to
decide whether a piece of plastic properly qualifies as “hard” or not. To decide that, we
will need to scratch, tap or press upon its exterior, operations that, as we’ll discover in 6,
ix, can potentially diverge in their evaluations. Reid presumably believes that the por-
trait of hardness he provides can, in a particular set of circumstances, advise us which
operation proves most loyal to his central conception. Accordingly, we should be able to
sort the directivities applicable to “hardness” use into a central core surrounded by the
lesser, satellite considerations that we directly cite in addressing a question such as
“Why did you call this block of ebony hard?”

That example highlights easy-to-follow directivities connected with classification.
Let’s now canvass a situation where inferential directivities prove most central. Consider
a circular drumhead like a conga drum. As will be explained at greater length in 5,vii, its
behavior is governed by a hierarchy of hidden traits called its component modes of
vibration, which indicate how the membrane’s complex movements decompose into a
group of superimposed simpler movements that wiggle back and forth in the so-called
Chladni patterns illustrated.?? Accordingly, we can introduce a quantity expression,
“height of the (0,3) drumhead mode at radial point r,” that I'll abbreviate as “(0,3)(r)”.
But this expression will garner practical utility only if it can be supplied with numerical
values through calculation ((0,3)(r) is not easily measured because, invariably, there will
be other mode vibrations active that obscure the magnitude of our (0,3) mode’s indi-
vidual contribution). Often a physicist will simply obtain these values from a table or a
preprogrammed calculator, but a glance in a suitable textbook shows that concrete
values for (0,3)(r) are obtained through a somewhat complex layering of covering
approximations (specifically, a formula for convergent series 4 supplies our numbers
close to the drumhead center, but we must switch to an asymptotic formula @ towards
the rim, as 4 fails to provide trustworthy answers there; fairly delicate considerations
determine where the crossover juncture between 4 and @ must occur). In fact, we can’t
really employ 4 and @ as they stand—they are infinite series, after all—and so their terms
must be truncated at some point. But even that concession does not provide directivities
that we humans can actually follow—we must round off the real numbers that appear in
our truncations of 4 and . In short, a fair number of strata intercede between the easy-
to-follow instructions of calculating with rounded off numerals and the physical
quantity (0,3)(r) itself: the notion to which the predicate “(0,3)(r)” should properly stay
loyal. (0,3)(r), we would like to say, embodies the core directivities pertinent to
“(0,3)(r)”’s semantic content, whereas 4 and @ merely report secondary instructions.

2 Fletcher and Rossing, Instruments, 73-5.
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However, we should recognize that, if such interpolating directivities cannot be
arranged in an intermediate place, then, as a piece of language, “(0,3)(r)” would prove of
little value to us (as we’ll see in V,10, physical systems possess large hordes of satellite
traits, most of which are utterly unmanageable from a linguistic point of view).

Such humble considerations show why criterial approaches to meaning—claims that
the significance of a term ought to be directly explained in terms of rules for usage—
seem so implausible. We want our descriptive vocabulary to prove useful in dealing
with the material goods around us, but the manipulative acts that we can readily
perform as users of language (simple algorithms; looking up values in a table; clas-
sification with a measuring instrument) are unlikely to suit Nature’s patterns very well
in their own right (the fact that we must switch from formula 4 to @ provides a nice
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paradigm of that lack of direct fit). Accordingly, if our usage is to suit the real world’s
properties, our easy-to-follow directivities must be cut and pasted together according
to the strategic dictates of an organizational plan derived from a less transparent
directive center such as (0,3)(r). It is for this reason that the classical picture typically
views (0,3)(r) as the core content that we grasp when we understand a predicate
adequately, although, in terms of linguistic practicalities, we must actually follow the
satellite directivities it spawns.

But how can we determine whether such a central core is really there or not? Perhaps
we have tied a disparate bunch of easy-to-follow directivities together, but there’s no
higher center that genuinely binds them into coherence? We are well aware that cranks
often peddle their dubious wares through exploiting the comparative opaqueness of core
directivities to their own purposes. In the 1930s, feisty Alfred Lawson pioneered his own
branch of physics, which he christened, unsurprisingly, Lawsonomy (at one time several
colleges devoted their mission to the promulgation of this craft?—a large sign deriving
from this era can still be seen along the highway between Milwaukee and Chicago). But
in studying his proposals, the concrete directivities of use he suggests for his central
conceptions (zig, zag and swirl) do not hang together by any more evident thread than
“Lawson said they did.” How do we determine that Lawson has not deluded himself
about a conceptual center within the swarm of instructions he has issued?

In fact, cases have certainly arisen within applied mathematics that appear in their
externals exactly like our drumhead case, but where the required conceptual center
turned out to be non-existent. The layers of satellite directivities we arranged about
the predicate “(0,3)(r)” trace to a series of formal manipulations based upon a central
differential equation (i.e., assume a solution; assume separation of variables; assume a
power series; assume the formula is extendible into the complex realm; assume that its
main action occurs at saddle points, etc.). Applied to other differential equations that
look superficially like our drumhead specification, every one of these steps is known to
fail egregiously when conditions aren’t right (the syntactic manipulations themselves
are unlikely to complain about being applied to an unworthy equation: “If humans are
stupid enough to find this ‘reasoning’ valuable, let ’'em go ahead.”). Through blind,
formalistic reasoning, mathematicians have occasionally built up elaborate tissues of
doctrine comparable to Lawson’s corpus, entirely pieced together as a cloud of satellite
directivities lacking any central sun. Indeed, there is some small danger that some of our
current thinking about chaotic behavior may be based upon misleading computations in
this manner, for we presently lack the theoretical assurances we would require to be
certain that “there’s really a there there.”

An awareness that applied mathematics cannot simply provide recipes for computation
without further backing but must somehow underwrite the validity of the procedures began
to be recognized in Euler’s era (1750s) and came to full flower in the mid-nineteenth
century efforts of Cauchy and Weierstrass (fortunately, our computations for (0,3)(r)

24 Henry Lyell, Zig-zag-and-swirl (Iowa City: University of lowa Press, 1991). Martin Gardner, Fads and Fallacies in the
Name of Science (New York: Dover, 1957).
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can be rendered justified from this higher perspective). This recognition (which will
become central in our later concerns with “pictures” and “soundness proofs”) comprises a
vital topic with which any adequate story of concepts needs to contend.

Fortunately, we do not need to contend with these ramifications now, but only
bear them gently in mind as we forge ahead. However, it helps to be prepared for the
following eventuality: a particular predicate “P” has adequately established its prac-
tical credentials, but our present conception of its directive core has become shaken.
Somehow we must find a replacement rationale for threading its satellite standards
of correctness together, a process I shall later call “putting a new picture to it.” We’'ll
find that such occasions arise fairly frequently in the career of many descriptive
predicates.

In any event, tacit claims to have grasped core contents definitively commonly arise
in classical thinking. Recall Helen Keller’s asseverations that she understands the con-
cept of being red as well as you or I (2,v). In the passage cited, she highlights her (possibly
superior) command of the inferential directivities native to “is red,” while simultan-
eously minimizing her inability to categorize colors with the naked eye in the usual
manner. “Through my skills,” she contends, “I approach the conceptual center of being
red as ably as people of sight. True, I cannot detect a red apple in a sunlit room as swiftly
as they, but I can reason about colors better than most sighted people. I scarcely fault
their grasp of hardness because they cannot adjudicate its values as ably as I through
touch.” Conceptual traditionalists retort that Keller has confused her able management
of satellite directivities with a grasp of its central idea: “She doesn’t truly grasp the core
required in redness’s proper apprehension, anymore than coherent concepts genuinely
stand behind Lawson’s ‘zig’, “zag” and “swirl.””

From this point of view, how should Boylean complaints that Newton’s action-at-a-
distance gravitational force represents a poorly understood occult notion be addressed?
“Oh, it’s plain that we do understand that trait adequately,” we are likely to respond. But
might we demonstrate that we do? For simplicity, let’s specialize our discussion to the
concept being solely under the influence of a constant gravitational force, where we can
think of a cannon ball propelled through a frictionless terrestrial atmosphere (I supply
extra details in this case, because we shall revert to this example from time to time in our
subsequent discussion). If we articulate the intended significance of “constant gravita-
tional force” and “frictionless atmosphere” in mathematical form, Newtonian doctrine
instructs us to write down two differential equations (within a convenient set of planar
coordinates):

mdy’ /dt’ = —32 ft/sec’ (y is the ball’s height above the ground)
mdx’ /dt* = 0 ft/sec’ (x is the horizontal displacement from the firing point)

These differential equations resemble those implicit in our drumhead case (although
their boundary conditions are of a different class) and merely embody the requirement
that our cannon ball will, at each moment of its existence, decelerate downward at a
32 ft/sec” rate (this is the gravitational aspect) but will not be impeded horizontally
(because of the absence of air friction).
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numerical simulation of cannon ball flight

Should the bare fact that we can write down these equations demonstrate that we
adequately grasp the core content of being solely under the influence of a constant grav-
itational force? Not obviously, if we can do nothing more with our grasp than that, for
Alfred Lawson might claim as much for his “The universe is forever in a condition of zig,
zag and swirl” (he can write the claim down, but not put it to any ascertainable use). And
now we confront a substantial roadblock, for the most salient and unobliging fact about
differential equations is that, from an inferential point of view, they are notoriously hard
nuts to crack: they do not relinquish their stored information easily, potentially ren-
dering their practical directivities entirely opaque. True; it happens, in the specific case
under review, that the basic techniques of freshman calculus can extract (once initial
conditions are assigned) a wonderfully detailed answer, but this easy success is mis-
leading: if we modify our equations even slightly ( by including a more realistic term for
the frictional resistence of the air, say), such techniques will fail us completely and we
will be left staring at our modified formulae in mute impotence. As Charles Peirce once
observed, differential equations “do not divulge their secrets readily and one cannot
charge at them like a knight in armor.”2> Or, like Joel Chandler Harris’ tar baby, we can
address these refractory formulae in any manner we wish but they won’t say nuttin’ in
return.

Mathematicians inform us that, in cases like these, we can be sure that the equation
possesses a solution curve: that is, somewhere in the higher realm of inaccessible
meaning the equation (plus initial conditions) inscribes a curve - for our projectile to
follow. Unfortunately, trapped in the lowly dominion of easy-to-follow directivities, we
humans don’t yet have much of a clue what this € is like. However, there are procedures
available that can approximate € in a fairly automatic way. In particular, there is a
venerable computational technique called Euler’s method of finite differences that will
estimate our cannon ball’s instantaneous —32 ft/sec® deceleration using an averaged
change of speed considered over, say, 1/4 second stretches of time (the precise details
will be supplied in 3,iv). This routine allows us to calculate a succession of numerical
values which, if graphed and connected together by straight lines, generally provides a
reasonable broken line facsimile to our cannon ball’s path -. In this manner, we again
witness a sequence of easy-to-follow directivities interposed between ourselves and the
less tangible instructions conveyed within the differential equation that inscribes the
proper curve €.

25 Charles Saunders Peirce, New Elements of Mathematics (The Hague: Mouton, 1976).
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But have we really provided a better demonstration of conceptual understanding in
this case than Keller offers for redness? Haven't we merely shown that we know how to
weave together a mesh of satellite directivities around impressed gravitational force, but
without articulating the core personality sought? Indeed, this is exactly the complaint
that traditionalists made about Newton’s approach to gravitation: he fails to provide a
truly comprehensible core concept behind “impressed gravitational force” and has only
collected together a set of satellite directivities that can be followed in its absence. As we
noted, Newton sometimes seems to acquiesce in the justice of this complaint, while
defending the indisputable merits of the instrumental assembly he has pieced together.
Even more surprisingly, Thomas Reid, who so stoutly segregates the proper content of
hardness from its ambient indicators, allows that, in gravity’s case, the needed core
remains as yet unknown despite the good works provided “by the great Newton.”26

Of course, it would be deeply injurious to scientific progress if we still believed we
must continue to search for a more “understandable” core to impressed gravitational
force in this manner, as if no tempering wisdom with respect to scientific con-
ceptualization has been acquired in the centuries that intervene between ourselves and
the Boyle who wrote “About the Excellency and Grounds of the Mechanical Hypo-
thesis” in 1674. “Of course, we grasp Newtonian impressed gravitational force fully,”
most contemporary philosophers of language will avow. “Boyle and Reid adhere to old-
fashioned notions of the ingredients required in an adequately understood concept.”
“But how do we distinguish gravity’s case from that of Helen Keller?,” we ask. “Oh,
that’s easy,” the answer returns. “Redness’s conceptual core involves a strong element of
immediate presentation, whereas the content of impressed gravitational force is more
abstractly theoretical in nature.”

I find this popular response odd because it appeals to an exculpatory notion of the-
oretical content that, historically, was engendered in a confession that Boyle is essentially
correct in his observations, but that science, for its own narrow purposes, needn’t care.
In historical fact, notions such as “theoretical content” and “understand the notion
adequately through a theory” have come down to us from the late nineteenth century
when various scientist/philosophers proposed that adequate “contents” for scientific
predicates can be acquired entirely through implicit definability within a suitable body of
organized doctrine (usually in the form of an axiomatic theory). The original objective
of this school was precisely to prevent scientific progress from being retarded by criti-
cism of a Boylean stripe, as well as to set practice on a firmer path of incorruptible rigor.
Although appeals to “implicit definability” (which I'll explain in the next section) can be
interpreted in a completely Russellian manner, the doctrine was originally intended in a
quite anti-classical spirit (with respect to scientific predicates at least), maintaining that a
brute capacity to string together easy-to-follow syntactic directivities is all that science
truly demands of its parochial predications. Indeed, such minimalist thinking provides
the critical background to Jeff Titon’s contrast between the intellectual goals allegedly
pertinent to “explanation” in contrast to “understanding” (as we’ll see in section (x)).

26 Reid, Essays, 272-3.
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Accordingly, I find it peculiar that many writers today will glibly appeal to theoretical
content as if that phrase somehow explains how we manage to grasp impressed grav-
itational force in a fully classical way.

I consider these issues important enough that the first half of the next chapter will be
devoted to retracing the history and original intent of “theoretical content” in more
detail. This discussion carries us further into the methodology of science than some
readers may wish to venture, so let me merely reiterate that, in my opinion, fuzzy,
ofthanded appeals to the effect that “Oh, the content of that predicate is rather theor-
etical in nature” serve little evident purpose except to allow the author to evade difficult
conceptual issues while fancying that some useful gloss has been offered. No: such
writers need to think more carefully about what they imagine “theoretical content”
signifies.

To gain a bit of historical perspective on these matters, it is worth looking at the
changing fortunes of the basic notion of energy in the modern sense (introduced in the
mid-nineteenth century as a conserved quantity involving, inter alia, a potential energy
component). I doubt that a single prominent figure writing on concepts today would
regard this notion as anything other than fully understood. But this opinion was not
widely shared during the first fifty years of its usage, where it was widely regarded as
paradigmatic of a characteristic known only structurally—that is, through its capacity to
organize scientific inference in an instrumentally effective pattern (in 4,ii we’ll see that
one of the motives for late nineteenth century anti-classicism was precisely to argue for
its conceptual acceptability). In this vein, consider William James’ unshaded comment
that being an atom or contains energy represent concepts that we understand only
structurally and not in a more robust way:

It is only [in terms of practical consequences] that “scientific” ideas, flying as they
do beyond common sense, can be said to agree with their realities. It is, as I have
already said, as if reality were made of ether, atoms or electrons, but we mustn’t think so
literally. The term “energy” doesn’t even pretend to stand for anything “objective.” It is
only a way of measuring the surface of phenomena so as to string their changes on a simple
formula.27

I find it quite striking that James presumes that such matters are known to all, as if no
dispute were possible about our understanding of the trait. Why have we so much
altered our evaluation of whether a core notion of energy is adequately grasped or not?
Has some marked increase in our knowledge of energy occurred in the intervening years
which might explain this reversal of opinion? No; such shifts merely indicate that
acquaintance increases as the heart grows fonder, rather as Professor Higgins became
accustomed to Eliza Doolittle. And such inconstancies in our standards for “grasp” and
“fully understand” warn us that we shouldn’t allow phrases like “theoretical content” to
flit about freely in attempting to understand linguistic process, for they are apt to spread
murk even as they pretend to add precision.

¥ William James, “Pragmatism’s Conception of Truth” in Essays in Pragmatism (New York: Hafner, 1948), 167.
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Closely allied with the notion of core content is another classical doctrine that I'll dub
the assumption of a canonically presented center. Consider our everyday term “water” and
its chemistry companion “H,0O.” Many classicists (some alternative points of view will
be surveyed in 3,viii) believe that the associated contents of “water” collect together
close-to-observation directive elements that allow us to recognize the stuff in a glass; to
infer that it will probably quench thirst and so forth. Nonetheless, as students of nature,
we possess an abiding interest in uncovering the as yet unknown physical quality that
explains why our everyday melange of directive elements holds together—to wit, the
chemical quality being H,0. “Here,” such thinkers assert, “lie the directivities that
Nature herself follows in making this stuff behave as it does. When we manage to grasp
being H,O in an intellectual vein, we make ourselves acquainted with these natural
driving factors.”

Note the swiftness of transition between instructions aimed at language users (“ ‘A
contains oxygen’ can be inferred from ‘A contains H,O" ™) to evolutionary principles that
induce physical behavior, i.e., causing the stuff to slosh around in a glass or to expand
when frozen. If we follow the classical inclination to wed these two different flavors of
“instruction” together, we might call Nature’s evolutionary principles physical direct-
ivities. Plainly such assimilation between linguistic and physical “instructions™ lies close
to the heart of classical gluing, for the essence of the latter lies in the fact that Russellian
universals live in two worlds simultaneously: in the realm of our psychological grasp
and within the sphere of nature through its activities. By these lights, it seems natural to
say that, in learning standard chemistry, we directly grasp the factors that induce glasses
of water to behave as they do. If so, we might say that we have apprehended the
pertinent physical directivities in a canonically direct manner (I will expand upon this
locution in the next section). As we’ll observe later in the book, doctrines of “natural
kinds” generally revolve around some assumption of this general order, although it can
assume a myriad of forms (7,vi).

To this day, many philosophers continue to endorse theses of this nature, despite the
fact that they threaten to return us to the grip of Boyle-like strictures on understanding.
“Yes, canonically direct acquaintance,” it will be claimed, “represents the ultimate goal
of scientific inquiry, when it can be achieved. But this desiratum is unlikely to call
legitimate scientific practices into doubt, because surely we grasp the internal engine
lying behind energy’s physical capacities in the direct way required.” But why do we
believe that? “We believe both that we understand the predicate adequately and that it
designates a well-defined natural category.” But if pressed to demonstrate our “adequate
understanding,” we roll forth capacities that seem suspiciously of the same character as
those Helen Keller provides with respect to redness. Many of us believe that Keller’s
grasp of redness is not fully “adequate,” but what are the telltale facts that have allowed
us to improve our standing with respect to “energy” over hers in relationship to “red”?

In truth, we can turn through endless classical gyres of this type without profit unless
we return the discussion of “adequate conceptual grasp” to the realm of practical
methodological decision from which such locutions originally spring. And that will be
our main project as we move through the book: scrutinizing our everyday evaluative
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words—"“concept,” “grasp” and “understanding”—at work within their natural settings
of assessment.

(viii)

Relieving conceptual strain. Any philosophical account as resilient as the classical
picture will have developed ample methods for lessening the stresses that real life places
upon its favored categories. The directivities that attach de facto to the descriptive
predicates are often inharmonious or out-and-out contradictory in character. I happen
to believe—although substantive illustrations will be delayed until later—that this
aspect of usage can often be brought under adequate control without requiring its total
extirpation. Indeed, I will eventually argue, from several vantage points, that the puri-
ficational purging of affected predicates is neither possible nor desirable in common
situations and we must therefore learn to live with predicates of permanently mercurial
personality. Such proposals are anathema to the classical picture, of course, and Russell’s
approach to every problem of rigor requires that any predicate burdened with dishar-
mony should be relieved of its excess freight forthwith. But if I am right, the situation
surveyed in the previous section is irremediable—there is no viable way for the classical
picture to assign stable contents to a range of familiar predicates (it is thus doomed, on
my view, to remain merely a picture forever). No stout-hearted classicist will be deterred
in her courses simply by pesky complaints such as these. Its venerable traditions have
developed a wide range of excuses that explain why our everyday classifications seem
laded with overloading. In this section, we shall briefly survey some of the techniques
whereby this shedding of excess content is popularly administered.

Let us revisit once again Helen Keller’s claim that she adequately grasps the concept
of being red. Certainly her understanding of “is red” has been developed along a con-
siderably different route of acquisition than that pursued by normally sighted folk,
but she emphasizes her skills in “red”-oriented inferential manipulation. “Yes, and
there’s the rub,” classical traditionalists will expostulate. “The trait that she truly grasps
represents a classification that is centered upon a structural role, viz., being a trait that
differs from other qualities found within its common conceptual field in analogy to the
relationships that obtain between smelling like an orange and smelling like grapefruit within
their parochial field of odor. As such, this lengthy clause presents a trait that happens to fit
or describe being red without being identical to it, as is shown by the fact that its provisos
probably accommodate being blue equally well. And even if Keller were to extend her
account to rule out the latter quality (by including every consideration that could be
cited in defense of her mastery), it seems likely that, e.g., sensory classifications available
only to Martians might still satisfy Keller’s conceptual demands quite as ably as being red.

In Bertrand Russell’s evocative terminology,? Keller knows of the trait of redness
only through a description, not by true acquaintance, just as we will have learned of

28 William James employs very similar vocabulary: Principles, 216.
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Bismarck only by reading narratives of his life in history books, not through direct
personal encounter. In an elementary illustration of the same phenomenon, the concept
being of my aunt’s favorite color happens to pick out the same objects as being red, but its
aunt-oriented conceptual contents seem palpably different from those revealed in a
direct grasp of being red. According to Russell’s famous theory of descriptions, the claim
that “a is my aunt’s favorite color” should be symbolized logically as “(J¢)(pa &
MY)(CY <> = ) )” whereas “ais red” takes the simpler form “Ra.” From this point of
view, being of my aunt’s favorite color and the longer characterization championed
by Keller merely describe the conceptual contents inherent in being red, rather
than placing these characteristics directly on display. Direct familiarity with these
characteristics is possible only if, as Locke insists, they have “forced an entrance to the
mind” through sensory channels.

As the roundabout description provided for a predicate becomes longer in a Kellerish
manner, Russell often characterizes the trait in question as structurally delineated, because
the target universal is picked out according to the feats it can accomplish, rather than by
what it’s like internally. The notion that certain bundles of conceptual delineations pick
out their target concepts through structural or theoretical means represents a recurrent
theme in classical unloading and a good deal of the remainder of the chapter will be
spent exploring some key elaborations upon this theme.

Appeal to an acquaintance/description contrast frequently arises when some pre-
dicate needs to be relieved of an overloaded docket of divergent directivities, where the
unloading often assumes the form of a distinction between integral and supplementary
characteristics. For example, in layman’s use, “force” plainly contains directive elements
that run counter to one another, so part of the task of a mechanical reformer is that of
sorting this mess into internally consistent bundles. Indeed, texts in classical mechanics
typically lay out a sequence of notions—force, work, momentum, kinetic energy, etc.—that
correspond roughly, in appropriate contexts, to classifications that get indifferently
lumped together as “forces” in vernacular use. Remarks like the following become
natural in this context: “The expenditure of effort is properly integral to the proper
notion of work, not force, although sometimes the former is often improperly associated
with force’” through a process of fallible association. But when such directivities are
piled together beyond the natural limits of what an integral concept can bear, we get
inconsistencies.” From a classical point of view, we will likely conclude that “force”’s
tangled directivities result from lazy practitioners who have carelessly allowed
descriptively associated traits to sneak into force’s proper bundle.

It will be helpful to have a slightly simpler example available that we can easily
appreciate (many of us still experience trouble keeping force adequately distinguished
from work, after all). Consider the phrase “weighs one pound” which, for the sake of
vividness, we shall assume was coined in the merrie days of olde King Arthur. On the
surface of the earth, but not elsewhere, the distinct quantities having a mass of .45 kg and
being under an impressed gravitational force of 4.4 nts are pretty much coextensive. But
some inattentive keeper of weights and measures back in Camelot allowed the integral
directivities of these traits to commingle under the common heading of “weighs one
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pound.” This overloaded predicative package has been passed along from speaker to
speaker ever since, causing confusion along the entire twelve hundred years, although
Isaac Newton eventually untangled its ill-sorted contents through his keener powers of
conceptual discrimination.

In Russell’s own labors, he often appeals to his distinction between knowledge by
acquaintance and knowledge by description as a tool to radically shear common
inferential and classificatory associations from the proper core of familiar words, fre-
quently leaving intact only the directivities of immediate sensory classification (“looking
red now”), very much in the general fashion of Hume (if not, argues Russell, “is red”
will maintain an inconsistent application in both subjective and objective realms).
Notoriously, such efforts at conceptual cleansing drop a formidable epistemological veil
between ourselves and the world before us. Even in the writings where Russell accepts
physical objects as real (rather than dismissing them as logical fictions built from sense
data), he cheerfully allows our everyday classifications of physical objects by color to
prove indirectly descriptive (“A physical object is red if and only if it possesses the
unknown properties that induce red sensations within suitably situated observers™). He
likewise agrees with the mechanical traditionalists who assert that we are not genuinely
acquainted with the universal directly responsible for the action-at-a-distance force that
arises between gravitating bodies—that we only possess a structural description of how
that hidden universal happens to operate.?® Continuing in the vein of Locke and Hume,
Russell further opines that we may permanently lack the conceptual resources required
to apprehend such scientific traits directly and we will may be forever sentenced to deal
with them only structurally. Thus, our likely relationship to the true attribute behind
“force” is confined to the same distanced estrangement that obstructs personal intimacy
with Bismarck. On the other hand, Russell will probably allow (although I'm aware of
no passage where the issue is discussed) that we are genuinely acquainted with the
conceptual core of being a gear wheel, as is demonstrated by the warm flush of Boylean
understanding that washes over us whenever we think of that idea. But here our fine
understanding counts for naught, since gear wheel’s specifications are never truly
exemplified in Nature due to her determination to be composed of fuzzy and floppy
stuff instead. By sorting familiar directivites into “acquaintance” and “description” piles
in this radical fashion, Russell renders his world of universals internally coherent,
although the story he weaves leaves us in a chilly epistemological relationship to the
universe that shelters us. However, Russell belonged to a philosophical generation that
seemed rather fond of walled off isolation, for some reason or other.

But nothing in the classical picture of concepts per se forces such solipsistic
assumptions upon us. Nor do its standard tools for unloading extraneous directivities
(e.g., the theory of descriptions) tell us which extraneous characteristics need to be
jettisoned. All of these decisions are completely up to us, insofar as the classical picture
of concepts is concerned. By apportioning conceptual contents differently, we can
potentially allow ourselves to be directly acquainted with a wider swatch of physical

? Bertrand Russell, “Causal Laws in Physics” in Russell on Metaphysics (London: Routledge, 2003), 189.
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characteristics. Thus Thomas Reid can claim that we are acquainted with an externalized
hardness property. Or, like many modern writers, we can insist that we directly grasp
an externalized trait of being red (and hold that the internalized quality of philo-
sophical tradition is instead a myth). We have observed that most authorities nowadays
would presume without comment that force or energy is grasped just as firmly as gear
wheel.

In truth, Russell is not entirely consistent on these issues. Many readers have
observed an uneasy tension between the account of the realm of universals as it is
sketched within The Problems of Philosophy and those that prevail in other Russellian
writings of essentially the same period. In particular, a much greater stress on struc-
turally described traits emerges in the latter, whereas the notion scarcely riffles the pages
of Problems. As we noted, the physical relationship of being in (in the sense that I am in
my room) is treated as directly apprehended within the pages of Problems, yet gets
recast shortly thereafter as a roundabout structural notion in the Our Knowledge of the
External World and The Analysis of Matter.3® From an ur-philosophical point of view,
we should prefer the wider democracy of universals sketched in The Problems of
Philosophy, where all notions are created alike. Qua citizen of the conceptual realm, we
feel that largely classificatory being red should be embraced as fully equal, yet not
superior, to inferentially robust being a triangle. Likewise, being under an impressed
gravitational force should enter our tolerant kingdom arm in arm with containing orgone,
in spite of the fact that our stingy universe refuses to supply any instantiations of the
latter. By the magnanimous lights of this conceptual tolerance, the scientific notion of
being a top quark seems no different in kind from everyday being a table or being red,
although fewer people can adequately grasp the former’s contents. In our capacities as
stewards of the conceptual realm, philosophers should not attempt to segregate one
universal from another, in the divisive manner of a Descartes or Boyle. Instead, we
should act only to repulse those hazy imposters that claim to represent clear concepts
but prove themselves secretively defective in their internal constitution: being an
infinitesimal, perhaps, or loose appeals to represents a Principle of Democracy.

Russell moves away from this even-handed tolerance only because he finds himself
forced to do so as he struggles to assign workable conceptual contents to specific pre-
dicates in the rounds of his more detailed work on epistemology and scientific rigor.
Previously undifferentiated concepts begin to fall into unwanted castes as Russell seeks
responses to problems like our puzzle about “force” in the last section: what represents
a reasonable demand on adequate grasp for a notion such as this? In our efforts to rid it
of unwanted conceptual accretions, the tidied up product begins to look very much like
a rarified quantity known only through structural description. Russell’s Problems can
float loftily above this unpleasantness, treating all concepts with hypocritical magnan-
imity, only because it confines its discussion to schematics.

Modern writers of a classical bent who write of concepts and attributes generally
continue in the eleemosynary manner of Problems and will sometimes condescend, in a

30 Bertrand Russell, The Analxsis of Matter (London: Routledge, 2001).
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chiding way, to historical efforts to segregate the realm of universals into discriminated
grades of acquaintance. As in Problems, they can maintain these charitable attitudes
only because they rarely attempt to install classicism’s reformatory blueprint upon any
muddled practical subject that has called for help in its career. But it is while in the spurs
of herding real cattle that the troubles of classical overloading become apparent: only
then do our chaps get torn and dirty and our canteens lost in the ravine. This is why I
have stressed the fact that classical opinion, as delineated in the appendix, merely
represents the shell of a doctrine; that we’ve not really provided an account of con-
ceptual behavior until we actually fill in conceptual contents for specimen words of
traditional turmoil: “red,” “force” and “hardness.” Though the answers that Russell,
Boyle, Hume et al. provide on this score are plainly unpalatable, they should not be
patronized for the demands of rank they make: confront any real life mess and see if you
can do better!

In fact, we moderns do not adequately recognize the degree to which we covertly
appeal to another form of conceptual unloading—or something like it—quite frequently
without realizing we have done so. Specifically, we evoke that murky phrase “theor-
etical content” in aloose manner that leaves us with the false illusion that we still inhabit
Problem’s happy realm of undifferentiated universals. In hard fact, our facile appeals to
“theoretical content” probably commit us tacitly to a substantially different doctrine—if
we can be forced to flesh out what our exculpatory phrase actually signifies (there are
several choices here, all bad insofar as the cause of conceptual democracy is concerned).

Here is an example of what I've got in mind. When we read James comments
on “energy” today, we are inclined to shrug our shoulders and declare, “Sure, the notion
of energy contains a lot of theoretical content, but we’'ve surely come to understand
it adequately through that theory.” If pressed about the import of “adequately through
that theory,” we may mumble about “implicit definition” or “concepts like that need
to be supported by a web of theoretical doctrine.” But what do we mean by those
appeals?

As noted in the previous section, the notions of “theoretical content” and “under-
stand the notion adequately through a theory” come down to us from the late nine-
teenth century when specific proposals were advanced to address substantive difficulties
in physics and mathematics. These suggestions fell roughly in two classes: those that
pursue a Russell-like acquaintance-versus-structural description program for cleaning up
the overloaded contents of predicates through conceptual analysis and a superficially
similar, yet motivationally quite different, policy that emphasizes the clarifying power of
axiomatics instead. This second school is formalist in cast: it maintains that scientific
predicates can gather adequate conceptual respectability through being embedded in a
suitable formal system where the user only needs to understand the rules for manip-
ulating syntax, with no higher form of conceptual grasp being required. As such, the
approach rejects many of the characteristic expectations of the classical picture.

Few of us still accept the premise that axiomatics represents the universal cure-all that
the formalist faction once believed it to be, but we have been unfortunately persuaded
by Quine, Kuhn et al. that “theory or something like it” remains intact to sustain
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predicates through “implicit definability or something like it,” in the diffuse form of a
“folk theory,” “paradigm” or “web of belief.” However, genuine axiom schemes rep-
resent concrete items that can be written down on a piece of paper and their articula-
tion, even only partial in its successes, can greatly advance the understanding of
conundrums that arise in practice (thus modern work in the axiomatics of continuum
mechanics has greatly enlarged our understanding of which classical physics doctrines
properly link to one another). But how can we bring one of Quine’s or Kuhn’s hazy
“theories or something like it” to the assistance of conceptual difficulties? I sometimes
feel as if many philosophers have cheerfully discarded the curative tonic manufactured
by the formalists as worthless, yet still wave the empty bottle around as if it represents a
cure for some ill.

More generally, a fair amount of ongoing philosophy is cursed by what I like to call
the theory T syndrome. As I'll explain more fully in the next chapter, the original intent of
the formalists was quite laudable, not only because true axiomatics can help clarify a
subject, but because its proponents brought an important strand of anti-classical thought
into philosophy (which I'll call distributed normativity (4,v)). It so happens that, if the
inferential structures of a domain can be organized in axiomatic fashion, then logical
connections such as modus ponens and universal instantiation can seem as if they rep-
resent the central inferential relationships within the subject (I regard this point of view as
erroneous: even in an axiomatic system, the dominant inferential structures of classical
mechanics are closely tied to more specialized forms of reasoning and the particular
features of differential equations). This logic-centered focus has occasioned a rather odd
historical development. Many philosophers and logicians in the 1920s became con-
vinced that quite general problems in philosophy could be profitably addressed by
considering the behaviors of schematic or toy axiomatic systems (which were invariably
dubbed T and T, hence my syndrome’s label). Within these philosophical circles, it was
generally assumed as a matter of course that classical mechanics possesses an adequate
axiomatics, even if nobody could tell us either what it was or who might have
accomplished the requisite deed (more accurately: a few patently inadequate proposals
were sometimes mentioned as proof that the task could be done, without any attempt to
weigh the merits of the proposals—see 4,iv). It was also taken for granted that the
meanings of scientific words could be adequately explained by the formalist’s implicit
definability, although, once again, no one ever showed that this thesis was plausible for
any real life predicate. This period (approximately 1920-65) represents the heyday of
logical empiricism properly labeled (although many people still call this same group of
individuals positivists). Eventually, its popularity faded and the philosophical presump-
tion that the living activities of science—or anything else—could be profitably studied
through formalism fell into decline (or worse: the assumption is commonly regarded
with great derision today).

To my way of thinking, this history has led to several unhappy resultants. First of all,
as I've already stated, axiomatic examination represents an extremely useful probative
tool, even if a discipline, in the final analysis, fails to submit completely to its strictures
(I consider the popular mockery of the technique misinformed). More importantly, the
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logic-centered drift from genuine physics over to toy schemata unfortunately directs the
philosopher’s attention away from mathematical structures to which we should pay the
most attention (variable reduction, equational type, asymptotic solution, and boundary con-
dition) in favor of less revealing logical structures (the logic-only portrait of theory makes
philosophers fancy they understand “boundary condition” and “law,” although these
notions are bollixed up within most philosophical discussions). Thirdly, as the
implausibilities of logical empiricist doctrine became apparent, most philosophers of
science, encouraged by Quine and Kuhn, decided that language still worked “kind of like
theories but not quite so formalized”—e.g., that scientific predicates are somehow
buoyed semantically aloft by “paradigms,” “webs of belief” or the “practices of a sci-
entific community” ( I lump such doctrines together under the heading of hazy holisms).
This retreat from formalist precision into holist fog made it even more unlikely that the
philosopher would find her way back from logic to a consideration of the more sub-
stantive inferential structures active within real life mechanical thinking. And thus we
have arrived at the worst of worlds in modern philosophical thinking: rather than
returning to the workshops of applied mathematics to find out how a discipline like
classical mechanics is genuinely structured, we have adopted a murky picture of sci-
entific endeavor that preserves, in a likewise murky fashion, many of the general
philosophical conjectures advanced in the name of axiomatics by the logical empiricists.
The lingering grip of this unproven nest of logic-centered conceptions I call the theory T
syndrome. As often happens with diseases of this type, the folks most deeply infected with
this loitering blight feel the most certain that they float free of its contagions.

While on this topic, there is a related misconception that merits deflationary com-
ment. In rendering “theories” into schematic T’s and T’s, our syndrome puffs the
humble word “theory” into something quite grand, without it being exactly clear in
what its grandeur consists (it reminds me of the log that was mistaken for a god in
Aesop). Mild-mannered “theory,” in its vernacular and scientific employments, often
connotes little more than “an intriguing proposal,” but it serves us well in that lowly
capacity. For example, a “mean field theory” in solid state physics represents a sug-
gestion as to how key quantities in the subject might be profitably approximated—that
is, the “theory” properly qualifies as a mathematical guess that anticipates that the values
of relevant physical variables will stay fairly closely to certain easy-to-calculate patterns.
Such guesswork presently “belongs to physics” only because mathematicians haven’t
been able to verify, by their own stricter standards of proof, that the technique actually
works (a quite large portion of so-called “physical theorizing” partakes of this “math-
ematical guess” status). When we prattle philosophically about “theory,” however, we
commonly imagine that it represents some utterly freewheeling set of doctrines
dreamed up by the creativity of man and is then submitted to verification or rejection at
the hands of Nature. But this picture can be quite misleading. We don’t normally
consider that the response “about 10,000” to the question “what is 328 times 316?”
qualifies as a theory, but the logical status of what are frequently called “theories™ in real
life physics is approximately that. To be sure, the employment of mean field averaging
does represent an “intriguing proposal” and that is why we call it a “theory.”
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Of course, we enjoy patting ourselves on the back by claiming, when we have an
interesting suggestion to offer, that we have laid down a “theory” in some grand, if
amorphous, sense, for the term carries a more impressive ring than “intriguing pro-
posal.” But we shouldn’t allow this innocuous self-aggrandizement to transmogrify into
the “big ideas” emphasis championed by the moralist of 2,ii. Recall how he disdained
Darwin’s work on earthworms as small potatoes. “But those are exactly the vineyards in
which a ‘theory’ should labor before we should assign it much credence or cover its
perpetrator in glory,” we rightfully protest. Alfred Lawson, no doubt, persuaded himself
that he had articulated a very fine theory; I suppose our moralist would advise him to
rest upon his laurels and turn to a study of Browning. To borrow a second lesson from
Aesop, it would truly be better if “theory,” our originally modest gauge of accom-
plishment, could be restored from the pneumatic enormity it has become, after many
years of energetic philosophic huffing and puffing.

Let me supply two quick illustrations of appeals to “theory” that I find counter-
productive and obscurantist. Consider this episode from recent cognitive science. In
learning to employ terms such as “bird” or “triangle,” children pass through an initial
stage where their classificatory activities seem strongly governed by statistical
resemblance to some prototype set. By such standards, the child will accept some
wobbly equilateral approximate as a “triangle” more enthusiastically than an extremely
pointy yet correct scalene and, in the mode of the Three Men Who Went a-Hunting,
unhesitatingly embrace a toad as a defeathered bird. In later developmental stages, this
exclusive reliance upon prototypicality lessens and countervailing tendencies appear in
the youth’s behavior: “Oh, this wiggly thing looks like a triangle, but it really can’t be,
can it?” And such self-correction is apt to emerge spontaneously, even if the subject’s
prototypically founded classifications have been universally greeted with untinctured
parental approbation. “Oh, the child has now begun to develop a bit of geometrical
theory as counterweight,” we may be inclined to say. Such descriptions are unexcep-
tionable, I think, as long as we realize that we have merely labeled the phenomenon,
rather than having supplied any account for what has transpired. But now consider the
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theory” theory of concepts” proposed by the child psychologists Alison Gopnik and
Andrew Meltzoff:

The arguments we have advanced so far are really just plausible reasons why cognitive
developments in childhood might be much like scientific theory change, in spite of the
differences between children and scientists . . . Within the philosophy of science, of course,
there is much controversy about what theories are and how to characterize them. We have
taken the modest and emollient route of focusing on those features of theories that are most
generally accepted across many conceptions of science.?!

In my opinion, the “emollient route” proposed confuses treading water with swimming:
to say “the child has begun to develop a theory of birds” is simply to state that her
classificatory behavior has changed. Absolutely nothing has been offered that captures
how the usage has been concretely affected. And if we try to abstract an unguent
“commonality” amongst all of the things properly called “theories” in science, we will
come up with nothing better than “having a possibly interesting suggestion to make.”

Here the psychologists have been much misled by the philosophers, who frequently
chide them for merely offering intriguing observations as to how children learn bird,
demanding instead that they produce a “general theory of concepts” (too many psy-
chologists, I fear, have been happy to oblige). But such incitements to vacuity or blatant
falsehood do not represent wise advice.

This same mythology of theorizing has tricked modern analytic philosophers into
quirky methodological habits, that, from any commonsensical point of view, should
seem peculiar. In the next section, we shall witness two examples: Christopher Pea-
cocke’s presumption that he can acceptably invent “terms of art” for his investigations
into human conceptual behavior or Sydney Shoemaker’s belief that techniques bor-
rowed from abstract algebra represent a sensible way to approach worldly attributes.
“But haven’t you wished to talk about real things here?,” we expostulate, “How can you
simply make up your ‘terms of art’?” Such attempts to brusquely barrel through delicate
territory by “framing terms of art” stem, I believe, from the misconception that, within
any realm, the “theoretician” is allowed to articulate any doctrine she wishes, containing
any concepts, no matter how wild, she might dream up, leaving nature the subsequent
task of ratifying the concoction or not, according to her caprices. Mimicking this ste-
reotype of theorizing, philosophers, even when they address issues that they regard as
entirely a priori, freely engage in methodological gambits that might be appropriate, at
best, to investigations within elementary particle physics. In this ersatz vein, Peacocke
and Shoemaker fancy they enjoy a liberal freedom to propose any “technical notions”
they wish as long as the results “organize our intuitions about concepts™ tidily.

However, in developing descriptive predicates that can deal with the macroscopic
world with any adequacy—not only human behaviors, but simpler affairs such as bars of
iron or tubes of toothpaste—, it is heartily unwise to attempt such brute force, “man
proposes; Nature disposes” forays, because genuinely useful vocabulary over the
macroscopic arena must usually be inched forward into better performance quite

31 Alison Gopnik and Andrew Meltzoff, Words, Thoughts and Theories (Cambridge, Mass.: MIT Press, 1997), 29-33.
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cautiously, taking frequent soundings from experiment as we go. This need for
methodological circumspection (which should become increasingly apparent as we
work through examples) lies in the fact that descriptive vocabulary with respect to
complex systems usually require a rather elaborate set of monitoring controls to render
their employment viable, at least beyond a certain level of refinement. From a strategic
point of view, the results can be quite complex: many useful macroscopic classifiers
succeed only by gradually erecting a rather complicated webbing of semantic support.
Only infrequently can the “postulation” of some scientific genius adequately pave the
way for a new macroscopic “term of art,” for such pronouncements rarely provide the
forms of monitored structure required for success in this realm. And if iron and
toothpaste refuse to submit meekly to “theories” in the fashion imagined, how can we
reasonably expect that the much greater complexities of human conceptual behavior
will yield to such brute force treatments either?

(ix)

Attribute and concept. It is often forgotten that, although Russell maintains that the
attribute we truly apprehend at a given historical moment may prove non-canonically
descriptive in its contents, he also insists that we are usually more interested in the
universal not yet grasped that lies behind its descriptive surface. As untutored language
learners, we can grasp a conception of water readily only if it is framed in terms of
palpable qualities of appearance and potability, but, as scientific inquirers, we are
searching for the chemical trait responsible for this congeries of characteristics, even
though a long quest may be required before being H,O’s recondite qualities became
manifest (we will eventually discover that some of its instances—heavy water—do not
quench thirst). To Russell, the inherent directivities of everyday being water and sci-
entific being H,O clearly differ, but our scientific interests will lead us to shift our
attention to our chemical Johnny-come-lately as quickly as possible. By such means,
Russell can explain why declarations that “water simply is H,0” commonly reverberate
in the classrooms of grade school science education, without that fact confounding his
conviction that the two notions correspond, strictly speaking, to distinguishable uni-
versals. That is, when our pedagogues advance their casual remarks about water and
H,O0, they properly claim, “The interesting chemical property that correlates in ordinary
life with the superficial characteristics grouped together under the heading being water
turns out to be being H,0,” although that literal pronouncement would prove a little
long-winded for the third grade mind. In short, they make an assertion that displays the
same tacit logical form as “The skilled strategist of whom Kissinger has been thinking
turns out to be Bismarck.”

Russell’s traditional point of view can be reexpressed in terms of the notion of
canonical representation. There are a wide range of traits (being water; being H,O)
that agree in their classifications of everyday materials (in the usual jargon, they
share the same extension), but are plainly distinct qua universals. Nonetheless, within



Attribute and Concept 131

this group there is often a single trait that most directly codifies the causal characteristics
that makes the stuff behave as it does—scientific being H,O seems clearly superior
to uninformative being water in this respect (and a quantum analysis of the situation
might provide a yet deeper level of explanation). Call this optimal choice the canonical
representative of the entire ensemble. From this point of view, we often seek canonical
representatives for salient groupings of superficial physical characteristics and this,
according to Russell, is how the water/H,0 dialectic should be viewed (indeed,
the doctrine captures Descartes’ principal intent in considering redness a “confused
idea” while avoiding the unwanted suggestion of incomplete or ambiguous grasp
that “confusion” inadvertently suggests). Insofar as our earlier questions with
respect to physical directivities go, Russell can reply that the canonical representative
represents the central attribute around which its descriptive associates cluster as
behavioral repercussions. This point of view is probably the most common in classical
tradition.

Oftentimes, varied points of view with respect to conceptual content are improperly
characterized as anti-classical simply because the mollifying role that Russellian appeals
to “interests” play within standard classicism gets forgotten. For example, a somewhat
different set of methods for relieving conceptual overloading were popularized by Saul
Kripke3z and Hilary Putnam3? in the 1970’s. But their suggestions seem to me a variation
upon the classical picture, rather than providing a proper alternative to it. Or, to
articulate my assessment more exactly, Kripke’s specific proposals represent a mild
variant whereas Putnam’s opinions are mixed in their intended import. What I have in
mind is the following. Both authors observe that two individuals might share all psy-
chological directivities native to “is water” within different environments, yet the
predicate itself may find itself attached to distinctly different physical attributes. They
then suggest that the true semantic tie that binds predicate to property must be held in
place by some form of external causal relationship.

Prima facie, this claim sounds like an express rejection of classical gluing as defined in
3,ii. However, in an effort to evade counterexamples, complaints about the vagueness of
the “causal relationships” cited and an upset of conventional opinions with respect to
the unwavering foundations of logic, both writers append a range of supplementary
remarks with respect to a linguistic community’s satellite intentions, with the net effect
that their prodigal doctrine eventually returns to the fully classical fold. The sole sur-
viving divergence in Kripke’s case, insofar as I can determine, is that he now considers
Russell’s “trait of interest” to qualify as the proper reference of “is water,” rather than
embracing the layman’s conception that Russell favors (which Kripke treats as merely a
“mode of introduction” intermediary). To be sure, Kripke’s alternative approach offers
significant ramifications with respect to the analysis of modal claims (which represents
his primary philosophical focus), but does not bear heavily upon the issues under

?2 Saul Kripke, Naming and Necessity (Cambridge, Mass.: Harvard University Press, 1972).
* Hilary Putnam, “The Meaning of ‘Meaning’ * in Philosophical Papers, ii, (Cambridge: Cambridge University Press,
1975).
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discussion here. Thus viewed, Kripke-Putnam doctrine does not properly supply a
rejection of classical thinking, but instead represents a reaffirmation of one of its
stronger branches (Russell himself had been scared away from strong modal necessities
by the criticisms of Ernst Mach and British empiricism, whereas Kripke aims to
rehabilitate these discarded essentialisms).

I doubt that Kripke would quibble with this neo-classical assessment. However, a fair
appraisal of Putnam’s objectives within his 1974 essay “The Meaning of ‘Meaning’ ” is
more complex because he articulates his position in a manner that sounds as if he
directly intends to challenge classical gluing (e.g., his blunt “Cut the pie any way you
like, ‘meanings’ just ain’t in the head!”34). But these issues matters quickly become
confusing because he simultaneously advances a large number of doctrines that do not
neatly cohere in any obvious fashion. Furthermore, shortly after “The Meaning of
‘Meaning”” was published, Putnam’s thought evolved in directions that are certainly
anti-classical in character, but decidedly in the pragmatist mode we will survey in
Chapter 5. But those opinions are incompatible with the realistically founded anti-
classicism that many readers (including myself) once discerned in the pages of the 1974
essay (Putnam now rejects that reading as hopelessly steeped in an unacceptable
metaphysical realism). I will return to these issues of Putnam interpretation in a
moment.

Influenced by other writings?> of the same author in his early period, many con-
temporary philosophers have returned to a distinction between concepts and properties
(or, in Putnam’s own, less fortunate terminology, “predicates” and “physical proper-
ties”). Here the general claim is that concepts represent the panoply of features that
we grasp in understanding a specific predicate whereas attributes represent the physical
traits that may stand behind several of these (so being H,O might represent the attribute
in question whereas being water qualifies as a mere concept correspondent to it). So
expressed, the concept/attribute distinction can be interpreted as simply a variation
upon the classical notion of a canonical representative for a family of concepts (and is so
understood by writers like David Lewis?¢). As such, Putnam’s distinction constitutes a
familiar part of classical tradition (allied appeals appear in Locke, for example).

However, an alternative approach to the concept/attribute distinction has emerged
that treats an attribute as an abstract commonality that lies equally behind an appropriate
set of concepts, rather in the manner that the rational number “1/3” represents the
commonality shared by all of its fractional representatives “1/3,” “2/6,” “3/9,”
Such an abstractive commonality point of view may lie latent in the opinions of those
authors who believe that the notions of “concept” and “cognitive significance” rep-
resent technical notions posited by philosophers to capture an agent’s mastery of lan-
guage and action. Here is a specimen passage with the characteristic flavor I have in

*¢ Hilary Putnam, “The Meaning of ‘Meaning’ ” in Philosophical Papers, ii, (Cambridge: Cambridge University Press,
1975), 227.

3 Hilary Putnam, “On Properties” in Philosophical Papers, i, (Cambridge: Cambridge University Press, 1975).

3¢ David Lewis, “New Work for the Theory of Universals” in Papers in Metaphysics and Epistemology (Cambridge:
Cambridge University Press, 1999).
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mind (from Christopher Peacocke):

[The term of art “concept” . .. will be used here . .. [in such a way] that if the thought
that an object presented in a given way is @ has potentially a different cognitive sighificance
from the thought that it is 1, then @ and 1) are different concepts.>”

Such proposals usually remark that the “identity conditions™ for attributes need to be
“considered from a different point of view.” The best sense I can make of these
assertions is that these writers believe that application of an appropriate equivalence
relation over their family of concepts can articulate a smaller circle of attributes that are
candidates to be exemplified within external reality. In other words, a common attribute
hides behind the concepts being water and being H,O, but it isn’t identical to either of
them. By approaching attributes in this abstract commonality manner, a fairer demo-
cracy of attributes emerges that avoids the scientific favoritism characteristic of Russell’s
canonical representative opinions. Sydney Shoemaker, in what appears to be an
endorsement of this approach, maintains that the notion “contributes to the causal
powers of things” will carve out a suitable equivalence relationship of this ilk:

[What makes a property the property it is, what determines its identity, is its potential for
contributing to the causal powers of the things that have it. This means, among other
things, that if under all possible circumstances X and Y make the same contribution to the
causal powers of the things that have them, X and Y are the same property.8

Such an abstractive approach plainly robs attributes of many of the thick intensional
characteristics that they display in their direct apprehension qua conceptual presenta-
tions, whereas the canonical representative approach leaves these grasped features fully
intact (in truth, I am uncertain whether Shoemaker truly favors this novel approach; like
many authors of an allied persuasion he is largely silent on the critical issues involved).

As we’ll observe in Chapter 5, there are ample reasons why we should wish to rid
attributes of the thick layers of directivities credited to concepts in the classical picture.
However, I believe that borrowing the equivalence class technique from mathematics
represents a completely counterintuitive method for reaching this objective. As
I've already indicated, I consider all of these methodological gambits to smack of
pseudo-science.

In mathematics, equivalence classes are often evoked to construct new structures from old, as
when Dedekind’s ideals are collected together in algebra to obtain a unique factorization domain
from a ring of algebraic numbers. In this setting, the formation of classes serves to induce a
precise behavior upon the new domain based upon the facts about the old domain. To apply this
same technique to attributes merely creates an eerie sense that they comprise some ungraspable

%7 Christopher Peacocke, “Color Concepts and Color Experience”, in Alex Byrne and David Hilbert, eds., Readings on
Color, i (Cambridge, Mass.: MIT Press, 1997), 51.

3% Sydney Shoemaker, “Causality and Properties” in Identity, Cause and Mind (Cambridge: Cambridge University
Press, 1984), 212.
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I-know-not-what hiding behind the veil of robustly understood concepts. I have similar
complaints with respect to the widespread practice of imagining that a well-defined domain of
entities can be circumscribed merely by introducing a suitable “criterion of identity.”

An even more radical approach, favored, inter alia, by Gottlob Frege, maintains that
bare extensions—that is, the set of objects of which a predicate is true—can adequately
serve as the objective reference that underlies a circle of allied concepts. The latter serve,
in Frege’s terminology, as the senses or modes of presentation that introduce the exten-
sions to us (in his familiar analogy, the concepts being water and being H,O resemble the
two designations, “Morning Star” and “Evening Star,” which both, qua senses, present
the planet Venus to us, where that celestial body itself serves as the counterpart to the
referential extension shared by being water and being H,0). I will discuss the origins of
this odd point of view in 5,vi (under the heading of “the thesis of extensionality”). Most
contemporary writers (including Christopher Peacocke) modify this sense/reference
doctrine so that concepts, considered as evaluators of human understanding, serve
as the multiple senses that present a common attribute such as being H,O to us as
reference. This revision of Frege returns us to essentially a canonical representative
point of view.

All of these proposals should be regarded as attempts to relieve the strains inherent in
orthodox classical thinking with respect to conceptual contents. In particular, allegiance
to an excessively thick notion of attribute makes the rationalization of standard def-
initional practice in science quite difficult: why should physicists be allowed to define, as
they do on different occasions, “total force” as both “mass times acceleration” (ma) and
“the negative of the derivative of the applied potential” (— dV/dx)? Plainly, these two
notions differ greatly in their cognitive significance? Or why do our grade school
instructors embrace the apparent identification “water = H,0”? We have already sur-
veyed the roundabout, theory of descriptions rationalization that Russell provides for
these practices, but by loading attributes themselves with less internal baggage, many
philosophers have hoped that Russell’s implausible stories can be evaded (some of
Frege’s motivation for his sense/reference distinction traces to allied worries with
respect to definitional practice in mathematics). I supply a few more details on these
issues in the appendix.

My own approach to these issues maintains that a reasonable notion of attribute
(or, often preferably, quantity) can be defended as an appropriate sort of informational
package into which the data required to characterize a physical system’s potential
behavior can be conveniently decomposed (I express myself rather abstractly here,
because other forms of informational decomposition often prove viable and Nature
seems disinclined to show any favoritism with respect to these issues of format).
I'll discuss the basic issues pertinent to attributes more fully in 5,vi. In respect to concepts,
on the other hand, we should resist any impulse to regard them as cognitively affective
“senses,” “modes of presentation” or anything else of an intervening content ilk.
Indeed, the wisest policy, in my opinion, is to resist the impulse to consider “concepts”
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as well-defined entities at all, and instead confine our attention to the shifting manners in
which our everyday standards of conceptual evaluation operate over the lifetime of
an evolving predicate (I believe that “concept” represents a term like “Napoleon’s
personality”—it manifests a certain continuity over time but doesn’t stay precisely
fixed). We must guard against our ur-philosophical predilections to espy a hazy
invariance within these evolving opinions, rather than appreciating the natural alteration
of standards that actually emerges.

None of this denies that we must diagnose the origins of the impertinent person-
alities that predicates manifest over time; it merely asks that we not describe their
atmospherics according to classical schemes. Instead, in trying to adjudicate the con-
ceptual personality of a specimen predicate such as “is a gear wheel,” we should draw
up an inventory of the physical information that is captured when such vocabulary is
fruitfully employed, for our first task is to map out the physical environment in which
the usage achieves its practical objectives. But this is not to assume that any of the
physical attributes involved in that information will map onto the term “gear wheel” in
any regular or fixed way—in fact, “gear wheel” doesn’t correlate neatly with any
genuine physical grouping. But there are other aspects of those physical settings that
explain why “gear wheel” presents the directivities it does to its employers—why it
enjoys its distinctive and special personality (including Boyle’s characteristic of warm
and fuzzy understandability). In this specific case, the true source of this overall per-
sonality is rather surprising in its origins, because the component directivities we follow
in using “gear wheel” correctly derive, in large part, from certain effective algorithms for
that machine design: the reasoning rules that, in an appropriate environment, can devise
an invention able to accomplish a preset task (details will be provided in 7,iv). But these
formative factors behind gear wheel’s familiar conceptual personality scarcely present
themselves to us in a classical manner: few of us grasp these algorithmic underpinnings
in Russell’s sense at all, although the manner in which we employ the predicate is
tacitly shaped by these design-oriented directivities all the same. They quietly carve out
the long sweep of “gear wheel”’s developmental career, rather as the great river carries
Scufty down to sea.

It is worth mentioning in this context that there is a branch of biology called bio-
mechanics that pays special attention to the manners in which the physical demands of an
environment interact with the abilities of the creatures who live in its midst.?® Often the
largest part of the problem in understanding an animal’s behavior lies in appraising the
physical constraints that present themselves to the organism, as well as gauging the
strategies potentially available for accomplishing the animal’s goals within these cir-
cumstances. In my view, our efforts at linguistic description confront a similarly com-
plex arena of opportunity and effective strategy within the macroscopic realm. Often the
most pungent aspects of a predicate’s personality stem from the manner in which
physical circumstance and linguistic opportunity have managed to reach accommoda-
tion, often making our investigations of predicate behavior rather similar in character to

* Stephen Vogel, Comparative Biomechanics (Princeton: Princeton University Press, 2003).
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those familiar in biological studies of environmental opportunity. Lying along the
interface between linguistic capacity and physical fact, I sometimes call these con-
siderations interfacial influences in the sequel. They are not the only factors that supply a
predicate with the complete personality it displays, but they are very important and
have not been studied much in philosophy.

In these respects, my quasi-biomechanical recipes for unraveling the intensional
characteristics of predicates are distinctly “externalist” or “naturalist” in flavor (although
I do not care for either of these popular phrases much). An allied externalist orientation
seems evident in the 1974 Putnam essay mentioned earlier (although this reading may
not have represented his true intent). Indeed, I was a student of Putnam’s in the relevant
period and many of my musings can be fairly credited to (or blamed upon) the vital
spark of anti-classicism that I derived from his teachings, as well as the mode of
straightforward scientific realism that his essays of the same period seemed to embrace
(he has subsequently denied that this realistic stance represented his fully considered
point of view). Unlike the Putnam of 1974, however, I do not embrace the supple-
mentary mechanisms of original intention (e.g., “I hereby baptize this liquid, whatever
else it is, as “water’ ) that Putnam includes in order to insure that predicates such as “is
water” maintain invariant extensions over their extended careers (Putnam worries that,
if such provisos are not guaranteed, “logic will fall apart”™—see 10,v). I reject these
doctrines because they seem descriptively inaccurate and inconsistent with fundamental
tenets of a reasonable anti-classicism (“liquid,” after all, behaves even more irregularly in
its predicative fixity than “water”). In any case, the supportive fabric of facade I shall
defend displays rather different characteristics than any scheme that Putnam con-
templates. However, I remain deeply indebted to those early essays of his. I will return
to some of these issues in 7,vi.

(%)

Explanation and understanding. Let me append a few concluding comments on
issues that have been left dangling. Recall the contrast Jeff Titon draws when he
compares (2,v):

two kinds of knowledge: explanation and understanding . . . Explanation is typical in the
sciences, and understanding typifies knowledge in the humanities.

Here is a more expansive expression of this same theme from Ernst Cassirer:

[There is] a type of apprehension that is contrary to theoretical, discursive thinking. For,
as the latter tends towards expansion, implication and systematic connection, the former
tends towards concentration, telescoping. In discursive thought, the particular phenom-
enon is related to the whole pattern of being and process; with ever-tightening, ever more
elaborate bonds it is held to that totality. In [the other] conception, however, things are not
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taken for what they mean indirectly, but for their immediate appearance; they are taken as
pure presentations, and embodied in the imagination.+°

In this appeal to “expansion, implication and systematic connection,” Cassirer makes
tacit assumptions about the holistic nature of “theoretical, discursive thinking” that are
analogous to Russell’s vision of a direct acquaintance/structural description divide or
the views of theoretical content of which I've complained. All of these opinions are
predicated upon the assumption that science is only interested in certain limited aspects
of the natural world and hence frames its favored concepts in quite special ways. “This is
thought's original sin, its inertia and line of least resistence,” complains Ralph Barton
Perry, who continues:

Just how do bodies fall and move? This is the question which for scientific purposes must be
answered; and only such answers have been incorporated into the growing body of
scientific knowledge. Who or what moves bodies, in the sense of agency or potency, is for
scientific purposes a negligible question; attempts to answer it have been, in the course
of the development of science, not disproved, but disregarded.+!

It is Perry’s belief that other forms of human conceptual endeavor are not so narrowly
constrained; similar sentiments were already voiced by S. T. Coleridge. Here is a recent
variation upon the same theme, a complaint by Jennifer Hornsby that philosophical
reductionists falsely presume that:

any real phenomenon, however we may actually understand it, is intelligible from the
“objective, third personal perspective” that natural scientists adopt+?

(but is this what a cosmologist does, we might parenthetically inquire, when she adopts
a descriptive frame that moves with the observer?).

The true harms occasioned by sweeping proclamations such as these lie in their tacit
encouragement of the neo-classical conceit that we can simply peer inside the predicates
of, e.g., physics and recognize their limited contours of construction and intent. And it is
precisely with respect to these self-anointed powers of a priori internal discernment that
this book will be most critical. On the contrary, the words within any domain are apt to
adopt impertinent individualities of largely their own choosing and behave in ram-
bunctious ways we are unlikely to anticipate in tidy philosophical schemes.

It is common for writings of a flavor such as mine to be dismissed as “scientistic” by
their “humanist” critics. I have never understood clearly in what the sin of scientism
consists, unless it merely connotes an eagerness to talk about scientific fact beyond
tasteful limits. But, truly, my purpose here is not to establish that “all concepts act like
scientific ones”—whatever that fuzzy contention might mean—but simply to lessen the

4 Ernst Cassirer, Language and Myth, Susanne K. Langer, trans. (New York: Harper and Brothers, 1946), 56. Where
I have substituted “the other conception,” Cassirer has “mythic conception”; he would accept a thesis of broader
generalization however.

41 Ralph Barton Perry, Present Philosophical Tendencies (New York: Longmans, Green and Co., 1921), 50, 54.

4 Jennifer Hornsby, Simple Mindedness (Cambridge, Mass.: Harvard University Press, 2001), p. 5.
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deep layers of methodological stereotype that prevent us from appreciating the varied
forms of strategic engine that commonly propel all of our terms of macroscopic clas-
sification, whether they come extracted from science or everyday life. No “general
theory of concepts” is attempted here (the only universal truth that might be fairly
extracted from this book is “Words sometimes do awfully funny things”). Sweeping
dichotomies of explanation/understanding contrast are more likely to hinder our
abilities to appreciate the idiosyncratic patterns of predicate development than “sci-
entism.”

In any event, recall William James’ claim that contains energy merely represents “a
way of measuring the surface of phenomena so as to string their changes on a simple
formula.” Here he gestures towards the same divergence in intuitive understanding to
which Russell appeals when he distinguishes between acquaintance and description: the
redness of a sunset or the expressing sadness musically of an orchestral passage seems
more vividly grasped than dry contains energy. And this conceptual aridness arises for a
good reason, authors of this persuasion contend, because contains energy has purpose-
fully allowed “its affective qualities to droop,” to paraphrase Wordsworth, because that
procedure allows science to entwine its denatured qualities in great webs of theory.
Accordingly, this is why science even likes its central concepts to be structural in nature,
for such abstractness allows dissimilar particularities to become linked together in
systematic webbing (“constructing the causal nexus” is the old-fashioned term for all
this organizational bustle; “building an all-inclusive physical theory” represents a more
up-to-date rendering). It is these organizational ambitions that Cassirer has in mind
under the heading of “expansion, implication and systematic connection.” On this
portrayal, it is not surprising that the warmer particularities of being red or expressing
sadness musically fall by the wayside as unassimilable to architectonics. Although the
vivid contents of our spurned qualities will not assist science in its contrivances, they can
nonetheless supply a rich banquet of internal relationships upon which the artist can sup.
Consider the relationships with which we must deal in graphic design: does a color seem
“warm” or “cool”?; do two shades clash or complement?; does one patch induce
spurious tints in another?, etc. None of these qualities or comparisons will assist the
physicist much, busy as she is with the photons. But the artist or musician should care,
because their mastery arises from the manner in which the internal aspects of such traits
are brought together (think of the subtle forms of color harmony in which Turner
trafficked).

How did such a strange story come to be so widely believed? On the one hand, its
roots lie deeply posted in our ur-philosophical assumptions as to “what notions we
understand best” and, on the other, because the scientists of the time told them so!
(Perry, who was a student of William James, cites both Ernst Mach and Karl Pearson as
authorities). But why would they do that? The sundry misapprehensions here entangled
with “best understanding” will require the full span of the essay to address, but the odd
opinions of the physicists provide the opening topic of our next chapter.
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Sometimes the poet J. W. Goethe’s celebrated views on color theory and the morphological
similarities of plants are cited as models of internal enterprises alternative to science’s structural
projects (although Goethe himself regards his endeavors as “scientific”). On this view, our
deepest insights into an art form or the nature of a plant can be expressed in the form of a direct
(and rather mystical) discernment of a veiled archetype plainly present in all of its particularized
manifestations. But this knowledge should be regarded as a direct grasp of a particularized unity
interior to the subject studied, not the alignment of the plant or art work under some artificially
external structural quality at all. The artistic genius can discern these relationships through
“concentration and telescoping” without worrying in the least as to how any of the business
situates itself within the scaffolding of the causal nexus. Goethe writes:

For though nature has the better of man, seeming to keep many secrets from him, he has an
advantage of his own in that his thoughts may soar beyond nature while not fully comprehending
her. We go far enough when we come to the archetypal phenomena, seeing them face to face in their
unknowable glory and then turning back to the world of other phenomena. The incomprehensible, in
its simplicity, manifests itself in thousands of variations, unchanged despite its inconstancy.*?

It seems to me probable that Wittgenstein's celebrated (albeit elusive) proclamations with

respect to the special mission of philosophy owe much to Goethe (whom he often cites). In his
Philosophical Investigations we encounter much disdain for causal investigations “which take

our inquiry on a different track” and a preference for aligning linguistic phenomena side by side
in approved Goethean manner:

[We should seek] to trace phenomena to their sources, to the point where they appear and exist,

beyond which nothing further can be explained . . . Don’t try to look beyond the phenomena. They

are themselves the theory.*
I find these themes rather surprising, given his dismissal of the value of inner demonstrations in
other aspects of his work.

I mention this Goethian variation upon classical grasp because, as indicated in the Preface, I

am quite uncertain whether genuine affinities link my own patterns of thinking to those of
Wittgenstein. It is precisely passages such as these that I find most alien.

Appendix: Chief Theses of the Classical Framework

(1) Concepts evaluate commonalities in behavior that persist between objects such as
the redness shared by a fire truck and a stop sign. Relationships between objects also
qualify as a species of concept as well. An object is said to exemplify the trait if it obeys its
dictates.

(2) Concepts can also capture the mental content of someone who entertains the
appropriate ideas, as when John correctly “grasps” the concept being red. This claim, in
conjunction with (1), indicates that concepts can plant their feet in two different

4 Rudolf Magnus, Goethe as Scientist (New York: Collier, 1961), 178. J. W. Goethe, Goethe’s Botanical Writings
(Woodbridge, Conn.: Oxbow Press, 1989).

44 Magnus, Goethe 168. As for Wittgenstein, I find these themes particularly pronounced in his “Remarks on Frazer’s
Golden Bough” in Philosophical Occasions 1912-1951 (Indianapolis: Hackett, 1993).
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worlds—they simultaneously serve to evaluate conditions within the external world and
our internal state of mental preparedness. (3,ii)

(3) Many concepts display themselves most simply by appearing associated with
linguistic predicates as their meaning, although concepts can align themselves with other
parts of language as well. Novel concepts can, furthermore, be grasped sometimes
without prior linguistic handles, although opinions differ widely on the extent to which
this process occurs.

(4) The conventional association of predicates with concepts provides a linkage that
allows language to attach itself meaningfully to the world and to speak about objects
located in faraway places and times. Conceptual intermediaries thus form the prime
“glue” that ties words to the world. (3,ii)

(5) Most speakers fully obtain the concepts associated with the common predicates of
their native tongue by age 10 or so—conceptual grasp becomes complete and stable
after this period. They also learn rules for forming new conceptual derivatives from base
concepts, e.g., being a fake ruby from being a ruby. This thesis is dubbed semantic finality
in 1,vi.

(6) Attributions of conceptual grasp evaluate only the level of conscious understanding
achieved by a speaker; they make no express representation as to the hidden brain
mechanisms, environmental conditions or other factors that might be required before a
speaker can actually manifest mastery of the concept. Accordingly, the full content of a
completely understood concept displays itself in full vividness to its employers (I call this
a presentational view of concepts in 6,iii).

(7) Concepts also codify or evaluate the key ingredients involved in understanding and
communication between speakers. To comprehend one another fully, we must grasp the
same concepts and bring them to mind appropriately. Attributions of common concepts
also play a large role in determining whether two speakers share the same content in
their beliefs.

(8) Translation between the predicates of two foreign tongues is largely a matter of
locating expressions that share the same associated concepts insofar as this proves
possible. Evaluation of the purpose of many endeavors, e.g., what the alchemists were
trying to do with respect to the element mercury, is subject to similar provision. (10,vii)

(9) Due to the speaker independence displayed by concepts according to the above
themes, they are best regarded as entities other than ourselves that we can sometimes
grasp mentally. We often share concepts and these evaluations of commonality form
the core of everyday “folk” or belief/desire psychology: the alleged framework of
explanation that allows us to explain Alfred’s plucking a peach in terms of his grasp of
the notion of eating a peach and his desire to see that state realized.

(10) Concepts undoubtedly exist that we will never grasp, because they never occur
to anyone or they exceed the capacities of the human mind to understand. Individuals of
great discernment will sometimes grasp novel concepts that have heretofore eluded
everyone else. (8,ii)

(11) A well-defined totality or domain of all possible concepts exists, even if humans
have access to only a small part of it. This collection is what Frege intends by his “Third
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Realm” and Russell by his “World of Universals.” Their commonality of type allows all
concepts to be treated in a homogenous fashion, giving rise to the assumption that a
general logic of concept formation is possible. Accordingly, philosophical logicians can
profitably investigate how logical operations and other a priori means of manufacture
manage to construct new concepts through uniform rules. Such enterprises are plausible
owing largely to the presentational content thesis (6), which claims that the basic
ingredients of concept formation can be decoupled from whatever complications sub-
conscious mechanisms supply.

(12) Concepts of attributes unrealized in our favoured physical theories also exist and
should, if self-consistent, be treated on an equal footing with our own in their role as
concepts. From a conceptual point of view, being a quark and being phlogiston enjoy
coequal status; it is merely empirical happenstance that favors the former over the latter.
5,0)

(13) Concepts can be manipulated and combined into further concepts, which is the
only explanation of how we manage to understand the indefinitely large collection of
English predicates we can construct carrying palpably distinct meanings. This point is
often described as the creativity of language. (1,vi)

(14) Indeed, conceptual rules must exist that explain how these constructions regu-
larly build new notions. These rules probably can be codified into formats such as: if
concepts ® and ¥ exist, then the constructed concept ¢ & ¥ will hold of an object if and
only if the component concepts ® and ‘¥ both do. Such rules capture the closure prin-
ciples integral to the realm of concepts. (10,iv)

(15) Concepts, by virtue of their internal content, stand among themselves in various
relationships of inclusion and exclusion; it is this fact that allows us to grasp relations of
synonymy and entailment betwixt linguistic predicates. These same contents also give
rise to the many intuitions we possess about what can be appropriately attributed to
a given concept or not. The primary duty of philosophy is to remain loyal to the data
supplied within this fund of intuitions. (5,viii)

(16) Concepts often emerge into consciousness suddenly and unexpectedly. The phe-
nomenology of many concepts is that they are grasped as integral wholes. (8,iii)

(17) Nonetheless, we retain a power to extract and adjudicate the contents of (16)’s
semantic epiphanies, in the sense of being able to accurately delineate their internal
relationships to other concepts we possess. For example, Einstein may suddenly discern
a new, four-dimensional conception of relativistic momentum, but he will be also cap-
able, upon sufficient reflection, of determining its sundry similarities to, and differences
from, the older Newtonian momentum. Often this work of conceptual analysis proves
arduous, given the many psychological obstacles that impede its progress, but, in
principle, a careful thinker will always be able to discern the proper framework of
conceptual connection accurately. (8,v)

(18) Concepts embody rules to guide thought, whether they represent instructions as
to the proper classification and recognition of objects, salient inferential consequences
or even provide the framework structure of a novel. Such guiding rails I often dub
directivities in the text; other authors call them conceptual norms. (3,iii)
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(19) The intensional characteristics of a concept provide the aspects of conceptual
personality that distinguish one concept from another, even if the two notions hold of
exactly the same real world items. Thus being water and being H,O represent concepts
true of exactly the same bundles of stuff, but the latter incorporates suppositions
into its internal character that are absent in the former, e.g., that anything that is
H,O bears an integral relationship to its potential hydrogen and oxygen components.
A speaker hasn’t grasped the concept of being H,O properly unless she recognizes
this connection, whereas this demand obviously cannot be required of everyday being
water. (3,viii)

(20) The coherence of the belief/desire psychology mentioned under (9) depends
critically upon these intensional characteristics, for clearly the aspiration to own a pet
unicorn is quite different from the hope of owning a pet troll, although there are no
objects anywhere in our universe past, present and future that allow us to distinguish
these ambitions. But clearly psychology needs concepts that can be on the lookout for
such non-existent objects in different ways, a fact stressed by the psychologist/philo-
sopher Franz Brentano. These considerations explain why the term “intensional char-
acteristic” is often adopted as a synonym for “cognitive significance.”

(21) Such characteristics fall into assignable grades: simple or complex (being red versus
being red or green); evaluative or norm neutral (being a good knife versus being a sharp knife);
third person objective versus subjective (having a mass of 1000 kg versus regarded as heavy by
Susie); intrinsic versus relational (having a mass of 1000 kg versus being hard to move), etc. It
is usually presumed that a major task of a theory of concepts is to bring some order into
this melange of grades, but there is little shared agreement as to how this project should
be fulfilled in detail. For this reason, no specific claims about conceptual contents appear
in this outline of classicism, although the doctrine can only be regarded as a skeletal
framework until such discriminations—and their rationale—are supplied.

In my estimation, these disagreements stem from the fact that specific contents
cannot be inserted into the classical framework stably, a behavior I call classical over-
loading. (3,vi)

(22) It is common to distinguish between concepts that present their contents directly
and those that merely delineate a structural relationship (known only by description,
according to Russell). Examples are usually controversial but the apparent contrast
between the direct having a mass of 1000 kg and the structural representing a constant that
governs a particle’s response to imposed forces illustrates the intended distinction. (3,vii)
In a directly apprehended concept, the contents that capture the attribute’s modus
operandi lie clearly in view, whereas, in structural cases, our relationship to these same
ingredients prove more distanced. It is frequently claimed (e.g., by Russell during certain
phases of his career) that we never gain better than structural knowledge of many
scientific traits. (3,vii)

(23) The identity conditions for concepts stem from their intensional characteristics:
they must be the same for two concepts to be equals. (5,vii)

(24) We possess a capacity to bring concepts before our mind, to evaluate and weigh
their applicability critically. In this capability, we may prove superior to animals, who
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can perhaps classify the objects before them ably, but are unable to ponder whether
their concepts suggest some measure of internal improvement. (8,iv)

(25) Careful attention to conceptual content is the path to achieving clearer thinking.
We possess an ability to recognize, upon diligent reflection, whether the boundaries of a
concept have been clearly delineated or not. Conceptual reflection, for example, should
tell us that our usual notion of being bald lacks clear contours. We can either decide to
plug these gaps by adding supplementary conditions or, if it seems preferable to allow
the underpinnings of a word to remain partially unfixed, to reason with the term fol-
lowing rules that reflect those lapses. But any deficient concept can always be improved
into one that is fully determinate. (8,iv)

(26) The applicability of basic inferential principles should stem from the internal char-
acteristics of the concepts involved—we should expect to reason about number concepts
differently than notions of color. The soundness of an inferential rule should be checked by
insuring that in no possible relevant circumstance will the rule’s application lead from a
true description of a state of affairs into a false claim. In other words, the soundness of the
basic rules pertinent to a predicate should be derivable from its conceptual content. Of
course, once the basic parameters of how to reason with a term have been established, we
can later learn many further supplements, e.g., that being a fire engine commonly signal-
izes an instance of being red. The validity of this last variety of inferential connection is
purely empirical and is not founded in the internal characters of the two concepts
involved, whereas the allied tie between being a ruby and being red probably is. (10,v)

(27) Errors in thought often occur when syntax is blindly manipulated by formal rules
without proper regard to their support in underlying concepts. Such mistakes have often
occurred in the history of mathematics, the sciences and philosophy, but they can
always be avoided by insuring that the true contents of our claims are kept in view.
Likewise, in language use, the meanings of various words often drift or multiply into
secret polysemy without our noticing the alterations, but such meanderings could have
been prevented by a more vigilant program of conceptual hygiene. (8,iv)

(28) Concepts are intimately associated with our notions of what is possible, a fact that
allows us to speak meaningfully about possible but unactualized situations or “worlds.”
But, as noted above, the traits internal to wrong theories stand on equal feet, qua
concepts, with those that happen to be displayed in our universe and so all concepts
enjoy their own range of fictional worlds in which their capacities appear realized. We
can unpack the intensional content of being phlogiston by pondering circumstances that
would ensue if stuff of the required character, in fact, existed (3,iv)

(29) The purpose of philosophical analysis is precisely to capture the primary inten-
tional ingredients that allow us to have such rich intuitions about conceptual possibility.
Philosophers thus serve as custodians of the conceptual realm. (3,iv)

(30) The belief that a clearly delineated concept @ applies to an object will always
possess a truth-value (the object must either exemplify @ or not), even if we know of no
route whereby we can verify this fact.

(31) Likewise, a fully determinate concept carry will carve out a fixed extension—that
is, the set of objects in the universe to which it applies. If ® is a concept, then its
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extension is designated by “{x| x has ®}.” Comparable sets will be carved out within the
“possible worlds” of thesis (26) as well. (5,viii)

(32) A proper account of the epistemology of legitimate belief formation depends upon
linkages between the internal contents of our concepts and our practical classificatory
capacities. Different philosophers offer widely varying accounts of this transition.

The next range of theses concern the distinction between concepts proper (conceived primarily as
entities that, per thesis (2), we can concretely grasp) and attributes or properties, considered,
per thesis (1), as the traits that become objectively manifested within a possible universe. Russell
himself would have not drawn any important distinction of this type, but the presumption that
single attributes may hide behind varied conceptual presentations represents a venerable
philosophical theme. Here it is supposed that a common attribute of being H,O stands behind the
differing conceptual presentations being water (as grasped by ordinary folk) and being H,O (as
grasped by the chemist). (3,ix)

To maintain such concept/attribute distinction does not necessarily represent a major
departure from the classical picture, although theses (1) to (4) will require modest reformulations
to accommodate for the supplementation. Classical thinkers more frequently disagree on the
following doctrines than with respect to (1)—(32).

(33) Attributes or properties directly represent the traits that the objects of the natural
world exemplify and which cause them to behave as they do. This is merely a
restatement of thesis (1), altered to suit attributes.

(34) Attributes embody the characteristics (“physical directivities”) that induce
behavior irrespective of how we happen to think about them. The property of being
H,O0, for example, could care less about the fact that chemistry is hard to learn and that
many human beings deal with the traits involved in being H,O through the rough and
ready features of the common man’s concept being water. (5,vi)

(35) Opinions divide as to whether everyday being water exists “merely as a concept”
or that the trait represents an attribute of a lower grade than being H,O. After all, having
a motion that heads at a 45° angle to line L looks, at first glance, as if it should qualify as a
rather unimportant but genuine relational attribute of a cannon ball. If we follow this
line of thought, then our supposed distinction between concept and attribute tends to
collapse back into unification, for a “coordinate dependent concept” now looks as if it
simply represents an unimportant grade of relational attribute. Many authors who mark
differences between “concepts” and “attributes” are often hazy about critical matters
such as this.

(36a) How, then, do we come to know about the world’s attributes? The most
common (and venerable) opinion maintains that we gain this knowledge through
entertaining concepts that present their contents to us in a canonically informative
fashion. Thus when we consider the concept being H,O, the physical directivities that
“make it tick” appear wholly in view, for it is from the sundry characteristics of oxygen
and hydrogen that we can figure out why water as a stuff behaves as it does. The plain
man’s being water, on the other hand, seems explanatorily opaque: it suggests no handles
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upon which to hang associated characteristics such as freezing at 0° Centigrade. Whether
a concept presents its contents canonically or not can be determined on the basis of its
internal content alone and, on this view, neither being water nor being the favorite
beverage of Carrie the teetotaler provide such canonical representation. (3,ix)

This notion of “canonical presentation” is not the same as the “full and complete
presentation” of thesis (17). Being red scarcely presents any underlying mechanism
directly and the notion may not actually correspond to any acceptable attribute at all,
but it nonetheless constitutes a paragon example of a concept we understand “fully and
completely.”

(36b) A less commonly adopted alternative to (36a) maintains that attributes rep-
resent the abstractive commonalities betwixt similarly focused concepts, i.e., that the fluid
attribute we seek represents the commonality that underlies being H,O, being water (in
the plain man’s sense), being the favorite beverage of Carrie the teetotaler, etc. This story
has the advantage of not privileging a specific concept as canonical in virtue of its
presentational contents. (5,vii)

It is often difficult to determine whether a given advocate of attributes regards
them in manner (36a), (36b) or from some other point of view, despite their palpable
differences.

(37) Normally, only attributes are suitable for framing induction hypotheses in
science. No hypothesis should be based upon Nelson Goodman’s trait of being grue
(= being green if observed before the year 3000 or blue otherwise), for this will lead us
to suppose that the claim “all emeralds are grue” is scientifically supported (with the
unhappy suggestion that blue specimens exist and will be discovered in 3000). In
Goodman’s terminology, being grue does not appear to be projectible and this lapse
disqualifies it from enjoying “attribute” status. But the notion seems conceptually
coherent and should be retained within the more tolerant ranks of concepts. David
Lewis expresses this doctrine by remarking that, in comparison to concepts, the dis-
tribution of true attributes in the world is “sparse.”#* (5,viii)

(38) Being grue fails to be an attribute contender because it represents a hodge-podge
of ill-sorted characteristics: it doesn’t capture a single mode of activity. Such con-
siderations lead to the notion that clear capacity to effect behavior is the hallmark of a true
attribute. In particular, two attributes can be regarded as identical if they accord their
objects with the same range of causal powers. Such an “identity condition” is not
universally accepted, however, because it appears to incorrectly identify the property of
being a (linearized) pendulum with length L with being a (linearized) pendulum of period
v @r/L). (5,vii)

(39) Often attributes cluster together in natural associations that merit a revival of the
Aristotlean term natural kind. Good examples are provided in chemical substance traits
like being H,O or species notions such as being a member of Canis familiaris. Authors
attracted to the natural kind notion often leave their relationships to other attributes
murky. (7,vi)

4 David Lewis, “New Work.”
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(40) Attributes grade into further categories according to the level at which they act.
A quantity like force belongs within the range of traits natural to physics, which does not
reach to higher level classifications such as being a member of Canis familiaris or being
in pain, which are natural to biology and psychology, respectively. These subdivisions of
attribute type are reflected within the vocabularies that various branches of the sciences
and humanities choose as central: physical notions within physics; biological notions within
biology; aesthetic categories within literature, etc. This doctrine is sometimes expressed
in the form: different grades of attribute are reflected in the “kind terms” selected by
various branches of inquiry. (5,viii)

(41) Only rarely will the attributes of one discipline prove definable in terms of some
other branch: a famous argument about multiple realizability claims demonstrates that
the “kinds” of psychology can’t be defined in physical terms. Many authors contend that
attributes form into looser hierarchies related through supervenience, which represents a
modal condition concerning possible world manifestation that is weaker in its
requirements than strict definability.

(42) Attributes are important to philosophy because the proper analysis of key
metaphysical notions such as “law of nature,” “cause,” “possible world,” etc. requires
their invocation rather than the more inclusive concepts. The latter still prove primary
in capturing the contents of a speaker’s beliefs per thesis (7) and many of the allied tasks
listed up to (30). Roughly speaking, attributes are pertinent to questions that should be
addressed on a more objective basis. (5,viii)

(43) As with concepts, an attribute does not fail to qualify as a bone fide specimen
simply because it fails to suit the real world appropriately. Containing phlogiston
represents as fine a specimen of attribute as being a quark. Sometimes different quantities
can be neatly discriminated only by considering how they behave in universes contrary
to our own. It is hard to segregate being an electric effect cleanly from being a magnetic
effect in our world, but it is easy to imagine possibilities where the two traits completely
decouple.

(44) Certain concepts like being red that, at first, seem as if they present worldly traits
may actually represent attributes of our mental condition first and foremost, with their
physical ramifications acquired only through their dispositional behavior. That is, when
we pronounce a fire engine to be red, we merely indicate that the truck possesses
unknown attributes of a sort that frequently occasion our visual fields to display the
attribute of redness. From this point of view, the differences we have drawn between
concepts and (worldly) attributes are partially a distinction between attributes manifested
in the physical world and attributes manifested in our mental realm. This mental location
doctrine has proved very popular in traditional philosophy (Russell accepts it, for
example) but is out of favor in analytic circles today. But a temptation to revert to views
of this sort is very strong under classicism, so this claim has been added as an inessential
inclusion to our list. (2,iv)
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THEORY FACADES

[M]athematics has grown like a tree, which does not start at its tiniest rootlets and
grow merely upward, but rather sends its roots deeper and deeper at the same time
and rate as its branches and leaves are spreading upward. Just so—if we may drop the
figure of speech—mathematics began its development from a certain standpoint
corresponding to normal human understanding and has progressed, from that point,
according to the demands of science itself and of the then prevailing interests, now
in the one direction toward new knowledge, now in the other through the study of
fundamental principles.

Felix Klein!

(1)

Strange latitudes. In this chapter we shall first excavate the forgotten parentage that
has engendered our modern conceptions of “theoretical content” and “implicit defin-
ability,” which, despite many years without substantive motivational rejuvenation,
wheeze onward in considerable decrepitude. If we revisit the originating concerns with
the advantage of corrective hindsight, many of the theses central to this book can be
briskly motivated. However, as I warned in the Preface, this particular investigative
pathway may not prove to everyone’s taste, for it is somewhat concentrated in sci-
entific particulars. I will attempt to outline it all in mild and accessible terms, but
the total pileup of detail may try the reader’s patience. There’s a delightful passage in a
P. G. Wodehouse story where the disgusted uncle of one of Bertie Wooster’s artistic
chums threatens to sever his stipend and send the nephew off to work in the family
commerce. Bertie comments upon this horrific prospect:

Corky’s uncle, you see, ... was always urging him to chuck Art and go into the jute
business and start at the bottom and work his way up. And what Corky said was that,

! Felix Klein, Elementary Mathematics from a Higher Viewpoint: Arithmetic, E. R. Hedrick and C. A. Noble, trans.
(New York: Dover, 1939), 15.
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while he didn’t know what they did at the bottom of a jute business, instinct told him that
it was something too beastly for words.

To which Bertie allows:

I'm a bit foggy as to what jute is, but it’s apparently something the populace is pretty keen
on, for Mr. Worple had made quite an indecently large stack out of it.?

Some of what we discuss in this chapter may strike the reader as the philosophical
equivalent of working ones way up in a jute factory, although I believe these concerns
provide the quickest (and, ultimately, most convincing) route to the endpoints I seek.
I will keep our chapter’s journey as agreeable as possible, but some readers may prefer a
detour at this point, scooting onto Chapter 5 or its sequel. Every central concern I
canvass here will be revisited from other vantage points later, albeit not approached in
such starkly etched linguistic engineering terms (which represents the approach I per-
sonally prefer, when its details can be worked out).

At the end of the previous chapter, we were left with a puzzle. Why did so many
scientists of the late Victorian era cheerfully proclaim that their descriptive purposes are
limited and crabbed; that they merely hope to entrap Nature’s behavior within some
structural web, uninterested in deeper explanation or the robust peculiarities of color or
musical experience? Why, for example, should Karl Pearson announce that physics
merely dabbles in “conceptual shorthand™?

We interpret, describe, and resumé the sequences of this real world of sense-impressions by
describing the relative positions, velocities, accelerations, rotations, spins, and strains of an
ideal geometrical world which stands for us as a conceptual representation of the perceptual
world. . . . [But] it seems to me that we are ignorant [of the nature of matter and force]
and shall be ignorant just as long as we project our conceptual chart, which symbolizes but
is not the wotld of phenomena, into that world; just as long as we try to find realities
corresponding to geometrical ideals and other purely conceptual limits. So long as we do
this we mistake the object of science, which is not to explain but to describe by conceptual
shorthand our perceptual experience.?

All this appears in The Grammar of Science, published in 1892, during what is usually
regarded as physics’ most complacent era, before any of the oddities of quantum physics
and relativity had emerged. What motives drove such extraordinary avowals?

In Pearson’s case, some of the answer merely reflects personal temperament: he is
apparently captivated by the exotic idealism then prominent in British intellectual circles
and he is patently fond of giving his readers a stir. Nonetheless, it is easy to find
expressions of essentially the same point of view within more sober sources from the
same era, e.g., in Horace Lamb’s straightforward primer on Dynamics.# Indeed,
although Pearson is mainly remembered today for his work in statistics, he began his

2 P. G. Wodehouse, “The Artistic Career of Corky” in The World of Jeeves (New York: Harper and Row, 1967), 78.
3 Karl Pearson, The Grammar of Science (Bristol: Thoemmes, 1991), 285, 329.
4 Horace Lamb, Dynamics (Cambridge: Cambridge University Press, 1923), 345-9.
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career working in elasticity (= the treatment of a bar of steel as a continuously flexible
substance). In fact, his pronouncement on “conceptual charts” is preceded by this
passage:

It might seem easier at first sight to explain why two adjacent ether elements “move each
other” than why two distant particles of matter do. The common-sense philosopher is ready
at once with an explanation: they pull or push each other. But what do we mean by these
words? A tendency when the body is strained to resume its original form . . . But why does
this motion follow on a particular position? . . . It will not do to attribute it to the elasticity
of the medium; this is merely giving the fact a name. We do indeed try to describe the
phenomenon of elasticity conceptually, but this is solely by constructing elastic bodies out of
non-adjacent particles, the changes of motions of which we associate with certain relative
motions. In other words, to appeal to the conception of elasticity is only to “explain” one
“action at a distance” by a second “action at a distance” . . . And here no answer can be
given. We cannot proceed for ever “explaining” mechanism by mechanism. Those who
insist upon phenomenalizing mechanism must ultimately say: “Here we are ignorant”, or
what is the same thing, must take refuge in matter and force.>

In fact, this passage relates to physical practice in a quite definite way: it provides a
justification for certain puzzling derivational steps that commonly appear in the routines
of setting up the standard (Navier) equations for elasticity, deductions that “ask the
reader,” Stuart Antman comments, “to emulate the Red Queen by believing six
impossible things before breakfast.”s As such, these strange inferential procedures are
symptomatic of the puzzling directivities that enfold apparently unprepossessing
mechanical terms such as “force” and “rigid body.” With the hindsight of a subsequent
hundred years, we now recognize that Pearson-like appeals to “conceptual shorthand”
simply constitute a mistake in this context—he has utilized philosophy to patch over
reasoning gaps that should be properly filled with more sophisticated mathematics.

The basic problem is that a flexible continuous body must remain flexible at all size scales and,
accordingly, it becomes hard to articulate their operative principles without assuming that, at
some minute level, their parts act somehow “frozen” enough to be treated as if they are rigid
bodies or point particles instead.” Pearson is thus arguing that physicists have a conceptual right
to impose the “regulative structure” of separated point particles upon our flexible stuff. But,
clearly, this alleged “right” can only make sense from some idealist or neo-Kantian perspective.

I might mention that, from a physical point of view, this approach gives wrong results, for it
supplies a theory of isotropic elasticity with only one material content, rather than the two
obtained if the “top down” approach pioneered by Cauchy, Green and Stokes is adopted. In
modern books for experts (which invariably follow the latter path), Pearson’s problem is

° Pearson, Grammar, 329.

¢ Stuart S. Antman, Nonlinear Problems of Elasticity (New York: Springer-Verlag, 1995), 11-12.

7 James Casey, “The Principle of Rigidification,” Archive for the History of the Exact Sciences, 32 (1993). The principle
is much employed in Lord Kelvin (William Thompson) and Peter Tait, Treatise on Natural Philosophy (Cambridge:
Cambridge University Press, 1903).
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addressed by formulating the governing laws on two levels of size: at the “body” level for basic
balance laws and at the “point” level for constitutive behaviors.® But these arrangements are
fairly complicated mathematically and Pearson’s idealist ploy evades them by plowing past them
with “philosophy.” We witness further confusions of this sort within Ludwig Boltzmann’s
thinking in 10, viii.

Pearson’s impulse towards extravagant philosophizing represents another nice
example, different in spirit from those supplied in Chapter 2, of how extraordinary
conclusions can sprout from everyday practicalities that seem puzzling in some way:
Pearson is certain that scientific topics A and B bear some connection to one another,
but the path that connects them seems peculiar and in want of a philosophical rationale.

Pearson’s specific difficulties happen to be somewhat arcane in nature, so it will be
more convenient if I cite several simpler illustrations of the inferential oddities that
confronted physicists and mathematicians at every turn during the Victorian era.
Among these, the rise of complex variables (that is, the consideration of “imaginary”
numbers such as 2 — 3,/ — 1) played a notable role in guiding scientific argumentation
into strange, but plainly profitable, regions, leaving our Victorians frequently puzzled as
to exactly what they had wrought. In a celebrated presidential address to the British
Association in 1883, the mathematician (and erstwhile barrister) Arthur Cayley explicitly
called for some “philosophical account™ of current activities in science:

[The notion which is really the fundamental one (and I cannot too strongly emphasize the
assertion) underlying and pervading the whole of modern analysis and geometry [is] that
of imaginary magnitude in analysis and of imaginary . . . points and figures in geometry.
This [topic] has not been, so far as I am aware, a subject of philosophical discussion or
inquiry . . . [Elven [if our final] conclusion were that the notion belongs to mere technical
mathematics, or has reference to nonentities in regard to which no science is possible, still it
seems to me that as a subject of philosophical discussion the notion ought not to be this
ignored; it should at least be shown that there is a right to ignore it.°

Let me supply two examples of the surprising discoveries that Cayley had in mind,
drawn from geometry and engineering, respectively.

First observe that algebraic formulae supply natural syntactic directivities with respect
to complex numbers, even if, at first, there seems no reason why anyone should wish to
follow them. Consider the phrase “2/(x* + 2x + 2),” which is constructed from simple
arithmetical operations. If we now plug in the value “1+ ,/—1” for x, we can readily
compute “(1—y/—1)/4” simply by following the obvious rules for complex addition and
multiplication (i.e., (@ +by/—1)+ (c+dy/—1) = (a+¢c)+ (b+d)y/—1, etc.)

Consider two circles of radius 3 centered on the x axis at respectively ( — 2, 0) and
(42, 0). To find their intersection coordinates, we simply solve their two representative

8 C. Truesdell, A First Course in Rational Continuum Mechanics (New York: Academic Press, 1977).
° Arthur Cayley, “Presidential Address to the British Association, September 1883” in Collected Mathematical Papers
(Cambridge: Cambridge University Press, n.d.), 434.
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equations ((x+2)*+y*=9 and (x —2)* +y°=9) by high school algebra and obtain
(0, ++/5) and (0, — y/5). But what happens if we shrink our circles so that they no
longer meet (e.g., they obey the equations (x+2)°+y°=1 and (x—2)>+y’ =1)
The same reasoning pattern will supply us with “intersections” (0, ++/—3) and
(0,—+/—3). But surely it’s the height of stupidity to consider points located at imaginary
locations?

Well, actually, no; great advances in geometric understanding were achieved
precisely through following this “stupid route,” which was often viewed, in a famous
phrase of Hermann Hankel’s, as a “present which pure geometry received from
analysis.”?0 In other words, the syntactic directivities native to high school equation
solving lead us into an unexpected “projective” extension of the Euclidean geometrical
realm that turns out to be a rather pleasant place, actually. We shall revisit this odd
episode from a different perspective in 8,iii.

Turning to engineering, a second surprising inferential extension involving complex
numbers arises when we consider a circuit for controlling a telescope’s orientation. By
setting the left hand dial, we wish to turn the telescope to a desired position. We arrange
for a current ¢, to travel from the dial setting to a motor in the telescope’s base. A sensor
there will return a feedback signal ¢, indicating whether the tube points in the desired
direction or not. Our basic plan is to utilize the error signal e ( = the difference in current
strength between c¢; and c,) as our means for ordering the motor when to turn and in

1% John Theodore Merz, A History of European Thought in the Nineteenth Century, iv (New York: Dover, 1965), 660.
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what direction it should head. To do this properly we need to send the e current through
an amplifier (marked as k) and then let a properly compensated result govern our
motor. But the degree of amplification required will not be immediately obvious
because our telescope and motor combination cannot respond instantaneously to
current changes, but will instead forge ahead to a certain degree. Treated together, the
amplifier plus the sluggish motor response gives rise to a total impedance (or transfer
function) described by the formula k/ (x> + 2x + k), where k marks the strength of
the amplifier.

It is at this point that complex numbers enter our story. We have noted that
“k/(x* 4+ 2x +k)” can be easily calculated for imaginary values of x, even if there is no
evident reason why we should wish to do this. Graphing the new reach of our algebraic
expression onto the entire complex plane, the extended results turns out to reveal, in a
very piquant manner, important features about our telescope system. In particular,
the complex locations of the two zeros of “k/(x” + 2x +k)” allow us to see in a single
glance how long the motor will require to respond to a change in dial setting, how
long it needs to stabilize upon the right location and how large will be the excessive
swings it displays in the process of getting there (in the early steam engines, such
runaway overshoots often grew dangerously large as the device’s governors hunted
unsuccessfully for the right stabilization). We can then design an admirable telescopic
control circuit by moving these zeros around on the complex plane by choosing
different values of the amplification factor k. In the case at hand, if k is set to 2, the
zeros locate themselves at — 144/ — 1, which provides a nicely cushioned telescopic
control system.!!

Plainly, extending our circuit’s impedance k/(x” 4 2x + k) into the imaginary realm
unveils many hidden secrets about our invention, but, at first blush, it is not obvious
why such inferential shenanigans should lead to such admirable results. Indeed, one of
the best philosophers I know (Anil Gupta) came into our field precisely through having
been puzzled by such complex number magic within his undergraduate engineering
courses. His impatient instructors had brushed him aside, “Oh, you’d better go see the
philosophers about that.”

' Chi-tsong Chen, Analog and Digital Control System Design (Fort Worth: Saunders College Publishing, 1993), 224.
Philip Cha, James Rosenberg and Clive Dym, Fundamentals of Modeling and Analyzing Engineering Systems
(Cambridge: Cambridge University Press, 2000).
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Our Victorian scientists did not confront this puzzling inferential technique in quite the format
presented here, but rather in the guise of the Heaviside operational calculus. I have described the
case in the present manner because it is easy to articulate briefly. It will be reencountered in its
proper historical habiliment in 8,viii-ix.

Cayley’s complaint that his worries had passed neglected was not entirely true and
the philosophical responses took a variety of interesting forms. First of all, there were
those who, in the mode of Karl Pearson, believed that such outré inferential excursions
were licenced by the human mind’s need to bring the world before it under the dis-
cipline of idealized structures, even if these happen to carry us into complex realms. The
sundry members of the Marburg school argued in much this way, considering them-
selves neo-Kantians although they happily embraced regulative ideals far more general
in their scope than any that Kant had permitted (the latter belonged to a scientific
generation prior to the nineteenth century blossoming of complex number guided
exploration). Ernst Cassirer, in fact, framed an elaborate theory of concepts based
directly upon the projective geometry paradigm:

Here it is immediately evident that to belong to a concept does not depend upon any generic
similarities of the particulars, but merely presupposes a certain principle of transformation,
which is maintained as identical . . . It is this ideal force of logical connection, that secures
them the full right to “being” in a logico-geometric sense. The imaginary subsists, insofar as
it fulfills a logically indisputable function in the system of geometrical propositions.12

As the phrase “the subsistence of the imaginary” suggests, this approach presumes a
rejection of straightforward realism with respect to either the physical world or
mathematics, following the usual neo-Kantian inclination to treat scientific objectivity as
the sharing of investigative standards between different public parties, rather than direct
correspondence with empirical reality. Allied themes remain popular in philosophical
circles today, although I will have no truck with them myself.

Cayley himself seems to entertain some allied regulative ideal conception himself,
although he leaves his remarks too undeveloped to be certain:

I would myself say that the purely imaginary objects are the only reality, the dvTws Svrws,
in regard to which the corresponding physical objects are as the shadows in the cave; and it
is only by means of them that we are able to deny the existence of a corresponding physical
object; if there is no conception of straightness, then it is meaningless to deny the existence
of a petfectly straight line.'?

A second line of approach, more patently consistent with a classical approach to
concepts, argues that our peculiar claims about imaginary points et al. represent
straightforward propositions about our circuit or regular Euclidean space gussied up in

12 Ernst Cassirer, Substance and Function, W. C and M. C. Swabey, trans. (New York: Dover, 1953), 82-3.
13 Cayley, “Address,” 433.
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unusual form. There are geometrical claims of a familiar cast hiding behind these
strange exteriors and, if we only “crack their code,” we will find that assertions such as
“The circles meet at the point (0, ++/ — 3)” supply sensible information about these
figures, albeit expressed in an unusual way. Likewise, any talk about the imaginary
behavior of our impedance property can also be reexpressed in perfectly ordinary terms
with respect to decay of its transients, etc. With respect to geometry, the key historical
figure behind this “unveil the true thoughts hidden beneath the formalism” policy was
Karl van Staudt, who supplied elaborate and unexpected paraphrases for our claims
about (0,4 4/ —3) in the 1840s and 1850s.14 With some doctrinal variation, both
Bertrand Russell and Gottlob Frege belong to this general “true thought” tradition, as
we shall discuss in fuller detail in 8,v.

At present, however, we will focus upon a third vein of doctrine that is essentially
anti-classical in its conceptual orientation (although we will find that it experiences
difficulty pressing through its opposition consistently). Such thinking eventually evolves
in the general directions of the developed formalism, instrumentalism and pragmatism
to be discussed later, but at the moment we want to probe the headwaters where the
notion of “theoretical content” is hatched. Axiomatics, webs of belief, implicit defin-
ability and the rest of the apparatus belonging to the “theory T syndrome” grow up
downstream from these spawning grounds, but let us observe such patterns of thinking
in their juvenile state, so that we can appreciate how such doctrines grow from genuine
dilemmas that confronted descriptive practice in Victorian times.

In 3,vi, we surveyed Boylean inclinations to regard mechanical notions such as gear
wheel as more satisfying, from an explanatory point of view, than gravitational force and,
presumably, either temperature or chemical affinity. By the 1880s, most practitioners
would have shifted Newtonian force into the “satisfactorily understood” column but
many still searched intently for narrowly mechanical underpinnings for temperature and
chemical affinity. Indeed, today we trust that such relationships hold, albeit founded in
quantum principle rather then classical mechanical doctrine. In the 1880s, great progress
had been affected within both thermodynamics (that is, the theory of heat treated on a
macroscopic scale) and chemistry, in patterns that entwined these two subjects with
orthodox mechanics through the articulation of chemical potential and allied devel-
opments of that ilk. Many reasonable physicists—Ernst Mach and Pierre Duhem will be
cited here—believed that the proper road to further progress lay in pressing such dis-
coveries further. In contrast, they worried that reductive searches of a mechanist variety
could retard this advance, for such efforts typically engage in crude model building with
virtually no physical support and thus discourage rigorous attention to the actual ways
in which materials behave. For example, it requires enormous cleverness to frame a
molecular structure able to transport simple transverse linear waves, but devoted
experiments can be found in utterly commonplace materials which disclose the most

' Ernest Nagel, “The Formation of Modern Conceptions of Formal Logic in the Development of Geometry” in
Teleology Revisited (New York: Columbia University Press, 1979). Charlotte Angas Scott, “On Von Staudt’s Geometrie
der Lage,” Math. Gazette 5 (1900). J. L. Coolidge, A History of the Conic Sections and Quadric Surfaces (New York:
Dover, 1968).
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astonishing varieties of non-linear and temperature dependent behaviors (as James Bell’s
excellent history shows, the experimental probing of the properties of materials truly
blossomed in the nineteenth century.s) Duhem, in particular, realized that more precise
forms of physical principle would be required if these richer realms of behavior were to
be brought within the reach of applied mathematics. He was, accordingly, frustrated
with the inclinations of colleagues (e.g., Ludwig Boltzmann) who tinkered with toy
molecular models at the expense of laboratory realities.

Why did the molecular modelers proceed as they did? In Mach and Duhem’s esti-
mation, such tropisms represent the ill-considered heritage of old conceptual prejudices
like Boyle’s. To be sure, by this time no one would have listened to Boyle or Descartes
in their complaints about the “intelligibility” of gravitational force, but a hazy descendent
of those old demands must animate the sentiment that molecular explanations of
temperature and chemical binding are somehow more “satisfying” than the phenom-
enalist level accounts developed under the sheltering umbrella of thermomechanics, as the
richer blending of elements favored by Mach and Duhem is sometimes called. Here is
how Mach saw the situation:

The view that makes mechanics the basis of the remaining branches of physics, and explains
all physical phenomena by mechanical ideas, is in our judgment a prejudice. Knowledge
which is historically first is not necessarily the foundation of all that is subsequently
gained . .. We have no means of knowing, as yet, which of the physical phenomena go
deepest, whether the mechanical phenomena are perhaps not the most supetficial of all, or
whether all do not go equally deep . . . The mechanical theory of nature is, undoubtedly, in a
historical view, both intelligible and pardonable; and it may also, for a time, have been of
much value. But, upon the whole, it is an artificial conception. Faithful adherence to the
methods that have led the greatest investigators of nature . . . to their greatest results restricts
physics to the expression of actual facts, and forbids the construction of hypotheses behind
the facts, where nothing tangible and verifiable is found. If this is done, only the simple
connection of the motion of masses, of changes in temperature, of changes in the value of
the potential function, of chemical changes, and so forth is to be ascertained.'s

Such reflections led many thinkers of the period to become leery of classical pictures of
conceptual context, at least within the dominions of science, because such propensities
encourage ill-considered searches for warm and fuzzy I-know-not-whats, rather than
focusing scientific investigations squarely on the brute facts Nature offers.

In a general way, these reasons for rethinking the basic nature of conceptual grasp
are allied to those associated with the unexpected extensions of application that we
witnessed in the complex number cases, because both phenomena suggest that
“grasping a concept” does not represent the staid and transparent intellectual enterprise
that methodologists of an earlier era had assumed. Somehow the pressures of dealing
with the world around us force us to traffic in concepts that either enlarge in strange,

> James F. Bell, The Experimental Foundations of Solid Mechanics (Berlin: Springer-Verlag, 1984).
16 Ernst Mach, The Science of Mechanics, Thomas J. McCormack, trans. (LaSalle, Iu.: Open Court, 1960), 596-7.
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“organic” ways or in manners that we seem to “understand” only in an abstract and
threadbare manner. “Plainly,” our Victorians came to believe, “we require a philosophy
of conceptual obtainment that can tolerate a freer arena for scientific creativity, no
longer restrained by the shackles of Euclidean, mechanical and allied forms of inherited
prejudice.” To be sure, newly refurbished versions of classical doctrine such as Bertrand
Russell offers can prove satisfactory in these regards as well, because he managed,
through his theory of descriptions and other stratagems, to convert the traditional
Realm of Universals into a more tolerant kingdom than it had previously seemed.
However, let us continue to pursue formalist lines of thought for the time being.

Let us not neglect entirely the lines of thought represented by Ernst Cassirer, because in his stress
upon the growth characteristics manifested by predicates, he anticipates many of our Chapter 8
themes, although I regard these directivities as arising from external strategic pressures, rather
than the handiwork of neo-Kantian regulative propensities.

As is evident from the passage quoted, Mach and Duhem maintain that science
should proceed at a largely phenomenological level, an implausible position for which
they are best remembered today. Beneath this upper crust of somewhat crude philo-
sophizing there lies a well-founded distrust of the specific contents credited to familiar
mechanistic notions: unexpected failures of comprehensiveness in fact lurk there, as we
shall see in some detail later on. Indeed, their molecular-favoring opponents were often
fooled by what can now be recognized as varieties of semantic mimicry (e.g., the dis-
cussion of Boltzmann in 10,viii). Duhem is also aware of the fact that the circle of usual
classical mechanical notions does not close in on itself in a coherent way: in dealing with
the “mechanics” of any realistic material, we are quickly forced to appeal to temperature
and chemical potential as unreduced auxiliary notions (I'll explain why in section (ix)). To
me, this failure of closure represents an important premonition of the fact that classical
mechanics secretly organizes itself as what I shall later call a theory facade.

I stress these specific grounds for conceptual disquiet within mechanics because they
nicely illustrate how readily philosophical worries about concepts interlace intimately
with practical necessities: nineteenth century physicists had arrived at a puzzling
crossroads and required some methodological clue as to what developmental path to
choose. As it happens, the sundry forms of philosophical response they formulated all
prove exaggerated along some dimension or other, but each embodies vital con-
siderations that we must bear in mind whenever we wonder how our descriptive
vocabulary might be improved.

Let us now pursue our formalist’s anti-classical leanings a bit further to see where
they lead, along the path that I shall call salvation by syntax. For this purpose, we will
begin with a pithy statement of essentials provided by the physicist Heinrich Hertz,
(which should be read in conjunction with the richer views expressed by his mentor
Hermann Helmbholtz). Neither figure, to the best of my knowledge, shared the ther-
momechanical ambitions of Mach and Duhem, and were more centrally concerned to
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rid electrical thinking of unwanted modeling burdens. Hertz (who doesn’t mark his
motivations as clearly as one would like) is also properly troubled by the lack of rigor that
infected current practice in mechanics, which represents another important contributor
to the conceptual crises of the late nineteenth century.

I might add that the thermomechanical criticisms of traditional thinking are especially interesting
for our purposes, because modern engineers continue to employ classical doctrines developed
pretty much along Duhemian lines, whereas the electrical properties of materials tend to
demand quantum treatments. The former situation makes it easier to recognize how trenchant
many of Duhem’s specific complaints about practice really were.

(ii)

Inferential overexuberance. In the previous section I have accentuated the positive, by
emphasizing the productive territories into which predicates, freed of the burdens of
traditional demands on “satisfactory understanding,” can gaily lead us. At the very same
time, quite the opposite can occur: well-trusted and apparently thoroughly domes-
ticated patterns of reasoning can turn out undesirable results without warning (in some
inopportune form such as a steam ship disaster). Worse yet, these failures can prove
subtle in their rottenness: it can be quite awhile before we realize, “Gee, I should have
never accepted that bill of goods.” A major reason that the methodological crises of the
late nineteenth century proved so difficult is that trusted tools of inferential advance
were apt to turn friend or foe without warning or apparent consistency.

By Hertz’ time, the corpus of classical physics had grown to large acumulation
through gradual amalgamation, a process that inherently runs the risks trenchantly
described by David Hilbert:

The physicist, as his theories develop, often finds himself forced by the results of his experiments
to make new hypotheses, while he depends, with respect to the compatibility of the new
hypotheses with the old axioms, solely upon these experiments or upon a certain physical
intuition, a practice which in the rigorously logical building up of theory is not admissible.'”

Such developmental patterns frequently install localized sheets of doctrine that seem
uneasily in tension with one another, leading Hertz to complain in his celebrated
introduction to The Principles of Mechanics:

(1t is exceedingly difficult to expound to thoughtful hearers the very introduction to
mechanics without being occasionally embarrassed, without feeling tempted now and again

17 David Hilbert, “Mathematical Problems” in Felix Browder, ed., Mathematical Developments Arising from Hilbert
Problems (Providence, RI: American Mathematical Society, 1976), 14-15. Leo Corry, “David Hilbert and the Axioma-
tization of Physics,” Arch. Hist. Exact Sci. 51 (1997).
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our “particle” now our “particle” 1/100,00 sec later

to apologize, without wishing to get as quickly as possible over the rudiments and on to
examples which speak for themselves.'8

Basic Newtonian notions such as force commonly lie at the center of such tensions. For
example, in setting up the Navier-Stokes equations fundamental to the behavior of
viscous fluid, many textbooks build upon the backbone!® of the Newtonian “F = ma”
(“the total force on a particle is equal to the product of its mass by its acceleration™) and
then decompose that “force” into its effective factors, including the “viscous force” vAu.
But it was eventually realized (first by Maxwell, I believe) that some of this applied
“force” upon our “particle” could not represent the application of any true force at all
(e.g., attractions and repulsions exerted by neighboring regions), but instead must
express net losses or gains of momentum occasioned when more rapidly moving
molecules enter and leave the appreciable volume that our alleged “particle” actually
represents. As D. J. Tritton explains in his excellent textbook:

The same fluid particle does not consist of just the same molecules at all times. The
interchange of molecules between fluid particles is taken into account in the macroscopic
equations by assigning to the fluid diffusive properties such as viscosity and thermal
conductivity . . . The same fluid particle may be identified at different times, once the
continuum hypothesis is accepted, through the macroscopic formulation. This specifies (in
principle) a trajectory for every particle and thus provides meaning to the statement that the
fluid at one point at one time is the same as that at another point at another time. For
example, for a fluid macroscopically at rest, it is obviously sensible to say that the same
fluid particle is always in the same place—even though, because of the Brownian motion,
the same molecules will not always be at that place.20

In other words, the “particle” to which “F =ma” gets applied in fluid mechanics does
not represent an entity that maintains a fixed mass simply by conserving its identity
through time, but instead represents a more complex, ship of Theseus affair wherein a
moving spatial region maintains a personality that remains trackable over time largely

18 Heinrich Hertz, The Principles of Mechanics, D. E. Jones and J. T. Walley, trans. (New York: Dover, 1956).

1 Newton’s second law is generally read, somewhat anachronistically, as “F =ma,” but the notion that it serves as
the primary template upon which specific laws of motion are to be constructed is usually credited to Euler.

20 D.J. Tritton, Physical Fluid Dynamics (Oxford: Oxford University Press, 1976), 50.




Inferential Overexuberance 159

by keeping its average enclosed mass content constant, while meanwhile allowing its size,
shape and momentum budget to vary considerably (just as the boat remained the same
as its curators gradually replaced its component planks).

From the vantage point of swift pedagogy, a policy of ignoring the niggling incon-
venience that some of the viscous “force” on a particle is not truly force-like in origin (or
the fact that the “particles” under discussion have been tacitly allowed to behave like
ships that alter their timbers) certainly makes it much easier to set the Navier-Stokes
equations briskly before a classroom of largely unenthralled listeners. However, passing
blithely over these shifts in the physical significance of “force” and “particle” is likely to
create confusions later on, when a more advanced student is likely to have forgotten the
precise details of how her acquaintanceship with the Navier-Stokes equations began.
These are the very concerns that Hilbert has in mind. In the sequel, I shall call cir-
cumstances such as this, where a predicate like “force” alters its physical correlates after
following the beguiling guidance of some Pied Piper analogous to “F =ma,” property
dragging. Such dragging will become one of our primary concerns in Chapter 6.

In Hertz’ own case, his apparent concern (he is not as clear in this regard as one would
like) lies with a different dragging that arises when “force” becomes cross-fertilized with
“rigid body,” a topic whose details will be postponed until a more opportune moment
(6,xii).

“Force” is remarkably prone to property dragging. For example, part of the frictional “force” that
a rolling wheel encounters is due to the fact that its supporting substratum will stretch subtly
under its weight, with the net effect that the wheel’s journey is actually longer than it super-
ficially appears.?' But we typically treat the distance traveled as unaltered and correct for the
extra work done by allowing “force™ to shift significance slightly.

It is worth observing that, although Wittgenstein and the Vienna Circle greatly admired
Hertz’ preface, many of them seem to have misunderstood its physical objectives and left an
unfortunate legacy of misunderstanding in their wake. Hertz is properly critical of orthodox
appeals to force within classical mechanics because they are often inconsistently applied, but he
nowhere criticizes the notion as metaphysically suspect, as lying too far from observation or any
of the other epistemological ills that the positivists were inclined to lay at the door of force.
Misreadings of Hertz according to these ersatz purposes are very common.?

Hertz" well-founded worry that Newtonian notions are often applied in an overly
exuberant fashion represents a nice dual to Pearson’s ambitions with respect to elasti-
city, for the latter hopes, through his appeals to “conceptual charts” and the like, to
move “force” into territories that it otherwise can’t reach. Specifically, Pearson needs to
find some bridge between “F = ma” and the notion of internal stress (~ a complicated
form of directionized pressure) critical to understanding a flexible, continuous sub-
stance. For the reasons sketched in the fine print of the previous section, Pearson

21 E. P. Bowden and D. Tabor, Friction and Lubrication (London: Methuen and Co., 1967).
** Max Jammer, Concepts of Force (New York: Harpers, 1962), 241-2.
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believes that, in the course of this “derivation,” he can permissibly replace the con-
tinuous stuff under investigation with an atomized surrogate consisting of a swarm of
“molecules” that interact solely through action-at-a-distance forces. He applies
“F=ma" to his swarm and then claims to get his original continuous substance back
again by squeezing the molecular swarm together under some ill-defined “limit.”
Somehow this mysterious procedure magically erases the bounding surfaces of our
“molecules” and replaces them all with a nice, continuously distributed gunk (this
strange maneuver can still be found in many contemporary textbooks, especially those
written by quantum physicists). Accordingly, when Pearson advises us that:

“Here we are ignorant”, or what is the same thing, must take refuge in matter and force,

this passage does not merely represent airy pontification; it is intended to serve as a
lubricant for an otherwise sticky transition within a nitty-gritty corner of mechanics. As
remarked earlier, modern experts in continuum mechanics now believe that Pearson
has employed a philosophical maxim to bridge over what should be properly regarded as a
mathematical gap in his practical reasoning. They came to this conclusion after they
learned that Pearson’s “philosophizing” didn’t help physics enter the lands of rubber or
toothpaste successfully and that foundational issues in continuum mechanics needed to
be addressed in a more sophisticated way, employing mathematical tools that were not
available in Pearson’s time.2* Once the gap is properly filled, idealist rationales are no
longer needed.

Pearson’s ambitions and Hertz’ anxieties nicely illustrate the kinds of methodological
dilemma that often confronted reasoners in the late nineteenth century. If the prob-
lematic viaduct that carries us from “F =ma” to the Navier-Stokes equations is closed,
will that restriction simultaneously spoil our capacity to reach the standard equations
for an elastic substance? Where, along the long spectrum of derivational technique
that ranges from the excessively credulous to the repressively restrictive, can the proper
inferential directivities of “force” and “particle” be found?

Sober opinions (i.e., not Pearson’s “a regulative ideal told me I can cheat”) leaned
towards the conservative end of this spectrum. It was optimistically hoped that the
valuable parts of mechanics’ accumulation could be reclaimed through hard work: if we
delineate our terms precisely and stick to them, we can rid ourselves of property
dragging and allied ills, as well as eventually replacing the creaky bridges to elasticity by
sounder constructions. But no one presumed that the task of conceptual clarification
would be easy in physics. In fact, Hilbert set this task on his famous 1899 list of problems
that mathematics should address in the century to come (it forms part of his sixth
problem).

But what does it mean to “delineate our terms precisely and stick to them”? Russellian
classicism suggests the traditional answer: ponder the conceptual contents of force until
we are certain that we have grasped an absolutely unique universal; that we have
tolerated no secret wiggle room that allows the differently oriented directivities of some

#* Stuart S. Antman, “Equations for Large Vibrations of Strings,” American Mathematical Monthly 87, 5 (1980).
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imposter concept to sneak in and drag “force” somewhere inappropriate (I call this a
“true thought” picture of the rigorization process). But this classical recommendation
means the danger of eventuating in Boylean conceptual conservatism or some allied set
of stultifying requirements. A new philosophical movement became founded in this
unease: perhaps “delineate our terms precisely and stick to them” ought to be addressed
in an overtly syntactic manner? And thus initiates the course of conceptual salvation we
now wish to trace.

(iii)

Salvation through syntax. We have posted the delicate straits through which late
nineteenth century science endeavored to sail: betwixt the Charybdis of risky conceptual
free creativity and the Scylla of safe but overly cautious moorings. Indeed, writ large,
most of the practical concerns addressed in this book assume the form: how do we chart
a reasonable course past these snares? The classical approach to concepts represents a
course that passes too close to Scylla; the formalist proposals we shall now explore veer
unacceptably towards the rocks (my own recommendations will combine aspects of
both policies, in conjunction with a good deal of visual piloting and a frequent sounding
of depths).

Put in a nutshell, the new point of view constitutes a turn of the century bargain
that was struck between science and philosophy of language, an ill-starred agreement
which continues to handicap our modern thinking. It runs like this. “Philosophy hereby
grants science the right to practice unfettered conceptual innovation as long as it con-
cedes that it is up to something funny when it describes the world in its peculiar ways: it
accepts the stipulation that scientific terms do not obtain their meanings in the same
classical manner as ordinary terms such as ‘red” and ‘doorknob.” Rather than utilizing
the mechanisms of classical gluing, scientific terms promise to gain their significance
entirely through indirect syntactic ties.” If a system for employing symbols is specified in
a precisely defined syntactic manner that accommodates our narrow scientific interests,
then that set of terms can be regarded wholly in adequate conceptual order insofar as
scientific purpose is concerned. The hope is that, with sufficient syntactic precision, the
dangers of unanticipated pitfalls in our reasoning can be avoided, without any need to be
constrained by the “true thought” conceptual moorings demanded by Robert Boyle and
his classical chums. But what should a “system for employing the symbols of science”
look like? There are several popular answers abroad here, most of which head down the
unfortunate trail to holism.

In a lot of the versions to be surveyed in this chapter, strong elements of classical
thinking still survive with respect to the non-scientific parts of discourse. In the next
chapter, we shall review Quine’s more radical proposal for painting every predicate with
a consistently anti-classical brush.

Let us first consider an early articulation of this syntactic approach, as it emerges in
Hertz, Helmholtz and other physicists of the period (who were more inclined to write
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of “mental symbols” rather than “predicates™). As such, the proposal will seem naively
articulated, but we shall soon observe that a vital spark of sagacity lies concealed within
these accounts, upon which we shall later capitalize.

Heinrich Hertz writes in an often cited passage from the preface to his Mechanics:

We form for ourselves images or symbols of external objects; and the form which we
give them is such that the necessary consequences of the images in thought are always the
images of the necessary consequences in nature of the things pictured . . .[Wle can then
in a short time develop by means of them, as by means of models, the consequences which
in the real world only arise in a comparatively long time, or as a result of our own
imposition.?*

Hertz is concerned to establish a right to conceptual free creativity even within the
dominions of a mechanism very much akin to that Boyle favored. It happens that Hertz
does not want to utilize the notion of force as a primary notion within his reconstruction,
for he correctly realizes that its dictates inherently clash with others in the tradition of
rigid body and mechanism (I shall explain these tensions more fully in 6,xiii). Despite
popular misreadings of his objectives, Hertz does not object to force because it is
“metaphysical” or “unobservable”—quite the contrary, his philosophy of free creativity
would vigorously defend the acceptability of the force notion if its standard applications
within Hertz interests could be rendered syntactically coherent. After all, Hertz’ own
approach (which appeals to an abstract notion of Gaussian work defined over high
dimensional state spaces equipped with a compass of inertia?’) hardly traffics in
“observable” notions either.

However, we can nicely illustrate the syntactic picture sketched by Hertz if we
attempt a defense of force against Boylean criticism within a smaller domain where it
does not suffer the debilities rightly diagnosed by Hertz on a larger scale. I have in
mind the realm of point mass physics: the doctrine wherein the carriers of force are
unextended particles that interact only across spatial distances (in the history of
mechanics, this point of view is usually attributed to Boscovitch; it is these theses that
rather misleadingly dominate freshman physics primers today). The rigid bodies
which Hertz favors drop out of our primary picture: an iron bar will approximately
keep its shape if its swarm of component point masses stay in roughly similar spatial
relationships to one another, but no extended object is ever expected to act in a
completely rigid manner.

Let us now conjure up some curmudgeonly opponent to complain that force is
methodologically objectionable even within point particle mechanics because he is
unable to grasp the underlying nature of its mechanical efficacy. “To claim that particle
A moves particle B because a force intervenes between them supplies us with no insight
into the true properties that cause these events to occur,” he grumbles. Our Hertzian

?¢ Hertz, Principles, 1.
#* F. Gantmacher, Lectures in Analytical Mechanics (Moscow: Mir Publishers, 1970), ch. 7. Jesper Liitzen, Renouncing

Forces; Geometrizing Mechanics (Copenhagen: Matematisk Institut preprint, 1995).
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graph of Euler’s :
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hero responds, “In science, we do not care about ‘explanation’ in this fashion; we
attempt to construct accurate predictions of whatever events might occur. For this task,
I can lay down precise inferential rules that govern exactly how the predicate force’
should be handled in the course of producing those predictions. By doing so, we will
have learned how to employ the term with complete precision and that’s all that
matters for science’s limited purposes.”

Thus a sturdy redoubt against Boyle-like criticism is framed through a quick retreat
up the hillside of syntax: “To become a competent employer of “force,” the only notions
that we need to grasp in a fully classical manner are the basic notions of grammatical
classification and inferential manipulation (this word is a name; this phrase is a predicate;
this sentence follows from those by modus ponens, and so forth). We can easily master
that shallow level of “understanding’ without possessing any clue as to what deeper
layers of intensional characteristics attach to ‘force’. Science, for its limited predictive
purposes, does not demand any deeper grasp.”

In fact, within the domain of point mass physics, we can readily convert Hertz’
metaphor of “forming pictures for ourselves” into concrete syntactic routine. Let our
point mass be a projectile (of unit mass) shot from a cannon of rather pathetic range
(I will treat a specific illustration here, but the procedure utilized will apply to any set of
ordinary differential equations that can be convened under the banner of this branch of
physics). Ignoring air resistance and other complicating factors, orthodox Newtonian
theory instructs us that a cannon ball near the earth’s surface will suffer a constant
impressed gravitational deceleration of 32 ft/sec’. From these provisos, we can
immediately build suitable differential equations on the frame of “F=ma" (they are
provided in 3,vii). Equations in hand and with a specification of initial conditions (=
how the ball left the cannon’s mouth), we can syntactically crank out a tabulated set of
numerical values that starts as follows.

Graphed on a chart as illustrated, we find that its sequential results nicely mirror the
real life flight of a projectile. In fact, we have merely followed the steps prescribed in
the numerical technique called Euler’s method mentioned in passing in 3,vii. As such,
the routine is immediately applicable to every point particle equation of the type
contemplated.
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time elevation y velocity distance

0 0 50 0

1/4 12.5 42 16.7

12 23.0 34 334

3/4 31.5 26 50.1

1 38.0 18 66.8

11/4 42.5 10 83.5

11/2 ] 45.0 2 100.2

13/4 45.5 -6 116.9

Supplying the basic details, we replace “total force” F in Newton’s second law of motion ma =F
(mass times acceleration = total force applied) by the constant gravitational contribution
(0, — 32) The result breaks into the component equations ,d’y/dt* = —32 and d*x/dt* = 0.
Euler’s method then instructs us to construct the algebraic relationships:

Vinn = A 4y, xip = WA +x
—32At + Vi Ui = 4

Vit

which then generates our matrix if we consider a shell that is fired with an initial velocity of
83 ft/sec at an angle of 30°.

These formulae, by the way, merely codify the intuitive causal considerations that we
commonly employ, in less quantitative forms, within our everyday reasoning about similar
situations. Thus the left-hand equations to the left instruct us to estimate that the shell’s probable
vertical velocity after a small time change (say, At = 1/4 second) will approximately alter in such
a way to produce an acceleration of 32 ft/sec” and that the shell will increase or decrease its
altitude by a distance approximately equal to 1/4 of its initial and final velocities over the
interval. The two equations to the left merely state that the shell moves horizontally at a
constant velocity (remember that we've neglected air resistance). Such connections to everyday
causal reasoning will be explored further in 9,ii.

Plainly, the matrix of numerical data assembled by this syntactic routine provides us
with an excellent stage by stage “image” of our ball’s flight, in which the “necessary
consequences of the images in thought” (the unfolding rows in our table or the
placement of dots in our graph) correlate nicely with “the necessary consequences in
nature of the things pictured” (the positions of the projectile at successive temporal
moments). Our symbolic calculations “walk along” at discrete stages with our cannon
ball, rather as Harpo mimicked each of Groucho’s moves in Animal Crackers (indeed,
Euler’s procedure is commonly called a “marching method” for that very reason). But—
and here is where the advantage of the pullback into syntax enters—anybody who
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understands simple arithmetic can fully understand our symbolic rules, even if they
can’t comprehend the idea of force to any greater depth. But this shallow “under-
standing” of symbolic manipulation should be all that physics requires! In a single
syntactic prise de fer, we thereby parry the lunges of force’s traditionalist critics.

Here we witness the motivations that led scientists to strike their ill-starred bargain
with philosophy in the nineteenth century: in conceding that scientific predicates
require a thinner content than the more robust notions of everyday life, they thereby
gain a permission to roam the wider boulevards of free creativity. But then critics of a
Coleridgean sensibility, convinced that “science describes the world in funny ways,” can
cite this concession as contractual confirmation of their suspicions.

Strictly speaking, everything that Hertz desires can be achieved through Russell’s
classicism, for the latter allows that science will often pursue ungrasped universals
under the guise of a purely structural description (3,viii). By converting Hertz’" syntax
instructions into a lengthy description, Russell can remain within a fully classical orbit
(albeit a rather strained variety). Nonetheless, buried within Hertzian sentiment lies a
somewhat inchoate criticism of classical thinking: a conviction that its picture of
concepts somehow demands too much of their grasped contents, not merely within
the provincial halls of predictive science, but everywhere. The classical emphasis on
the richer intensional characteristics seemingly displayed by red or gear wheel con-
stitutes some form of philosophical illusion; classical grasp does not represent an
otherwise reasonable demand on linguistic understanding that we sometimes relax
for the sake of scientific investigation (which represents Russell’s official point of view
in The Analysis of Matter). I see this vein of criticism more trenchantly suggested
in the writings of Helmholtz (from whom Hertz largely borrows his philosophical
doctrines):

Natural science . . . seeks to separate off that which is definition, symbolism, representa-
tional form or hypothesis, in order to have left over unalloyed what belongs to the world of
actuality whose laws it seeks. . . .

The relation between the two of them is restricted to the fact that like objects exerting an
influence under like circumstances evoke like signs, and that therefore unlike signs always
correspond to unlike influences.

To popular opinion, which accepts in good faith that the images which our senses give
us of things are wholly true, this residue of similarity acknowledged by us may seem
very trivial. In fact it is not trivial. For with it one can still achieve something of the
greatest importance, namely forming an image of lawfulness in the processes of the actual
world. Every law of nature asserts that upon preconditions alike in a certain respect, there
always follow consequences that are alike in a certain other respect. Since like things are
indicated in our world of sensation by like signs, an equally regular sequence will also
correspond in the domain of our sensations to the sequence of like effects by law of nature
upon like causes.

If this series of sense impressions can be formulated completely and unambiguously, then
one must in my judgement declare that thing to be intuitably representable. . . . [TThis can
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only happen by way of the concept of the object or relationship to be represented. . . .[T] his
is however in disagreement with the older concept of intuition, which only acknowledges
something to be given through intuition if its representation enters consciousness at once
with the sense impression, and without deliberation and effort . . .

I believe the resolution of the concept of intuition into the elementary processes of thought
as the most essential advance in the recent period.2

As I read his intent, Helmholtz believes that a “residue of similarity” represents the true
core content that a predicate needs to display if it is to be regarded as “intuitably
representable” ( = “adequately understood”) and that “residue” is manifested primarily
in the form of the Harpo-imitates-Groucho mirroring relationship it sets up with respect
to the world. The apparent immediate understandability of red or gear wheel merely
reflects the unimportant genetic fact that we are innately familiar with the inferential
transitions that such predicates demand (or quickly learn them at an early age), whereas
we must self-consciously force ourselves to walk painfully through the step-by-step
requirements of Euler’s method in order to master point mass “force” to a comparable
level of skill. But that asymmetry doesn’t show that force’s more limited set of
intensional characteristics are inferior to those of gear wheel in any respect that we should
care about.

This basic hunch—that classical thinking somehow demands a thicker notion of
predicative content than is truly reasonable—reverberates through most of the anti-
classical critics we shall survey in this book and lies at the heart of my own concerns
as well. However, Helmholtz nowhere manages to frame a coherent anti-classical
alternative that does not quickly seal us behind a quite substantive wall of predication
(as his flirtations with modified Kantianism suggest).

(iv)

A home in axiomatics. It doesn’t require much reflection to see that comparatively
few employments of a newly minted scientific predicate can be supported in this direct,
“mock the temporal evolution” of real life systems. Most forms of viable scientific
reasoning assume other forms altogether. Indeed, it is far better to approach our cannon
ball problem by an altogether different inferential strategy: namely, solve the differential
equation in freshman calculus style. Here we obtain far more information about all
aspects of our problem with much less fuss and without attempting to mimic its flight in
syntax at all.

To be perfectly explicit: (1) Integrate the basic equations d*y/dt* = —32 and d*x/dt> = 0 to
obtainy = —16t* + at + b and x = ct + d. (2) Insert the initial conditions to calculate the values

26 Hermann Helmbholtz, “The Facts in Perception” in Hermann Helmholtz: Epistemological Writings, Malcolm
Lowe, trans. (Dordrecht: Reidel, 1977), 115-63.
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for a, b, ¢, d to obtain y = —16t> + 50t and x = 66.8t. (3) Probe these equations algebraically
with respect to the questions we want answered. For example, if we wish to know when the ball
will hit the ground, we should set y =0 and solve for t.

To be sure, few problems yield to exact solutions of this ilk, but neither was it possible
in Hertz” day to utilize brute force numerical techniques like Euler’s extensively (before
computers, only wealthy military establishments could afford the armies of scribes
required to carry out such routines to acceptable accuracy). In consequence, mathem-
aticians devised the most astonishing bag of clever tricks to avoid techniques like
Euler’s (and, of course, our two physicists knew this well from their own work). I have
utilized such calculations as an example precisely because marching method techniques
supply a close match to Hertz' actual words: “The images in thought are always the
images of the necessary consequences in nature of the things pictured.” But very little
reasoning in applied mathematics follows a pattern of this imitative type and a would-be
formalist must develop a supportive fabric that explains “force™s appearance within
the other forms of scientific employment that do not “march along” with physical
developments in any sense of the phrase.

Even with respect to Euler’s method, we achieve far better numerical results if we
introduce backtracking refinements (as in, e.g., a Runge-Kutta scheme) that depart from
strictly imitative “marching.” And, as we’ll witness later (4,x), in unexpected cases,
Euler’s method grinds out completely erroneous answers.

With respect to his overriding objectives, quaint opinions such as Hertz’ can be
regarded as merely an infelicitous device for claiming that a predicate like “force” can
be rendered scientifically viable through some form of syntactic support other than
algorithmics. Indeed, a ready answer of this type lay close to hand in other math-
ematical developments of Hertz" day, specifically, within the rebirth of interest in
axiomatic organization in the manner of Euclid’s geometry: viz., certain sentences are
selected as initial axioms from which other results follow as theorems by logical rules.
Mightn’t a webbing of axiomatics provide enough syntactic heft to keep a predicate
like “force” semantically supported in all of its employments, rather than merely
along the narrow corridors of a marching method calculation? And this syntactic
answer was widely embraced, under the banners of either formalism or instru-
mentalism. Indeed, Hertz provided such axioms in his Principles, albeit not laid out
with the crispness that we have come to expect since the careful labors of Hilbert and
the logicians.

The doctrine that webs of axiomatics can competently support embedded predicates
takes slightly different forms within mathematics and physics. In the former case, we
obtain formalism: the doctrine that through axiomatics mathematicians set up formal
enclosures in which strange congeries of predicates can comport themselves in any
manner that the free creativity of the mathematician chooses, although the interest of
this syntactic hypostasis ought to prove itself in worthy theorems. If proper axiomatic
prerequisites have been set in order, rules will have been supplied that mathematicians



168 Theory Facades

can obey as a kind of syntactic game without otherwise knowing what their symbols talk
about. In this vein, the modern writer R. E. Edwards writes:

One may be reminded of the status of the money and property handled in a game of
Monopoly: neither are real, but the rules of the game cause them to behave and to be
handled in play in ways similar to real money and real property, and the players are not
hindered from playing by the lack of reality.2

Or consider this allied observation from the early twentieth century geometer
H. G. Forder:

Our Geometry is an abstract Geometry. The reasoning could be followed by a disembodied
spirit who had no idea of a physical point; just as a man blind from birth could understand
the Electromagnetic Theory of Light.2s

Here Forder contrasts our direct appreciation of being red’s proper conceptual content
with the merely structural appreciation which “a man blind from birth” (e.g. Helen
Keller) will utilize in order to mimic a more normal grasp of “is red.” Within the halls of
mathematics, Forder claims, we do not care about classical grasp at all and Keller can
claim to understand all of mathematics without cavil.

This point of view led to great simplifications in how mathematics came to be taught.
Recall that the philosophical opinions sketched in this chapter grew out of a desire to
tolerate, yet safely control, the astounding enlargements that had beset traditional
conceptions of what geometry or physics “should be about.” In our opening section,
we mentioned the peculiar complex-valued points and points at infinity that invaded
Euclidean geometry in great profusion during the nineteenth century. We briefly
canvassed attempts to rationalize these extensions either through hazy regulative ideals
(Cassirer, but allied ideas trace back to Poncelet) or “true thought” recastings a la Karl
von Staudt. The first approach was plainly too undisciplined to prevent mathematics
from potentially falling into deep error, whereas the other program seemed pre-
posterously tedious in execution and oddly irrelevant to the real mathematics at issue.
So it struck David Hilbert (easily the most important figure within formalism’s turn of
the century triumph) and his many followers that all of these complicated “justifica-
tions” might be tidily evaded with a simple swipe of the axiomatic pen. Projective
geometry, with its complex intersections, could be established with an axiomatic
kingdom all its own, to which the more restrictive resources of a traditional Euclidean
scheme can be profitably compared with respect to their theorems. This point of view
was admirably advanced in Veblen and Young's Projective Geometry?® of 1910 and,
virtually overnight, eclipsed the boring “true thought” labors of von Staudt. Hilbert
correctly believed that von Staudt had been asking too much of mathematical meaning
and formalism, for the moment, seemed to supply a proper reason why. This Hilbertian

¥ R. E. Edwards, A Formal Background to Higher Mathematics, i (Berlin: Springer-Verlag, 1979), 14.
28 H. M. H. Coxeter, Projective Geometry (New York: Blaisdel, 1964), 91.
? Oswald Veblen and John Wesley Young, Projective Geometry (Boston: Ginn and Co., 1910, 1918).
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point of view is closely allied to the defense of “thinner content” with respect to physical
predicates that we witnessed in Helmholtz.

It is important at this stage to distinguish between the crude formalism that Edwards
apparently espouses (“working in mathematics represents a syntactically specified game
analogous to Monopoly”) and more sophisticated approaches such as Hilbert’s own.
The latter recognized that some curbs on formal procedure must be kept in place, lest
the mathematician inadvertently spool out reams of worthless theorems that merely
arise from some hidden internal incoherence buried within the formalism (any con-
clusion one likes follow by strict logic from premises that shield mild contradictions).
Crude formalism of an Edwardian stripe must be supplemented with a stage of checking
for consistency or soundness if formalist policy is to represent a viable methodological plan
for mathematics, a fact to which mathematicians (who often embrace crude formalism
as their preferred philosophy) are sometimes insensitive. I will return to Hilbert’s
legitimate concerns in section (x). Unfortunately, this adjoined necessity for checking
consistency proves to be the little dangling thread that eventually unravels the comfy
sweater of formalism, but we’ll postpone these topics as well.

Turning from pure mathematics to the macroscopic descriptive predicates of greatest
interest to us, the axiomatic recasting of Hertz’ syntactic ambitions assumes the form: an
adequately robust theory will set its theoretical predicates in a tight enough web of
connection that such terms can be viewed as implicitly defined by the theory: it provides
rules firm enough to govern their usage without the intercession of classical under-
pinnings. If we append the further thesis that the chief objective of the formalism
axiomatics is to facilitate empirical prediction, we obtain orthodox instrumentalism.

Here we witness the philosophical center of that maddeningly persistent phrase,
“implicitly defined by theory,” a notion closely entwined with the “theoretical content”
of which I complained in 3,vi. In fact, “implicitly defined” carries two historically
established meanings and the tendency of philosophers to wobble between milder and
radical pausings often generates considerable confusion. Insofar as I am aware, the
phrase itself was introduced in the early nineteenth century by the geometer Joseph
Gergonne, who derived it from the older idea of a quantity x that is implicitly delineated
by an equation. Gergonne writes:

Ifa proposition contains a single word whose meaning is unknown to us, the enunciation of
the proposition is sufficient to reveal its meaning to us. If someone, for instance, who knows

the words “triangle” and “quadrilateral,” but who has never heard the word “diagonal,”
is told that each of the two diagonals of a quadrilateral divides it into two triangles, he will
understand at once what a diagonal is ... Propositions of this kind, which give the
meaning of one of the words contained in them in terms of others that are already known,

can be called implicit definitions, in contradistinction to ordinary definitions, which can be
called explicit definitions. We can also understand that . . . two propositions which contain
two new words, combined with known terms, can often determine their meaning.3°

30 Federigo Enriques, The Historic Development of Logic, Jerome Rosenthal, trans. (New York: Russell and Russell,
1968), 119-20.
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Gergonnean implicit definability should be compared to the capacity to guess the
meaning of a word from its context in a paragraph or being able to solve an equation
explicitly for some component term (e.g., solving x + xy = 6 for y). As such, the original
notion does not greatly differ from Russell’s conception of a trait known through a
descriptive route, rather than through head-on acquaintance. If I know my relative’s
tastes well enough, I can guess that “the vase is of my aunt’s favorite color” attributes
the trait of being chartreuse to the crockery. This mild approach to “implicit definability”
does not claim that scientific language enjoys any species of non-classical semantic
support; at best, the thesis reiterates the Russellian theme that the traits of deepest
interest within a scientific investigation may not be truly grasped until late in the career
of a theory that originally delineates them in terms of more superficial inferential
characteristics.

In contrast, the radical reading of “P is implicitly defined within theory T” rests upon
the instrumentalist assumption that P’s syntactic webbing supplies it with an adequate
“meaning.” Modern writers who remain fond of phrases such as “implicitly defined” or
“theoretically derived content” generally have this more radical reading in mind, albeit
often left in an inchoate state.

In a physical context, axiomatic presentation alone cannot supply embedded pre-
dicates with adequate semantic content simply because the formalism isn’t yet moored
to physical application sufficiently. If we simply inspect our formalized principles, we are
apt to not know what its subject matter is, for otherwise different areas of physics may
share completely similar structures at a formal level (e.g., the well-known analogy
between spring, block and dashpot mechanical systems and linear electrical circuits). In
contrast, it is easy to determine what our Eulerian marching calculations concern,
because palpable real world connections enter the scheme in the guise of the input and
output statements that our routine grinds out (i.e., we feed the initial data “fired with an
initial velocity of 83 ft/sec at an angle of 30°” into the hopper of our Eulerian meat
grinder as input and it eventually grinds out the output prediction “hits the ground after
3.5 seconds 233.8 feet away”). Similar predictive inputs and outputs must be located
within our axiomatics to supply its workings with a comparable instrumentalist flavor.
Accordingly, many later thinkers, such as the logical empiricists mentioned in 3,viii,
concluded that bridge laws to observation terms must be inserted as additional axioms
within a physical theory, so that empirical predictions can be located as clearly defined
paths of a formalism. To be sure, such bridge laws are never found within the axioms
supplied in a real life physics text (such as Truesdell’s First Course in Continuum
Mechanics), but the logical empiricists believed that their inclusion is mandated by
the need to credit physical predicates with a wholly syntactic significance. Because
of this emphasis on theory facilitated prediction, the thesis of “semantic support
through axiomatics™ is generally called instrumentalism, rather than formalism, within
a scientific context.

This same supplementary requirement for observation vocabulary forces most of
the positivists into adopting a compromised form of semantic dualism: the observational
predicates themselves (“is red,” “is an ammeter”) must garner their semantic
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significance the old-fashioned way: through classical gluing to genuine worldly attri-
butes, albeit only of a macroscopic and easily observable class. Only the collection of
theoretical predicates can profit from the conceptual freedom that axiomatic support
offers; only these can gather their meanings in an entirely non-classical way. Some
writers within this tradition struggled to evade this unattractive dichotomization, but
with dubious success (Quine probably articulated the most successful attempt at a
thoroughgoing anti-classicism, in a mode that we’ll survey in the next chapter).

The dream of bridge principle supplementation to orthodox axiomatics proved
impossible to work out. And the basic reason is rather simple: large objects like tables,
ammeters and humans are complicated. In physics, we can rarely articulate a body of
doctrine ably unless we deal with fairly minute objects in our fundamentals (“Physics
is simpler in the small,” runs the popular motto). But the objects that comprise our
observations are large and bridge principle ties must reflect these quite complicated
interactions. In most cases, the precise details of how commonplace measurement
instruments work remain largely unknown to this day. The logical empiricist is
left little choice but to allow her bridge principles to be loose and smoozy in
their qualities, a trait that hardly comports comfortably with the strict axiomatics
of a Hilbert. Early hopes that formalisms could be articulated that would sustain
the semantic ambitions of the logical empiricists eventually evaporated away, faced
with the sheer implausibility of writing down a believable bridge principle for any
physical topic.

I believe that abandoning Hertz and Helmholtz’ original illustrations of semantic
support in terms of algorithms in favor of axiomatics was a mistake; that a vital clue to
understanding how language is profitably structured has been left behind. To explain
what I have in mind, it will be helpful to first extract a general notion common to a wide
variety of anti-classical ways of thinking that I shall call distributed normativity.

V)

Distributed normativity. Sometimes philosophical writers (e.g., middle period
Wittgenstein) like to compare a smoothly running language to an effectively con-
structed mechanism such as a watch or efficient locomotive. Why makes this analogy so
appealing? It is because mechanisms often illustrate a characteristic I shall call distributed
normativity: some salient notion of “correctness” can be derived from the global purpose
the device addresses. Consider, for example, the mechanical linkage illustrated, whose
purpose is to mechanically calculate the natural logarithm (In(x)) of the number selected
by its left hand stylus. As such, the gizmo might prove useful in equilibrating the ratio of
steam to fuel flow within an engine. This global ambition of calculating In(x) naturally
induces an internal evaluation of the “correctness” of the device’s component parts—viz.,
have they all been sized properly to allow the complete mechanism to calculate In(x)
as ably as possible? I call such standards of “correctness” distributed because they filter
down to the components of the mechanism from its overall purpose.
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It is a striking fact about invention within certain spheres (such as that of the planar
mechanisms illustrated here—see 7,iv) that, once the basic topography of an invention
has been roughed out, algorithms exist that can establish an optimal sizing of parts
with respect to the purposes stated. Policies for doing so can be found in virtually every
modern primer on design synthesis. A supervising engineer can therefore say to a pupil,
“Oh, you’ve not yet gotten connecting bar 4 to the correct length yet. Fiddle with your
sizings a bit more and you’ll obtain a better performance.” In making such claims, our
tutor relies upon the distributed normativity available within this branch of engineering
design. When artisans pronounce a drafting mechanism or a locomotive as “perfect,”
they are usually relying upon these same standards of how ably its individual parts
contribute to its optimized final purpose.

After its parts have been correctly sized, we can likewise evaluate the “correctness” of
a part’s performance—does it move in the proper manner required to effect its global
purpose.

Similar distributed normativities can be assigned to linguistic routines as well—
indeed, the comparison renders the metaphor of language acting like a machine
defensible. In a modern steam engine, old-fashioned valve regulation through clever
mechanical linkages like the one we examined is likely to be replaced by digital control,
where a little computer works a linguistics calculation of In(x) from an assigned input x.
Pretending for vividness that such a computer might mutter to itself as human calcu-
lators do, a linguistic calculation of In(5) might pass through a sequence of linguistic
stages such as the following:

1 Let me guess at random that In(5) = 2.

2 Then 1+ 2"/21=1+42/1+4/2+8/(3.2) + 16/(4.3.2) + 32/(5.3.2) + 64/
(6.5.4.3.2) +128/(7.6.5.4.3.2) + 256/(8.7.6.5.4.3.2) =7.39

This guess represents a guess that is 2.39 too large.

Let me try a lower guess of In(5) = 1.

Then 1+ > 1"/11=2.72

This guess is 2.28 too low.

Let’s try In(5) = 1.5, midway between the best previous high and low guesses.

N O 1 AW
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8 Then 1+ 1.5" 1/21=4.48

9 This guess is an amount .52 too low.
10 Let’s try In(5) = 1.75 midway between the best previous high and low guesses.
11 Then 1+ ) 1.75"/nl=5.16

The rationale for this calculation is as follows. Begin with the equation € =x which codifies
whaty = In(x) means. For small values of x, we can replace £” by the series expansion 1 + > y"/n!
which we then decide to terminate as soon as its terms become less than .01. We employ a scheme
of successive approximations that frames a sequence of improving guesses as to what In(x) might
be following the flow chart supplied. That is, we systematically check our guesses at each stage by
inserting them back into our 1 + E y"/n! =5. Typically, these two sides will not match and we
employ their discrepancy as a natural measure of the error in our calculation to date. We can frame
a revised guess at In(x) based upon the size of the previous error. The full procedure evinces the
basic tenor of Goldilock’s testing of the bears” porridges. Routines like this proceed by successive
approximation: the pattern displays a basic computational strategy that we shall revisit from time to
time in our discussion.

A routine such as this represents an algorithm: a lineage of sentences (or numerical
values) dictated according to precise rules, all of which serve to advance its final purpose
(e.g., calculating In (x) accurately). As such, a firm standard of “correctness™ trickles
down to the component sentences from that global objective, an evaluation that might
potentially clash with a more classically founded notion of referential “correctness.”
Suppose we are trying to teach a pupil the routine and, at step 7, she writes, “Let’s try
In(5) =1.61." “That’s not the correct sentence to write now; why on earth did you
write that?” we complain. “Oh, it just popped into my head,” she responds, “but doesn’t
it qualify as the correct answer in any case? After all, the natural logarithm of 5 really
is 1.61.”

Two notions of “correct answer” are evidently in play in this dialog: a distributed one
(“What is the correct sentence to write if the method is to achieve its final purpose?”)
and directly supported one (“Which sentences qualify as true given the normal references

initial guess
Yo=2

substitute in
1+Zy"/n!

T calculate
new guess

compare with §
satisfactory?
yes no

4

output y
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of its component words?”). I will later argue that both manners of “correctness” prove
important to an adequate understanding of why language grows as it does: develop-
mental stages where distributed normativity is dominant get seasonally supplanted by
directly supported correctness and vice versa.

In the same manner as with our In(5) calculation, the predicative purpose of our
Euler’s method calculations of cannon ball flight provides a distributed correctness to
every sentence involving the word “force” we will be inclined to employ in such a
context. For example, row five in the table of section (iii) abbreviates the claim, “After
one second, the constant gravitational force acting on the projectile will have caused it
to be 38 feet above the ground and traveling with an upward velocity of 18 ft/sec.” In
this case, it happens that this same sentence will qualify as nearby referentially correct
in the circumstances posited but, as the In(x) example illustrates, our intuitive standards
of direct and distributed normativity needn’t always agree. Indeed, that potential dis-
harmony will frequently prove the origin of property dragging and the other unusual
growth patterns in language we shall investigate.

Articulated in these terms, Hertz and Helmholtz hope that the distributed norma-
tivities derivable from “contributes to successful prediction” can supply a predicate like
“force” with a sufficiently robust standard of “correct use” to serve science’s interests; if so,
the term needn’t be glued to the world in any stronger fashion than that. On this picture, a
predicate’s usage is maintained in linguistic position through its syntactic embedding in
the manner of the keystone of an arch; indeed, such metaphors are common in literature
sympathetic to anti-classicism. Quine writes in Word and Object:

In an arch, an overhead block is supported immediately by other overhead blocks, and
ultimately by all the base blocks collectively and none individually; and so it is with sentences,
when theoretically fitted. The contact of block to block is the association of sentence to
sentence, and the base blocks are sentences conditioned . . . to non-verbal stimuli.3!

That is, unlike the classical gluing needed to attach “is red” or “is a ball” firmly to the
world, no Russellian universal must lie directly below “force” to supply it with adequate
semantic heft, which it gathers instead from the syntactic instrumentalities it facilitates.

In the foregoing, I have utilized the top-down normativity native to Euler’s method to
illustrate the basic idea behind distributed semantic support, although, for the reasons
already surveyed, most historical forms of instrumentalism claim that the applicable
notion of “correctness” will descend from the predictive goals of an axiomatized theory,
rather than from a localized algorithm such as Euler’s method represents. Indeed,
although Hertz’ prose directly suggests “support through embedding within an algo-
rithm,” he almost certainly intends to extol the distributed virtues of “support through
embedding within an axiomatic theory,” even though this new flavor of top-down norm-
ativity proves rather different in character than that of the algorithm-derived standards.

I stress this vital difference because I seriously doubt that axiom-dependent norm-
ativity often represents a properly defined notion, partially because physical theory

31 Quine, Word and Object, 11.
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“is a force”

rarely addresses predictive goals exclusively and partially because the syntactic con-
straints that a set of axioms places upon usage are too weak to mark out any distributed
“correctness” in themselves. Properly speaking, the “rules” codified in an axiom system
represent mere permissions: “At this stage you may derive conclusion C if you wish.”
Such permissiveness allows practitioners to spend their linguistic lives endlessly
extending the sequence “A”, “A & A”, "AXA&A”,...(where “A” is an axiom). No
evident purpose is thereby achieved, but what does an axiom system per se care about
purpose? In contrast, a recipe that directs a specific pattern of steps to be assembled under
the umbrella of axiomatic permission is commonly called a heuristic nowadays. These,
quite commonly, are allied to specific practical projects.

In my estimation, it is only the distributed normativities associated with focused
heuristics that play a significant role in the semantic behavior of our descriptive pre-
dicates and they do so largely through a mechanism that will be called property dragging
nucleation. To illustrate what I have in mind, consider the process, already discussed
in section (ii), that pulls the predicate “frictional force” away from its original lodging
over true applied force and deposits it upon change in total momentum when we shift from
solid matter to the extended “particles” that arise in connection with a viscous fluid
(recall that the latter gather their identities over time in ship of Theseus fashion). The
mechanism that historically induced this shift is imitative heuristics: from roughly the
time of Euler, a standardized recipe for setting up basic equations for a subject upon
a “F=ma"” framework has become canonical in physical practice. Indeed, many
textbooks to this day follow virtually the same steps in setting up the Navier-Stokes
equations for a fluid as they follow in deriving the Navier equations for an elastic solid
(indeed, Charles Navier himself arrived at both of them in that manner, as the titles of
these equations reflect). In both cases these productions are crowned by great practical
success, for each supplies a model of critical importance within their respective
dominions. Some species of practical wisdom must plainly reside in both forms of
derivation: the Navier-Stokes equations couldn’t have been so easily articulated if
there wasn't something “right” in this borrowing of “F=ma” heuristics. But the
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“correctness” we here evoke is plainly that of a distributed norm descending from
the utility of their common recipe: considered entirely from a direct correctness point
of view, our derivation is “wrong” because the predicate “frictional force” does not
stay in alignment with its previous signification (vide the discordant evaluations of
“correctness” witnessed in the In(5) example). In other words, when we blithely trust
the Navier-Stokes equations on the grounds that they are “correct” for the same reasons
as the elasticity equations, we unwittingly allow a heuristic strand of top-down cor-
rectness to trump the dictates of referent-based correctness (at least temporarily). I call
this phenomenon property dragging nucleation because through this recipe-induced shift a
new patch of classical physics comes into active development in which “force” attaches
to a different attributive anchor than it had served before. We shall witness many
examples of property dragging driven by allied distributed standards later in the book.

At first blush, such wandering referents seem as if they can only have deleterious
consequences within a usage afflicted by them. Indeed, the classical picture takes it for
granted that, had we been more vigilant in our thinking; we might have caught the drift
in “force” when we moved over to liquids and therefore recommends that we strive to
prove more diligent in our semantic attachments. But, oddly enough, this prima facie
assessment isn’t right: there are sound engineering reasons why distributed normativity
crossovers often help a developing language remain in healthy condition. Indeed, the
latter part of this chapter will articulate some of the basic reasons why this is so.

It’s just as well that there’s some utility in such crossovers, because, in point of fact,
we lack any perfect prophylactic against their occurrence. Indeed, it is exactly here that
classical thinking most plainly overextends its promises: it claims that, by simply
thinking harder, we can become “more diligent in our semantic attachments.” In many
situations this hortatory advice will prove no more effective than the recommendation
that we improve our nearsightedness by throwing away our eyeglasses. When we
“grasp” a predicate according to normal standards, we engineer a thinner hold on its
appropriate measures of correctness than classicism presumes and no degree of devout
armchair meditation is likely to improve this situation. However, this is an unexpected
moral that will require the full breadth of this book to redeem, although it represents a
descendent of the same worries about “conceptual thickness” that bothered Helmholtz
and Hilbert.

In any case, in the semantic tale I shall develop in this book, distributed normativity
enters the story of language mainly as the driving force within the nucleation of fresh
patches of usage at certain points in a predicate’s career: I shelter no aspirations to
employ top-down correctness as a means for supplying complete content to any pre-
dicate whatsoever. Oddly enough, if we refrain from the grander ambition of squeezing
the full semantic significance of a term like “force” from exclusively distributed con-
siderations, we will do a better job in redeeming the basic anti-classical hunches that lie
latent within Helmholtz’s musings (Chapter 5 will develop these propensities further
under the heading of “pre-pragmatism”). And we will be able to do this in a manner that
neither deposits us in holism nor leaves us stranded behind a bleak veil of predication.
But before we begin to stroll along this chastened yet rewarding path, let us first ask
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why, in point of historical fact, thoroughgoing axiomatization did not manage to fully
cure the ills to which “force” is naturally prone.

(vi)

Theory facades. The notion that certain terms might obtain their semantic significance
entirely through theory-distributed means is quite pretty in conception. “Tis a pity that
the doctrine doesn’t seem to be true of any real life words, which instead seem buffeted
by variegated winds that blow from every corner of the compass. But, as we just
observed, the narrower forms of top-down normativities associated with algorithms and
heuristics can play substantive, if never completely determinative, roles within linguistic
development.

In any case, the notion of implicit definability through axiomatics endured a slow and,
to my eyes, rather sad, decline from the heady enthusiasm with which such proposals
were greeted in the days of Hilbert. Two basic events occurred. On the scientific side,
substantial attempts were made towards developing a more rigorously specified classical
mechanics, largely because accurately auguring the complex behaviors of materials such
as rubber, paint and toothpaste?? required that the guidance of classical principle be
considerably sharpened. The availability of computers furthermore demanded that their
supportive mathematics be carefully scrutinized, because automatic computations supply
absurd results when they move into regions where some derivative changes more rapidly
than anticipated and other niceties of that ilk. As a result, quite sophisticated axiomatic
formalisms for continuum mechanics were developed. A particularly well-known pro-
posal of this type was advanced by Walter Noll,?? although, for reasons I will explain in
4,viii, none of these treatments fully cover the expected domain of “classical behavior.”

Most of this work was pursued within departments of engineering or applied
mathematics, for physicists had meanwhile diverted their attention to quantum
mechanics and relativity, which had come into prominence after Hilbert set his 1899
problem on the axiomatization of classical mechanics (indeed, their rise distracted
Hilbert himself from his own efforts to resolve the problem he had articulated). Because
of various mathematical analogies, the physicists gradually began to conceive of point
particle physics—that is, a system of unextended masses acting upon each other over
distances—as comprising the whole of classical mechanics, despite the fact that this
subspeciality’s inadequacies had been long appreciated. This shift occurred because the
mathematics of point particles represents the chief part of classical tradition (besides
electrodynamics) in which the quantum physicists took much interest. It is fairly easy to
axiomatize this branch of classical thought, but many odd lacuna appear simply because
the approach is too idealized to qualify as a plausible account of macroscopic matter.

32 Frederick R. Eirich, Rheology, i-iv (New York: Academic Press, 1956).
** Walter Noll, The Foundations of Mechanics and Thermodynamics (New York: Springer, 1974). Yurie Ignatieff, The
Mathematical World of Walter Noll (Berlin: Springer, 1996), ch. 9.
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Meanwhile, on philosophy’s side, the presumption that the essence of scientific
theorizing—and the theoretical terms they implicitly support—can be captured in an
axiomatic structure strongly dominates mainstream analytic thinking up to 1965 or so,
as we noted in 3,viii. So firm was this faith that few thinkers paid attention to the
struggles of the engineers to produce a reasonable facsimile of what was desired; the
philosophers simply assumed by transcendental anticipation that axiom systems for
mechanics had to exist.?* When I was in high school near the end of this era, my older
brother would bring philosophy of science books home from college and urge me to
read them, rather than properly encouraging me in the usual frivolities of teenage life.
Such works were typically filled with much abstract talk of “theory T” and its celebrated
undescribed rival, “theory T’.” Insofar as such schemes were ever illustrated, it was only
through toy examples with axioms such as “iron rusts in water,” “phosphorus smells
like garlic” and the like.?* Even as a rather unworldly youth, I knew that “phosphorus
smells like garlic” could not be the stuff of which real theories are made and I expected
that my first college physics course would reveal some more plausible axiomatic set. In a
few paragraphs, I'll describe what I found when I got there.

Although the work of Noll and others proved very valuable within its own arena, the
schematic make believe practiced by the philosophers occasioned a good deal of harm,
from which our discipline has not yet recovered. In particular, the toy “phosphorus
smells like garlic” examples suggested that the dominant inferential links within a
“theory” could always be conceived in logical terms: as sundry cases of modus ponens
universal instantiation et al. (any more specialized rule should be expressed as a non-
logical axiom, it was argued). As I remarked before, it became common practice to
conceive of “theories” in entirely generic and logic dominated terms: the “laws” of a
theory represent universal generalizations of some sort; “initial and boundary condi-
tions” supply the particularized data needed to get the laws to apply to a specific
application, etc. Such terminology is borrowed from physical practice, but their signi-
ficance is greatly distorted by the logic-centered focus (“boundary condition” particu-
larly suffers this ignominy). As a result, the more substantive mathematical features of a
physical treatment—the class to which its differential equations belong, for example—
drop from attention as irrelevant filagree. Indeed, I have often heard academic philo-
sophers declare that approaching the problems of science through logical scheme alone
represents a great step forward, for such abstraction “allows us to determine the
philosophical essence of a problem without the distracting details of substantive
mathematics” (this is nearly an exact quotation from a talk I once heard, whose source I
won't reveal since I regard the opinion as patently risible).

After 1965, through the criticisms of Quine, Thomas Kuhn and others, this simple faith
in axiomatization and the distributed support it might supply eventually faded away,
although not for altogether the best of reasons. Worse yet, a hazy sort of holism soon
assumed axiomatics’ former place of pride: it is still maintained that scientific words

3% For a grouchy, but fair, critique of the philosophically inclined efforts towards axiomatization in this period, see
C. Truesdell, “Suppesian Stews” in An Idiot’s Fugitive Essays on Science (New York: Springer-Verlag, 1984).
35 Israel Scheffler, The Anatomy of Inquiry (Cambridge, Mass.: Harvard University Press, 1963).
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gather their significance through an embedding within an extended body of doctrine,
but one that assumes the dimensions of a murkily delineated paradigm, practice or web of
belief (Kuhn’s and Quine’s proposals in this fuzzy vein will be discussed in 5,xii). But we
should resist drifting down these mazy trails, for they quickly lead to the dreadful post-
structuralist claims of Chapter 2: e.g., the conceit that the humblest classifications of
the folklorist are forever tainted by the social presumptions and privileges to which
they unavoidably link, no matter what preventative precautions an agent might adopt.
I regard all of these unfortunate attitudes as simply the result of having chosen the wrong
fork at the crossroads of distributed normativity. All of these lingering holisms I intend to
encompass under the heading of the theory T syndrome.

There is a standard criticism that is commonly leveled against the axiomatic picture:
the so-called observation terms within a scientific practice should not be regarded as
utterly free of theoretical content themselves, on the grounds that theory is required
to know what an observation signifies. A little reflection shows that this is an odd way
to articulate the objection. We've observed that “theoretical content” represents a
philosopher’s distinction originally engendered within the womb of implicitly-defined-
by-theory presumption. But now that notion has somehow survived to challenge its
own birthright—our modern critics conclude that every predicate acquires some degree
of “theoretical content” from distributed sources more nebulous than axiomatics. Why
not simply conclude that the original hope of semantically sustaining predicates within
syntactic webbings was unrealistic? Why cling to an unmoored notion of “theoretical
content” without benefit of axiomatics? The basic answer, insofar as I can discern,
essentially traces to philosophy of language considerations: both Quine and Kuhn find
the basic anti-classical tenor of implicit definition doctrine attractive and fear returning
to the dens of out-and-out classical thinking (in 5,v we’ll survey Quine’s own account of
semantic embedding in further details). In choosing this path, holist thinking retains
many of the worse aspects of the theory T tradition, while abandoning axiomatics’
admirable capacities for revealing the puzzling structure of classical mechanical thought
in stable terms.

The standard criticisms just scouted apply only to the logical empiricists” determi-
nation to seek enlarged bridge principle plus physics conglomerates—they do not
establish in any fashion that Hilbert’s request for a philosophically unsupplemented
axiomatization of classical mechanics is ill-founded. In point of fact, there are vital
reasons why the real facts of usage within the classical physics realm cannot be neatly
suited within the armor of an axiomatic frame, but these are completely different in
character than holist critics assume. Instead, considerations of strategic complexity suggest
the true reasons why practical schemes of language employment often fail to submit
happily to axiomatic organization at the macroscopic level. Instead, policies of sensible
variable reduction dictate that macroscopic doctrine is better arranged as a set of linked, but
nonetheless disjoint, patches that shall be called a facade here. In this section, I will outline
the basic phenomenology to be expected in a facade and then devote the rest of the
chapter to explaining why this odd organization proves natural from a descriptive point
of view (Chapters 6 and 7 will approach the same issues from another vantage point).
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For orientation purposes, let me resume my tale of what occurred when I enrolled in
freshman physics in search of theory T axiomatics. In the opening week, we were
provided with Newton’s laws, which certainly looked like the axioms I expected to learn
(although I wondered why that “action =reaction” business was so vaguely articu-
lated). After a few weeks, our attention shifted to beads sliding along wires and, for the
life of me, I could not see how Newton'’s laws properly authorized the procedures we
were now expected to follow (I'll detail my specific worries in 6,xiii). I asked my instruc-
tor about these, and he provided me with a very impatient “explanation” involving
“internal and external forces” that didn’t seem germane to my questions. The entire
affair left me feeling as if I must be quite stupid. I stumbled through the course ably
enough but didn’t go near physics again for a long time thereafter.

Much later, when I again gathered the courage to dip my toes within mechanics’
waters, I began to follow the chain of textbook footnotes that innocently begin “For
more on this topic, see...” That policy led me into a labyrinth from which, even
twenty years later, I have not yet managed to extricate myself. In particular, I quickly
encountered what I like to call the lousy encyclopedia phenomenon, after a regrettable
“reference work”¢ that my parents had been snookered into purchasing (the 1950s
represented a notorious era of encyclopedia mania®?). As a child, I would eagerly open
its glossy pages to some favorite subject (“snakes,” say). The information there provided
invariantly proved inadequate. However, hope still remained, for at the end of the
article a long list of encouraging cross-references was appended: “for more information,
see rattlesnake; viper; reptile, oviparous. . . ” etc. Tracking those down, I might glean a
few pitiful scraps of information and then encounter yet another cluster of beckoning
citations. Oh, the hours I wasted chasing those informational teasers, never managing to
learn much about snakes at all!

In truth, this same unsatisfying process occurs in classical physics when one follows
its characteristic chains of footnotes (although, unlike that boyhood encyclopedia, quite
substantive amounts of useful information are gathered at each way station in the
journey). Consider the popular categorization of classical physics as billiard ball
mechanics. In point of fact, it is quite unlikely that any treatment of the fully generic
billiard ball collision can be found anywhere in the physical literature. Instead, one is
usually provided with accounts that work approximately well in a limited range of
cases, coupled with a footnote of the “for more details, see . . . ” type. For example most
undergraduate primers in mechanics highlight a treatment that essentially derives from
Newton (sometimes supplemented in the better books by allied considerations invol-
ving rigid body motions due to Euler). But such techniques can supply reasonable
answers only with respect to a limited and unrealistic subset of billiard problems, as
simple equation counting readily establishes (the technique does not provide enough
data to resolve what happens in a triple collision, for example). Even more oddly, many
of the chief events involved in a collision are not mentioned in the Newtonian treatment

3¢ The World Book Encyclopedia (Chicago: Quarrie Co., 1953).
37 Dwight MacDonald, Against the American Grain (New York: Random House, 1962).
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at all. Real spheres distort severely under impact, as a snapshot with fast film readily
demonstrates but the Newtonian scheme speaks nothing of this. In fact, we will be
immediately warned of the deficiencies of the Newtonian approach if we track down a
specialist text on impact by following the trail of footnotes:

The initial approach [historically] to the laws of collisions was predicated on the behavior
of objects as rigid bodies, with suitable correction factors accounting for energy losses. It is
interesting to note that this concept has survived essentially unchanged to the present day
and represents the only exposition of impact in most texts on dynamics.?8

It is important to observe that the specialist texts do not simply “add more details” to
Newton in any reasonable sense of that phrase, but commonly overturn the under-
pinnings of the older treatments altogether. In the case at hand, the entire mathematical
setting is replaced: specifically, the Newtonian treatment utilizes ordinary differential
equations, whereas the specialist texts employ partial differential equations of some
class, which, from a mathematical point of view, represent an altogether different breed
of critter. This shift allows the specialist texts to characterize the flexibilities of the balls
within their treatments, although once again, several layers of coverage of increasing
scope can be found along the chain of footnotes. At the next stage of detail our balls will
usually be treated according to a quasi-statical policy pioneered by Heinrich Hertz: the
collision events are broken into stages that are assumed to relax into one another in a
“finds a local equilibrium” manner.?® This method provides very nice approximations
for an important range of cases, but there are plainly billiard ball events—when wave
movements initiate within the balls—that fall outside its range of application. Again we
can easily find treatments that take up those factors, again with mathematical and physical
factors emerging into centrality that had passed unmentioned before: weak solutions and
thermodynamics, in the situations when the waves form shocks.#0 High speed collisions
at explosive velocities bring an entirely new range of effects in their wake.

To the best I know, this lengthy chain of billiard ball declination never reaches
bottom. We shall want to learn why such lack of final foundations is to be inherently
expected within classical mechanics’ realm.

To this end, it is useful to picture situations like this as series of descriptive patches
that link to one another via “for more detail, see . . . ” linkages. Patchwork arrangements
of this general type, which we will frequently discover in our examples, shall be called
facades here: they represent a basic form of the polycrystalline structuring of language
mentioned in Chapter 1. Applied mathematics suggests sound strategic reasons why a
practical descriptive language will sometimes assume such oddly disjointed forms.
Recognizing the positive virtues of a facade is possibly the best route to understanding
the general approach to natural linguistic development advocated in this book.

3 Werner Goldsmith, Impact (Mineola, NY: Dover, 2001), 1.

3 Heinrich Hertz, “On the Contact of Elastic Solids™ in Miscellaneous Papers by Heinrich Hertz (London: Macmillan,
1896). K. L. Johnson, Contact Mechanics (Cambridge: Cambridge University Press, 1987).

40 Michel Frémond, Non-smooth Thermo-mechanics (Berlin: Springer, 2002).

4 Marc André Meyers, Dynamic Behavior of Materials (New York: John Wiley and Sons, 1994).
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Returning to my problems with the bead sliding along a wire, it turns out that a similar
chain of “follow the footnote” qualifications can be found here as well, which, in their
more specialized levels, struggle mightily with the exact issues that I had raised with my
instructor (details will be provided in (6,xiii)). It would have been far better for me if my
instructor had notified me of this simple fact (although I doubt that he was aware of it
himself), just as it is regrettable that many entry level texts improperly foster the illusion
that the contents they provide handle the affairs encountered upon a pool table with
perfect satisfaction (even if their footnotes renege on the promises tendered). To be sure,
the capacity to steamroller over delicacies enjoys its own vital, if rude, rationale, for it
allows a physicist, in Hertz’ words, “to get on to examples which speak for themselves.”
An instructor can rapidly build up a facade that, in terms of bare-boned efficiency, may
prove to be optimally effective in addressing the relevant physical events with minimal
pedagogic fuss. From this point of view, it was the naive theory T expectations I acquired
from my brother’s philosophy books that were at fault: I expected uniform axiomatics
within a dominion that is better approached via patchwork facade.

But why are such methodological issues so often left enveloped in fog? Why do
writers of elementary textbooks invariably adopt a tone in which “classical mechanics”
is presented as a compact and neatly unified subject, well known to all, when this
hyperbole merely wraps an “emperor’s new clothes” obscurity over a more complexly
structured situation? Such procedures scarcely invite clear thinking and needlessly scare
away the many rational souls (mathematicians and lay people, as well as philosophers)
who might otherwise enjoy physics.42

42 Mark Kac comments:

In kinetic theory volumes Av “small enough to be taken as elements of integration yet large enough to contain many particles”
rendered [thermodynamics] unpalatable and even repulsive to a young mind already conditioned to look for clarity and rigor.

T. W. Korner, Fourier Analzsis (Cambridge: Cambridge University Press, 1988), 176.
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Part of the reason, I think, traces to the continuing hold of the classical picture of
concepts—or, at least, of the ur-philosophical sources from which it springs—, for those
ingredients lead physicists to look upon their facades in a largely classical manner.
Rather than appreciating the concrete practical considerations that naturally join “force”
as it is used on sheet A of the mechanical facade to its somewhat different employment
over sheet B, the physicists assume that they grasp some ineffable general conception of
force that binds these employments together in hard-to-articulate commonality: “The
same notion is plainly involved in both cases—I can feel their kinship in my bones,
although I can’t explain its basis to the mathematicians’ satisfaction.” Such sentiments
then engender a misty conviction that physicists enjoy special powers of intuition, while
the mathematician’s sharper scruples are held in undeserved contempt (Richard
Feynman represented a fount of such dubious opinion). Such attitudes substitute mystic
conceptual intimations for the complex, but not particularly foggy, factors that build
up a facade-like structure around “force.” No doubt my freshman instructor’s impa-
tience with my trifling “philosopher’s questions” was grounded in some measure of
this oracular arrogance as well. Like the Pearson case, such views substitute hazy
ur-philosophy for genuine mathematical lapses.

All of this provides another illustration of the ways in which ur-philosophical thinking
about concepts occasions unexpected harms elsewhere. At first sight, popular malarky
about the physicist’s “intuition” seems as if it merely represents a harmless display of
self-congratulatory vanity. But such views plainly provide meat and drink for the
obnoxious “big idea” prejudices of our Chapter 2 moralist and the unproductive
ditherings of the teenager we shall meet in 8,i. Textbook braggadocio with respect to
billiard balls can exert deleterious effects even upon faraway subjects such as the history
of philosophy, where the labors of a Descartes or a Leibniz are regularly patronized for
getting “Newton’s rules for impact wrong” (such Newton-biased commentary is plainly
insensitive to the conflicting strands that weave deeply through mechanical thought
everywhere). What compulsion drives us to claim that we know more about billiard
balls than we really do>—why do we regularly pretend hard things are easy?

In the days of old Hollywood, fantastic sets were constructed that resembled Babylon
in all its ancient glory on screen, but, in sober reality, consisted of nothing but paste-
board cutouts arranged to appear, from the camera’s chosen angle, like an integral
metropolis. In the billiard ball case, we witness sheets of mechanical assertion that do
not truly cohere into unified doctrine in their own rights, but merely appear as if they
do, if the qualities of their adjoining edges are not scrutinized scrupulously. And this
capacity for doctrinal mimicry is the aspect of my facades that I shall emphasize most in
the sequel: they represent patchworks of incongruent claims that might very well pass
for unified theories, at least, in the dark with a light behind them.

As we move forward, it is important that we look upon the virtues and vices of
facades in a complimentary fashion. For engineering a descriptive language to suit
complicated circumstances, a facade foundation can prove very effective. On the other
hand, these structures can promote deep misunderstandings if their supportive archi-
tecture passes unrecognized.
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(vii)

Variable reduction. It is common nowadays to encounter commentary such as the
following: “A subject like classical physics is not really a ‘theory” in the old-fashioned
sense, but a practice, woven together by the techniques that practitioners acquire from
their community.” I find glosses of this type singularly unhelpful, for their import
usually shifts rapidly betwixt tautology and outright falsehood. I believe many writers
get drawn into the fuzzy lair of “practice” because they fancy that science’s vocabulary
can become entangled within a public web thereby.

Such a societal focus is apt to distract us from addressing a serious question that
enjoys a quite interesting answer, at least in my opinion. As we noted, Hilbert included
the axiomatization of classical physics on his famous 1899 list of problems that math-
ematics should address during the coming century:

The investigations on the foundations of geometry suggest the problem: To treat in the same
manner, by means of axioms, those physical sciences in which mathematics plays an
important part; in the first rank are the theory of probabilities and mechanics.*?

But if mechanics cannot be successfully regimented in this form, then it should be worth
understanding why. After all, once philosophical demands that bridge principles be
included in our axiomatic mix are set aside, then the call for axiomatics amounts to little
more than a request for a clear articulation of doctrine. And what could be wrong in
that? Surely it is better to articulate what we wish to say in crisp terms rather than
reveling in the ill-defined and loose?

In a nutshell, a proper answer traces to the fact that the macroscopic objects we
attempt to treat in classical mechanics are enormously complicated in both structure
and behavior. Any practical vocabulary must be strategically framed with these limita-
tions firmly in view. To be able to discuss such assemblies with any specificity, our stock
of descriptive variables must be radically reduced, from trillions of degrees of freedom
down to two or three (or smoothed out to frame simpler continua). Even systems that
are quite simple in their basic composition often need to be partitioned into more
manageable subsections, either spatially or temporally. For example, consider a hemi-
spherical cup with its rim welded to a table. If we treat the cup as a continuous shell of
two-dimensional metal,“ the governing equations are simple in form, but the distri-
bution of induced stresses will prove fairly complicated, especially near the bottom of
the cup. A standard means of approaching this situation is to drop the terms from the
master equations that become appreciable in magnitude only when the local bending in

43 Hilbert, Problems, 15.

4 James G. Simmonds and James E. Mann, A First Look at Perturbation Theory (Mineola, NY: Dover, 1998), 2. Their
discussion implicitly begins with a one-dimensional equation where the configuration of a slice through the cup is
expressed in terms of a thickness parameter h/R. But the two-dimensional shell equations from which this situation
descends involve a comparable drop from three to two dimensions. This transition likewise involves a (hard to justify)
boundary layer style decomposition as well. Cf. Diarmuid O Mathtina, Mechanics, Boundary Layers and Function Spaces
(Boston: Birkhatiser, 1989).
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the metal is severe. If we do this, a greatly simplified formula emerges that predicts a
constant stress everywhere in the smooth upper portions of the cup. However, this
approximation is not reasonable near the welded rim where the material curves sharply
and the induced stresses vary rapidly. So we go back to our original equation and
enforce a different policy of simplification. We then obtain a so-called boundary layer
equation that calculates the sharp increase in stress near the table top quite effectively. In
working this out, we match the edge values of our bottom strip to those at the boundary
values of our cup’s top. In short, we descriptively cover our welded object with two patches
of different mathematical types: the first that handles most of the interior and the second
that treats the narrow band of high stress near its rim. Notice that each localized rep-
resentation leaves out important aspects of the governing physics that prove important
in the patch next door (through dropping relevant terms from the cup’s original
equations). I might also mention (we’ll come back to this topic later) that the compli-
cated join region between the two patches actually corresponds to a finite belt around
our cup, even though it is represented as a simple bounding line in our reduced, two
patch description.

This flavor of variable simplification is usually called boundary layer technique after its
famous employment in the early 1900s by Ludwig Prandtl.#s In that original context,
complex equations formulated by Charles Navier and George Stokes govern the internal
behavior of an incompressible fluid (such as water) that opposes shearing with a min-
uscule degree of resistence. So small is this friction that earlier mathematicians com-
monly omitted the terms that govern its influence, obtaining Euler’s (frictionless) fluid
laws as a result. Some simplification was required because, as a piece of mathematics,
the Navier-Stokes equations represent celebrated tough customers unwilling to divulge
their behavioral secrets to virtually anyone (utilizing our highest capacity computers, for
example, a smooth N-S solution can be projected about 1/5 of a second into the future,
after which accumulated roundoff error completely swamps the validity of our results).
Unraveling the mysteries of fluid turbulence is commonly cited as one of the greatest
open challenges in macroscopic physics and its issues have proved intractable mainly
because of the truculent nature of the N-S formulae. Such ornery behavior encourages

4 Herbert Oertel, ed., Prandtl’s Essentials of Fluid Mechanics (New York: Springer, 2004).
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the Eulerian simplification but these frictionless simplifications display a wide variety of
counterintuitive consequences—viz., airplane wings should experience neither drag nor
lift (leading many nineteenth century experts to glumly predict the impossibility of
heavier than air flight). However, Prandtl recognized that near pipe walls or airplane
wings, the fluid must remain motionlessly attached to their surfaces, inducing a very
sharp variation in the fluid velocity within a small layer along the boundary. This large
change turns on the friction-related term in the N-S equations, no matter how small its
coefficient of viscosity might be. Prandtl recognized that, if the fluid didn’t become too
turbulent, that he could reasonably join together appropriate simplifications of the N-S
equations in the manner of our welded cup and thereby describe our flow in plausible
approximate terms (as long as it remains laminar).

It can be helpful to picture the general problems of variable reduction in the abstract
manner favored by applied mathematicians. The full behavior of a physical system can
be symbolized by the motion of a point buzzing about within some high dimensional
phase space, which we can portray as a complicated surface of possibly infinite
dimension. As the “point” (which may represent a huge swarm of fluid molecules)
moves around in the phase space, its component parts get assigned different mixtures
of positions and velocities that completely fix its current state and disposition.
Accordingly, a small swarm of one hundred non-rotating “molecules” will live in a
phase space of six hundred dimensions! Obviously, these are too many variables to
handle conveniently even on a computer. When we seek a set of reduced variables that
can efficiently capture the main features of our swarm’s complicated behavior, we are,
in effect, looking for some simpler, lower dimension manifold to which the true
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motion of our liquid will stay approximately close, at least for considerable portions of
its career. In the picture, the chicken-shaped object u is supposed to represent such a
hypothetical reductive submanifold: the hope is that the interactions between fluid
molecules will keep the swarm’s system point buzzing fairly close to the chicken-
shaped surface.

Quite often—and this situation closely resembles the problematic addressed by the
boundary layer approach—, even this simplified manifold may be too hard to treat
directly with computational effectiveness, so sometimes the system’s behavior is further
factored into different temporal epoches, matching each era to motions within even
simpler submanifolds S; and S,. The basic ploy is much like the decompositions of
boundary layer technique, but our problem is now divided into distinct temporal intervals
rather than the spatial regions of the cup case. For example, suppose we suddenly apply a
steady vibration (an A 440 tone, for example) to a telegraph line. The best way to
understand the circuit’s reaction is to divide its behavior between the transient response
that dominates when the early stages of our circuit’s career are first applied and the
steady state response that eventually prevails after the aftereffects of the initial disturbance
have died away. Usually the transient response takes the form of a large, spiky pulse that
gradually diminishes. If we pay attention to its patterns only, it can be modeled as simple
decay, which we regard as occurring in the linear submanifold S; sitting near to our
chicken planet. Eventually, our circuit will subside into a periodic forced oscillation (not
necessarily at A 440) which again we treat separately within a circular submanifold S,
whose system point travels around and around the loop. If we wish we can now erase
the chicken planet as descriptively useless and regard the transient and steady state
manifolds §; and S, as two large planets embedded in the larger phase space. We then
picture the system point that represents our circuit as a little airplane that flies very near
these celestial bodies. During the first part of its travels, our airplane hovers very near
the surface of the transient planet, without landing on it, but eventually zooms off to
float over the steady state planet, once again without ever completely landing. Our
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aircraft is not allowed to land on either surface because, at any point in real time, the
circuit’s true behavior represents a weighted mixture of the two types of response, so
that some small measure of transient response always lingers in the circuit no matter
how long we wait. In the usual jargon, our system point only approaches our two
planets asymptotically. Accordingly, we calculate the smoother behaviors witnessed in
manifolds S; and S, and interpolate our results boundary layer-style over the period of
time in which our little airplane is busy traveling from one planet to another (so the
“join region” is not treated as a singular boundary, but as a mushy segment that we
characterize by simple extrapolation between S; and S,). We obtain our desired reduced
variables (here the degree of transient decay and the steady state oscillation, respec-
tively) from the local geography of the planets upon which we have allowed our circuit’s
representative point to temporarily land.

We shall revisit this important notion of a complex behavior staying asymptotically
near some simpler behavior from a number of points of view throughout the book; it is
critical to understanding the oddities of many types of descriptive behavior.

Asnoted, in these circumstances we witness a temporal form of descriptive bifurcation,
rather than the spatial decomposition illustrated in our two boundary layer cases, but the
basic intent of the reductive strategy remains essentially the same (there are many other
factorization policies possible, such as a decomposition into “fast and slow variables,”
but we won’t pursue those here). We might also observe that in this case the “transition
region” between our transient and steady state regions is treated as being of finite
duration, rather than simply butting one asymptotic region against another, as we did in
the boundary layer cases (it is sometimes useful to make the transition region larger in
fluid cases as well). Usually we employ some simple interpolation scheme to patch over
the transition region—we do not want to make any detailed attempt to describe what
actually occurs in this region.

Indeed—and this is the truly striking methodological ploy illustrated in all these
maneuvers—, we achieve our reduced variable simplicity precisely by sweeping most of
the difficult physics into regions we do not attempt to describe accurately: I call this a
policy of physics avoidance. And the general idea is this: if we can examine a situation
from several sides and discern that some catastrophe is certain to occur, we needn’t
describe the complete details of that calamity in order to predict when it will occur and
what its likely aftermath might be (“There’s going to be a war here and the country will
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be destitute thereafter”). This may sound silly, but it’s exactly the policy enforced within
one of the great paradigms of “physics avoidance™ Riemann and P. H. Hugoniot’s
celebrated approach to shock waves.#6 Suppose we put our gas in a long tube and give it
a violent shove on one end. There is a simple equation that describes our gas as a
continuous fluid, subject to a little viscosity. Now if the initial impulse is strong enough,
the faster molecules in the pulse will eventually overtake their slower moving brethren
ahead and create an awful shock wave pileup, like the traffic snarl that would occur if our
molecules had been automobiles. From the point of view of our continuous gas
equation, this situation represents a descriptive inconsistency, for our equation actually
predicts that our gas must display two distinct velocities at exactly the same spot and
time (in the jargon, its characteristics cross). Prima facie, one would expect that this
apparent contradiction in the mathematics will force us to abandon our smoothed out
fluid description and turn to the complex details of how discrete molecules interact
when forced into such close quarters. “Don’t be so hasty,” announce Riemann and
Hugoniot. “We can accurately predict from the gas’s ingoing behavior when the shock
wave is going to arise and how much gas momentum will be funneled into that event.
Moreover, by appealing to thermodynamics, we can also predict how the gas on the
other side of the shock front will flow smoothly away from the event. And by piecing
this two-sided information together, we can predict exactly how fast the shock wave will
move down the tube, without needing to know the complex details that occur inside the
shocked region.” Thus the Riemann-Hugoniot policy sweeps what, in real life, repres-
ents a narrow but still finite region of shocked air into a two-dimensional boundary that
separates regions of smoother gas. The treatment descriptively collapses a finite area of
great complexity into a singularity: a lower dimensional boundary or point separation.

46 James N. Johnson and Roger Chéret, Classic Papers in Shock Compression Science (New York: Springer, 1998).
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Riemann and Hugoniot do not attempt to write a “law” to directly govern the shocked
area’s behavior; they instead employ simple “boundary condition” stipulations to
dictate how the two smoother gas regions piece together.

However, the fact that a region can be descriptively avoided in this manner does not
indicate that it is therefore unimportant: the condition at the shock front represents the
most important physical event that occurs in our tube. It is merely that we can keep
adequate track of its overall influence in a minimal descriptive shorthand, just as “a
terrible war between North and South occurred in 1861-5” may supply sufficient
information to appreciate the Civil War’s long term effects upon our country
adequately. Indeed, the whole idea of variable reduction or descriptive shorthand is that
we are able to locate some shock-like receptacle that can absorb complexities and allow
us to treat its neighboring regions in a simplified fashion. The basic Riemann-Hugoniot
moral sounds like a methodological paradox when stated bluntly: a good recipe for
achieving descriptive success papers over the physical events most responsible for the
phenomena we witness! But that, in fact, is the manner in which successful variable
reduction typically works.

The usual elementary physics approach to billiard balls utilizes virtually the same idea
to obtain passably accurate results for simple collisions. Devised by Newton, the basic
trick is to almost—but not completely—cover the history of our colliding balls with
two descriptive patches, one devoted to the balls as they approach the collision and
the other as they scatter away from it. But the actual events of compression and
reexpansion that occur when our two balls contact one another are set within a little
window that our method does not attempt to describe. Instead, we bridge over this
temporal hiatus by matching our incoming and outgoing sheets according to a rule of
thumb involving gross energetic qualities and a crudely empirical coefficient of restitution
(in the simplest—and most inaccurate—treatments, one simply assumes that the balls

/compression

undescribed interval
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are “elastic”). The rough reasonableness of such approximation can be justified by
Riemann-Hugoniot style considerations, but it is plain that our method collapses the
central causal events into an untreated temporal singularity. Notice how all the moments
in which real spheroids display distortion have been swept into the collision singularity:
Newton’s treatment doesn’t provide a whisper of a suggestion that billiard balls might
be flexible.

But, in the long run, this approach is too crude to handle the blows encountered in,
e.g., sophisticated aircraft design, where an entirely new mathematical army (partial
differential equations et al.) must march on the scene like cavalry reinforcements. As we
saw, in many books, the first wave of this incursion follows a strategy devised by Hertz,
that breaks histories of our colliding balls into discrete stages whose compressed states
are assumed to relax into one another quasi-statically. But, in typical lousy encyclopedia
manner, this treatment merely represents a (very valuable) stopgap, for Hertz’ recipe
isn’t adequate to substantive internal wave motion or truly violent impact, where shock
waves will form as well.

We should observe that, by utilizing some important considerations of Euler’s with respect
to rigid body behavior, the Newtonian coefficient of restitution approach can be improved to
handle oblique impacts with tolerable success and supply predictions more or less adequate to
most—but not alll—standard billiard table events. But I've omitted this intermediate strategy
from my story, which is complicated enough as it is.

And this is why we confront the complicated situation illustrated in the lousy
encyclopedia diagram of the previous section. Over the real world of anticipated billiard
behaviors there float several different descriptive patches representing different recipes
for describing and reasoning about our real world events. The highest layer corresponds
to Newtonian’s coefficient of restitution strategy and covers more or less adequately an
incomplete range of real world histories (hard balls with brief encounter times). When
we attempt to apply this treatment to more sustained collisions, we encounter a “for
more details, see . ..” link that drops us into the Hertzian plot offering a considerably
different approach to similar events. But this methodology breaks down in turn
for severe impacts and we are shuttled onto the considerably more complicated
methods utilized in the “full elasticity” patch. And so on. Each of these local arenas
share generally the same vocabulary in common (“mass,” “shape,” etc.), but they
individually narrate rather different stories with respect to the events they cover
(balls do not alter their shapes in the Newtonian accounts but they do in the other
treatments; they do not transmit waves in the Hertzian picture, etc.). Typically, quite
different mathematical tools supply the inferential engines that drive the reasoning
within each patch.

A descriptive complex of this quilt-like pattern supplies a good example of what
I intend by a facade: a set of patches or plateaus that are formally inconsistent with
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one another but are stitched together by “for more details, see . ..” linkages or other
bridgework. Often the whole is fabricated in such a manner that, if we don’t pay close
attention to its discontinuous boundary joins and shifts in mathematical setting, we
might suppose that we are looking at a theory ready to be axiomatized (recall the
Hollywood sound stage analogy that motivates my choice of the “facade” label).
Indeed, if those “for more details, see...” remarks were literally true—that is, if we
truly encountered simple elaborative extensions of the treatments witnessed in higher
patches—, then we might very well be looking upon a genuine theory. But in a true
facade, something more radical occurs, for the patches do not cohere with one
another and important physical information is secretly encoded into the discontinuous
boundaries between sections, as we’ll observe in the next section. To be sure, we may
still feel that our local treatments “don’t really clash with one another in any serious
way,” but this hazy impression of “family resemblance” shouldn’t cause us to over-
look the quite interesting forms of data registration that facade organizations permit.
Unfortunately, our strong ur-philosophical inclinations towards a classical picture of
concepts encourage us to overlook this vital informational possibility. Instead, we
automatically assume, in the absence of much direct evidence, that there must be
some lowest level treatment of Newtonian physics that embraces, in principle, the
descriptive virtues of all of the higher platforms and will thereby accept a uniform
axiomatization over its full basement dominion. To be sure, no one of a practical
frame of mind would ever choose to toil amid the fussy mathematical complications
native to this subterranean layer, but we feel certain that such foundations are down
there, regardless.

Well, it is natural to make suppositions such as this, but, as we’ll learn in the next
section, they are probably mistaken: classical mechanics doesn’t possess a lowest uni-
formizing layer of the presumed type. And the chief sermon our discussion strives to
preach is: that absence doesn’t prevent Newtonian physics from serving as a dandy
information-bearing structure in its own right. Those who posit basement chambers
they’ve never visited should recall the gullibility of the innocent souls who observe the
clever montages on the movie screen and exclaim, “My, it must have taken a lot of
bricks to build a city that big.”

In other words, a strong and unverified faith in classical physics’ guaranteed
axiomatizability generally stems from a false picture of how its admirable stock of
predicates gather their descriptive utilities: there are important alternatives—including
my facades—that have been overlooked. And that mistake, in microcosm, encapsul-
ates many of the basic mechanisms responsible for the other wur-philosophical
difficulties we explore in this book. Anytime we blithely presume that the “conceptual
contents” attached to a passel of predicates behave in the simple manner sketched
within the classical picture, we are in danger of building ourselves up for an awful
letdown, as Fred Astaire once put it: some unfortunate ur-philosophical muddle
may lie in the offing. That warning of optimism-induced error represents the chief
message of this book, which we will examine from various vantage points throughout
the book.
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(viii)

A funny thing happened on the way to the formalism. Let us now explore how our
two themes—{facade structure and variable reduction—relate to one another. First of all,
it is easy to see that any effective policy of variable reduction is apt to create a need for
linked satellite treatments in the mode of the lousy encyclopedia phenomenon. These
chains of connection arise because the coverage offered within a local patch can rarely
reach all of the real world cases we intuitively expect to handle—if not, significant
variable reduction would be likely impossible. Within the scope of any particular patch’s
coverage, there will generally appear black sheep that refuse to submit to the policies of
physics avoidance locally practiced, simply because the physical effects we have man-
aged to suppress elsewhere become quite important with respect to these prodigal cases.
Their behaviors can’t be profitably sectioned into simpler regions because they stay
complicated everywhere. For example, suppose we have water running through a pipe.
If the flow is not very intense, Prandtl’s boundary layer trick allows us to factor the fluid
into two regimes: near the wall and out in the free stream, where the dominant physical
effects simplify in different ways (in their interfacial region, the active physics remains
quite complicated but we can safely interpolate over this volume because it’s fairly
small). But let us now speed up our flow a little (that should be okay; the situation
should belong to the same physical family as before: merely water moving down a pipe a
little faster). But now our system acts as an uncooperative sibling to those considered
before: the water turns turbulent and won’t submit to simple boundary layer technique
at all. The regions of complicated physics that we could previously confine to narrow
wedges of interpolation now reign everywhere in our pipe. To describe our faster
moving fluid adequately, we must regretfully leave the land of boundary layer theory
and take up residence in a more complicated mathematical patch: the kingdom of the
unreduced Navier-Stokes equations. Would that anyone knew exactly how we might
reason there effectively!
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Plainly, such black sheep cases are practically unavoidable under any policy of
variable reduction: circumstances will always arise that demand that we open up
internal degrees of freedom that we have elsewhere crushed into singularities or swept
into approximate bounding conditions. Thus, as we drop into the lower layers of our
billiard ball cascade, degrees of movement or temporal events get unfrozen within our
balls that we had treated as approximately rigid or static in the platform above. Or, to
vary the example, if we allow the gas in our tube to become too rarified (or if we need to
examine the local shock front structure more finely), we will be forced to abandon our
convenient reliance upon the smoothed out Burger’s equation and must consider
instead the messy statistical mechanics of a huge swarm of individualized gas molecules.
Notice that this shift again completely alters both the ontology and the mathematics of
the previous patch. So the customary price of practicing sound physics avoidance is that
we must expect that our efforts will need to be trailed by a pack of incongruent satellite
treatments, where some effort is devoted to the rebellious lambs that elude our own
descriptive techniques.

Incidently, the physics avoidance practiced in these satellite annexes will not necessarily prove
less extreme than those adopted within the perimeters of the Newtonian treatment; it may be
simply different. Thus under Hertz’ quasi-statical approach, the capacity of the balls to carry
waves becomes suppressed through the background appeals to moment-by-moment equilib-
rium. In some circumstances, the cruder coefficient of restitution approach can supply more
reliable predictions than this technique.

Besides the appendages motivated by black sheep cases, promising collections of
physical doctrine often enlarge surreptitiously into patchwork organization through the
mechanism of property dragging nucleation discussed earlier. It was completely natural for
Charles Navier to pattern his recipe for obtaining equations for viscous fluids after his
successes in setting up a model for elastic solids. But in so doing, the physical correlates
of the innocent-looking term “particle” become slightly twisted, so that this classifica-
tion now attaches to a more abstract invariant of conserved transport, viz. that supplied
in the ship of Theseus reading sketched above. Although this subtle shift would have
been impossible to recognize at the time, it becomes mandatary to pay some attention
later on, as confusing ambiguities about “force” and “conservation of mass” emerge (the
simplest curative is to warn researchers against borrowing results about liquids too
hastily from the solids). Maintaining a facade-like bridgework between ingots of iron and
tubs of water makes excellent pedagogical sense, for the ploy allows the basic map of
classical success to be placed before the novice with remarkable efficiency, although a
later need to compensate for the tacit property dragging through border crossing
restrictions is likely to arise.

Here a toleration of property dragging should not be regarded as necessarily a
mistake: a facade should be considered as an organizational structure possessing
advantages all its own. Used wisely, its quilted patches can provide a platform for useful
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descriptive practices in remarkably effective ways, nicely engineered to evade many of
the convolutions that more straightforward “is a dog”/being a dog arrangements would
confront. Indeed, if we take our rather limited capacities for stringing bits of language
together into consideration, a facade platform may sometimes provide the only
descriptive scheme available to us (a theme to be developed further in Chapter 6). But
the price of a facade’s advantages is vigilance: we must be wary in how we shuttle
information between plateaus (boundary line controls must police our inter-patch
transactions). Plainly, a descriptive language built up as an incongruent patchwork
cannot submit straightforwardly to axiomatization, which, by its inherent nature,
provides a uniform covering of the events it seeks to describe. I submit that this con-
sideration supplies the true reason why Hilbert’s sixth problem on the foundations of
classical mechanics was never fully resolvable in its originally intended terms: con-
sidered across its complete domain of intended coverage, classical doctrine can only be
viewed as a remarkably efficient covering facade—its descriptive policies cannot be
regularized enough to submit to proper axiomatic organization. To be sure, fairly
extensive localized portions can be very usefully systematized (as in Noll’s scheme for
continuum mechanics), but they are neither able to claim full classical coverage nor
avoid black sheep cases whose standard “classical treatment” is typically handled in
other patches using different resources.

Noll's original axiom set makes no attempt to handle fracture, extreme phase change, and many
of the other situations described in the fine print of section (ix). To be sure, various tricks have
been developed that bring some of these phenomena under the umbrella of continuum
mechanics, but the more natural classical approach to fracture et al. appeals to discretely joined
molecules. This switch in explanatory preference results in another form of foundational looping
akin to those I describe in 6,xi.

But why can’t we do better? “Surely,” the reader interjects, “there should be some
lowest level of classical behavior able to cover all of our anticipated billiard events, in a
manner that explains the utility of the higher patches as merely convenient approx-
imations to its fuller story? It is only this lowest layer that we expect to axiomatize.”
Indeed, Hilbert (who was quite aware of asymptotic coverage) made this expectation
quite clear in the comments he attached to his sixth problem (and made some prescient
suggestions as to what aspects of classical doctrine might potentially serve as a lowest
layer). But a surprise lies here, for such a “bottom level” lies in quantum theory, not
classical mechanics at all!

If we diligently search for a lowest common layer to mechanics that speaks in a
wholly classical voice, we soon encounter a puzzling foundational looping, where, by
following the trails of “for more details, see...,” we often find ourselves returning
to levels we’d thought we’d already left behind. I'll postpone most examples of this
phenomenon until Chapter 6, but we’ll observe in the next section that the shock waves
that sometimes reverberate within the innards of clashing billiard balls demand that
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size scale at which classical
joins between patches approximation becomes viable

creates classical facade /

temperature and chemical potential be included amongst our primitive “mechanical
variables,” even though we might have presumed that those would have long since
disappeared from our “lowest level” Newtonian physics.

Our musings on the welded cup suggest a different way of rationalizing the puzzling
patterns found in classical organization: they arise as an asymptotic covering of the
quantum domain, just as our two patches of simplified coverage nicely fit over our
target cup. If we ask ourselves from a quantum mechanical perspective, “At what length
scale will quantum effects supply molecules with a sufficiently robust notion of shape
that classical modeling techniques will begin to provide useful answers?”, we discover
that this quantum/ classical handoff occurs at many different levels depending on the
particularities of the system studied. That is, molecules (or, quite often, matter collected
into bundles of a higher scale of organization) must be first supplied with a trackable
“shape” before any form of classical treatment is applicable. But the size scale at which
these tradeoft points are permitted can vary greatly. Consider a substance such as a steel
bar. Many cases of mild flexure can be modeled fairly successfully by treating the barasa
classical continuum or by appealing to sets of small classical “molecules” locked in
crystal array. However, more complex phenomena in the metal require greater
attention to the details of its elaborate polycrystalline matrix, where very rapid chemical
changes and migrations of material occur along grain boundaries. Often these processes
inherently require quantum mechanics for their understanding and these considerations
force the quantum/classical crossover points to a higher length scale. Any significant
involvement of electrical effects tends to do the same. Appeals to temperature and
entropy are common even in the bottom level “classical” stories, because the applic-
ability of thermodynamic principle typically reaches below the level of classical/
quantum handoff with respect to shape. Furthermore, a survey of successful exemplars
of classical “molecular modeling” shows that, for related reasons, sometimes the
“molecules” selected can be modeled as point masses, sometimes as rigid bodies and
sometimes as some simple flavor of flexible body (in other words, modeling practice
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picks no favorite among the standard competitors for serving as the “basic objects™ of
classical physics). Quite commonly, sundry gaps arising within the classical narratives
get patched over with straightforward appeals to quantum considerations, without any
attempt to construct a “classical story™ for these splices (in my diagram such quantum
bridge work corresponds to the gullies between the classical plateaus). The net effect of
this bumpy support makes classical doctrine look like a suit of armor welded together
from a diverse set of stiff plates. Considered solely on its own terms, its organizational
rationale will seem elusive, but, regarded as outer fitting suitable for a quantum
mechanical knight, the entire affair makes complete strategic sense as an efficient
asymptotic covering. To dogmatically assume that this jumble of hinged doctrine can be
regularized into an axiomatized format that employs only Newtonian terminology
misdiagnoses the true nature of its descriptive successes: they are effective precisely
because their sundry routines of physics avoidance neatly cover the quantum realm like
an excellently tailored fabrication of buckler, breastplate and shin guard. In other words,
if we purify the contents of the predicates that repose upon our facade into complete
internal coherence, we will find ourselves sitting within the land of quantum mechanics,
and no longer in classical mechanics at all.

But, of course, it is entirely understandable why David Hilbert and the physicists of
his day would not have anticipated this assessment and would have looked to other
means for resolving the surface oddities of classificatory use that puzzled the Victorians.
Who might have then conceived that it is through quantum mechanics that classical
doctrine would find its “unity”?

Occasionally, one still runs across seriously intended derivations that seek to found
substantial portions of classical doctrine upon point masses or other hypothetical clas-
sical elements lying far below the length scale of true quantum/classical tradeoff.
Although a justification in terms of approximation technique can sometimes be pro-
vided for these efforts in mythological grounding, quite often one has the suspicion that
such endeavors are driven mainly by raw methodological tropism: the orbit of classical
ideas must be able to close upon itself internally in complete coherence. But what little
bird told our researcher that? Our experience with asymptotic coverings should per-
suade us that a parcel of descriptive language can prove entirely effective without such
internal closure (recall how the true physics that governs our cup is not fully expressed
within any of its localized patches).

In fact, the avian adviser who whispers of axiomatization (I am reminded of the
trouble making parrots popular in balladry) is easy to identify: it is simply our old friend,
the classical picture of concepts. The conviction that inspires our researcher is founded
in the assumption that all concepts are created equal: that if coherently grasped notions
can’t find their application within our unobliging world, they must neatly suit hypo-
thetical possibilities realized elsewhere (this classical democracy of concepts is enshrined
within theses (12) and (28) of Chapter 3’s appendix). But that faith is based entirely upon
ur-philosophical hope, not concrete experience with wandering words.

A policy that constructs hypothetical elements to which no genuine elements of
reality closely respond will be called projection in the sequel. As we shall observe in 5,v,
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critics commonly accuse the classical picture of concepts of ersatz projections akin to
those of our utopian researcher. Indeed, some of Mach’s and Duhem’s doubts about
atomism grew from the suspicion that the evidences offered in their behavior merely
represented unevidenced hypostasis of this ilk. In 10,viii, we’ll learn that such misgivings
were frequently justified.

To properly appreciate the strategic rationale behind a facade-based usage (as
opposed to merely learning how to work ably within its confines), we must recognize
the manner in which its boundary arrangements (and other methods of inter-patch
alignment) offer the language its peculiar effectiveness. A Niels Bohr-like com-
plementarity between inner and exterior description comes into play, for their infor-
mation bearing capacities can be traded off against one another in fascinating ways. In
some situations, it is the placements of the boundaries that carry the greatest burdens in
the descriptive work. The physicist Yasumasa Nishiura expresses this consideration ably:

When we discern [a wide variety of] shapes, we are actually observing their boundary or
perimeter. The boundary is exactly the place where the state (phase) of the matter changes
abruptly, or, in other words, observing the boundary enables us to grasp the shape as a
whole. Information is, so to speak, concentrated on the perimeter.47

Borrowing an analogy often utilized by modern workers in optics (its physical con-
text will be explained in 6,vii), boundary region weldings often provide the vital wire
frame upon which the cloth webbing of interior description gets draped.

Indeed, the lesson that we can adequately appreciate how a descriptive gambit
functions only if we understand how “boundary” and “interior” work against one
another has emerged vividly within many areas of modern applied mathematics. For
example, modern advances in data compression and computation (I'm thinking prim-
arily of wavelets and finite element calculations) trace to the realization that many
problems can be conveniently addressed with unexpectedly simple forms of internal
tools as long as they are spliced together by a suitable schedule of boundary joins.
Likewise, a fruitful mode of interior description might display no easily discernible
match up with physical reality, if its excesses are adequately monitored by the manner in
which the problem’s “boundaries” are addressed (a nice example of this behavior can be
found in the Kutta-Joukowsky paradox of 6,v and 6,xiii, where the wind pressure close to
an airplane wing is allowed to stretched over artificially huge distances, but the results
are held in check by a subtly concealed boundary consideration).

A reconsideration of our earlier examples explains these tradeoffs: the secret to
successful physics avoidance commonly confines keys aspects of the governing physics
to singular surfaces and then performs the bulk of its detailed calculations only with
respect to the smoother regions they hem in. We have already noted that, when we
dropped terms from our original cup equation to produce the simpler equations utilized
in our covering patches, we thereby left much of the operative physics behind (e.g., in

47 Yasumasa Nishiura, Far-from-Equilibrium Dynamics, Kunimochi Sakamoto, trans. (Providence, RI: American
Mathematical Society, 1999), pp. xv—vi.
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the main patch we ignore the terms that dictate how the metal reacts to extreme
bending). Inside each descriptive arena we concentrate upon the effects that locally
dominate and ignore features that may prove vital next door. We crudely interpolate
over the narrow transition band in between because all influences remain of equal
salience in this region and we wouldn’t be able to obtain significant variable reduction if
we treated this region even handedly (this consideration, of course, is the same as gives
rise to our black sheep exceptions). Nonetheless, this computationally neglected region
remains quite vital to the behavior of the cup as a whole: indeed, its severe bending
represents the chief locus where the changes wrought by welding arise.

In short, the net effect of our two-patch covering is to divide the underlying physics of
the cup into factions which are allowed to rule their own duchies with their own laws.
When we attempt to work backwards from these arrangements—that is, we only
observe the fragments of law registered within the patches—, we will not be able to
reconstruct the fuller physics that governs the cup easily, due to its reductive appor-
tionment into fragments. Indeed, as much of the physical principle pertinent to our
system is encoded in where the joins between our patches are located, rather than being
directly manifested in any of the local governing equations. The moral of our reflections
is then: look to the boundaries!

The manner in which locally dominating “investigative moods”™ greatly simplify interior logical
manipulations in a Fitch-style natural deduction system illustrates a similar lesson. These matters
will be discussed in 7,viii.

To those familiar with the manner in which “boundary conditions™ et al. are rou-
tinely addressed in philosophy of science primers, it is plain that none of these vital
considerations have been absorbed. For the historical reasons surveyed in section (iv),
logical empiricist thinking about theoretical structure became engulfed in logic-centered
concerns, allowing the richer architecture of differential equations, their required side
conditions and worthy approximation techniques to wither away into invisibility. As the
implausibilities of positivist doctrine gradually became apparent, many students of
philosophy marched forthwith into the fogs of holism, rather than adopting the wiser
course of returning to the workshops of richer mathematics. But we philosophers
should place a higher valuation upon the subtle wares offered by the mathematicians,
for they, tutored by demanding circumstance, have articulated a wide range of clever
strategies of which the rest of us would have never dreamt, being too willing to muse in
our armchairs about how the world ought to submit to our descriptive gambits. And it’s
true: if Mother Nature were truly a sporting old gal, she’d have adjusted her complex
behaviors to better suit our theory T schematisms. But she isn’t and she hasn’t and so we
must contend with her wiles in more strategically sagacious ways.

If these observations are correct, then all of those holist critics who have reacted to
the failures of logical empiricism by insisting that “science represents an institutional
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practice, not a formalized theory” direct our attention away from the very issues to
which we must attend, if we hope to understand how ur-philosophical puzzles arise,
both in science and elsewhere. Such thinkers encourage the impression that the path to
understanding mystifying policies in science is not to be reached through formal study.
No advice could be further from the truth, in my estimation. The language twisting
strategies I emphasize are commonly subtle and well camouflaged. Usually they can be
flushed from their lairs only through fairly diligent scrutiny of a mathematical character.
Indeed, much of our modern understanding of the facade structures occurrent in
classical doctrine has been obtained as a side consequence of the diligent efforts of
Walter Noll, Clifford Truesdell and others in their efforts to articulate a workable
axiomatization of continuum physics able to guide current work more ably (some details
of this important research will appear at scattered locations throughout this book). In
particular, it is these investigations that have neatly revealed the subtle property
dragging linked to rigidity and incompressibility that we shall discuss in the next section.
As we’ll learn over the course of this book, quite substantive confusions in traditional
philosophy grow from this seemingly insignificant seed. But none of this hidden grain
could have been properly recognized without the original prod of careful investigations
in a strict, axiomatic vein.

For their own purposes, Noll et al. must cleanly segregate the role of so-called constitutive
equations from the more general principles of mechanics. In standard nineteenth century
practice, aspects of each were commonly blurred together through appeal to sundry geometrical
hypotheses (that certain substructures behave like rigid bodies, say, or the point mass idealiza-
tions that Pearson regarded as necessary). In the short run, such tactics offer brisk derivations
for the most widely favored equations utilized in traditional mechanics. At the same time, those
very advantages hindered progress with respect to more rheologically complicated materials: the
toothpastes and rubbers I've mentioned before. Guidance towards formulations adequate to
these stuffs required a crisp recognition that traditional appeals to rigidity introduce a convenient,
but intrinsically alien, element into continuum physics. To be sure, once relevant doctrine is
purified in this manner, the derivation of even the simple wave equation for a vibrating string
proves a rather daunting affair, ably illustrating the moral that sound descriptive practice often
can’t come into its own except by first passing through earlier stages contaminated in clashing
directivities (a conclusion that we shall reach by many paths over the expanse of this book).

In much of her best work, the philosopher Nancy Cartwright*s correctly observes the
patchiness and apparent inconsistencies commonly found in textbook physics, entirely
out of conformity with theory T tidiness. Laboring under the influence of the notion
that “physics is a practice,” she unfortunately concludes that physics merely represents a
loose policy of constructing descriptive pastiches; that it fibs insofar as it pretends to
supply any general or accurate account of the way things are (“lies” is her word; she also

# Nancy Cartwright, How the Laws of Physics Lie (Oxford: Oxford University Press, 1983).
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invents an alternative mythology of casual narratives in the bargain). This appraisal fails
to recognize the entirely coherent (and certainly not mendacious) manner in which
classical physics technique ties together as an asymptotically supported facade. Indeed,
Cartwright completely overlooks the labors of the large army of applied mathematicians
who have unraveled the concrete rationales behind many of the techniques that puzzle
her, many of which represent some variation upon asymptotic approximation. Loose
appeals to “practices” rarely provide any insight into the genuine puzzles of scientific
endeavor, I daresay.

By gesturing exclusively towards the amorphous expanses of webs of belief, practices,
paradigms, holists encourage a naive trust in the unfettered directivities of our everyday
words when we are better advised to scrutinize what the little rascals are up to with
greater diligence. I recall a drawing from an old children’s book where all the King’s
horses and men stood proudly arrayed around a patently inadequate montage of
Humpty-Dumpty, its broken pieces of shell minimally held together by rubber bands
and chewing gum. Treating facades as if they were integral units displays a similar
misapprehension: it doesn’t matter whether we point to our gimcrack assembly and
declare, “Lo! an axiomatized theory,” “Lo! a set of possible worlds” or “Lo! a scientific
practice.” We need a few more “Lo! look what happens to ‘force” when it crosses the
boundary between solid and fluid.”

In this regard, we should observe that the relevant mathematics inside a patch often
supplies internal warning that it has been pushed beyond its applicable limits: when we
attempt to treat the black sheep cases, we discover that we have fewer equations than
variables (as occurs with triple billiard collisions) or that necessary matrices turn singular
(at the “dead points™ within the theory of machines) or that solutions “blow up” in finite
time (as occurs in conventional point particle gravitation). In short, our inferential tools
begin to squeak, “Hey, Bub, I'm experiencing a breakdown in my ability to draw
reasonable consequences; you better bring some additional physics in here to correct the
mathematics.” When these warning balls sound, we are advised to shift to another patch
for adequate coverage. As we've observed, the unhappy price of these migrations is
that we are often required to redecorate our previous work in dramatically new
mathematical shades—we do not simply “add a few more details” to what we've
wrought; we must overturn it all in drastic revolution!

But our gas tube case also shows that sometimes these very squeaks can be cleverly
exploited to temporize on a need to shift patches radically. Heeding Riemann and
Hugoniot’s advice, we can declare, “Let’s take this mathematically impossible blowup
as an omen that a shock wave is forming there.” This ploy allows us to frame an
unexpected variety of in-between mathematical patch, where so-called weak solutions
are now tolerated along side our old formulae (the acceptance of the famous Dirac
o-function falls in place in here). Applied mathematics is full of procrastinating, halfway
repairs of this ilk. Because the phraseology of the calculus can be reconfigured to
encompass “weak solutions” fairly deftly, a casual observer can easily overlook their
intrinsic oddities. A closer look reveals the delicate framework of controls that allow the
Riemann/Hugoniot ploy to work.
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It seems to me that a just consideration of the incomplete and held-together-with-
paper-clip solutions we encounter in classical physical practice ought to give pause to
the unbridled enthusiasm for “possible worlds” that has dominated analytic philosophy
circles in recent years. If pressed, these aficionados commonly reply, “Oh, we all know
what possible worlds are like: think of the billiard ball possible worlds belonging to
Newtonian mechanics or the other species of physics.” Presumably, the phrase “billiard
ball possible worlds” is intended as a colorful way of speaking of the “models of the
Newtonian laws,” conceived in the fashion of the “models” studied in logic (here talk of
“possible worlds” seems to serve largely as a gambit to allow the basic tenets of the
theory T syndrome a longer lease on life, through camouflaging its logic-inspired
structural assumptions in a fuzzy vocabulary that doesn’t sound so overtly syntactic).
But assuming the existence of such globally defined models flies in the face of most
known facts about the solutions that the standard equations of classical physics accept
(such topics enjoy comparatively few models of a global ilk and certainly not with
respect to billiard balls). Furthermore, the black sheep phenomenon indicates that
individual solutions rarely form into the manifolds of similar possibilities that we expect
to see. For example, the Newtonian patch maintains that two billiard balls that clash
head on will bounce away without flexure in a coefficient of restitution manner, yet, if
three balls happen to bump, they will be treated as if they all distort internally? But how
can our spread of “Newtonian possible worlds™ treat these cases so differently? Likewise,
standard approaches don’t properly allow iron bars and buckets of water to sit together
in the same patch—what sorts of “possible world” could those restrictions reflect?
Plainly, the possible world enthusiast has tacitly presumed that some basement layer
exists to regularize all of these treatments, but, as we’ve observed, that represents an
entirely unproven promise. Of course, these mismatched behaviors make a good deal of
sense from a facade perspective, but not from any “possible world” point of view,
insofar as I can determine.

Considerations of modality enter physics in many interesting ways, some of which will be
scouted in the next chapter. And the value of “possible world” structures in the formal study of
modal behavior is undeniable. But none of this establishes that the extremely strong demands
implicit in the usual notion of a “Newtonian possible world” can be rendered coherent. Too
often the mere fact that physical thinking can sustain some modal claims is regarded as proof that
the entire edifice of possible world doctrine is viable. It is as if we have agreed to do a “small
favor” for a friend and it then emerges that he expects us to support all of his friends and distant
cousins in opulent style.

I find it hard to view the cult of possible worlds as anything other than the ill-starred
issue of a tacit union between the classical picture of concepts and a lingering theory
T syndrome. The notion seems founded in an extremely strong form of classical gluing,
stronger, in fact, than Russell himself would have endorsed, for not only is the extension
of every suitable predicate held to be concretely fixed everywhere in the real universe,
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but in many other places as well. This second assumption seems to flow from the
superjacent conviction that our “theoretical” concepts are implicitly housed within a
web of theory coherent enough to accept “models.” As we noted, Russell was more
alive to the infirmities of articulate physical doctrine than these parties and would have
refrained from such blithe assumption. Indeed, I find that many practitioners of the
possible world art have almost entirely forgotten the practical motivations for investi-
gating concepts closely that we have retraced in this book. If we ignore these, then
virtually any contention with respect to the realm of concepts may seem possible.

Their dedicated faith in their powers of “conceptual intuition” very much reminds me
of the comparable trust of physicists in their own “physical insight.” In operational effect,
both appeals often serve as excuses for not looking deeper into nitty-gritty mathematical
details that bore them. I think such neglect typically catches up with both parties sooner
or later. Our physicist might be able to hammer out a workable descriptive matrix for
some revealing simple case employing elementary mathematical tools loosely, but it
frequently requires a much deeper level of later critical probing at the hands of applied
mathematicians before a framework is found that can extend these initial discoveries
capably to complex circumstances (to be sure, certain species of physicist—Richard
Feynman, say—never learn to value these labors properly, because in the meantime
their interests will have shifted to some fresh topic of investigation). Perhaps our possible
world philosophers will never be punished for their enthusiasms, but I doubt that their
exertions will be often rewarded either, in the sense of successfully resolving the tensions
that have traditionally animated philosophy. For if the observations advanced in this
book are well founded, those difficulties commonly trace to the hidden turns of the
screw that generate quilt-like linguistic adjustments to the descriptive problems that
Nature sets upon our plates. In Chapter 1, I complained that dwelling upon storybook
possibilities in Nathaniel Hawthorne’s manner can impede our capacities for recognizing
real world mechanisms busy right before our noses. In an allied manner, uncritical
devotion to possible worlds scarcely encourages the careful scrutiny of policies for
patch/boundary accommodation that I believe are helpful. However, since my objec-
tions to the milder exaggerations of Russell’s classicism apply, a fortiori, to possible
world aspirations, I will not beat on this particular drum excessively.

(ix)
Helpful troublemakers. Part of my mission in the previous section was to extol the
virtues of facades as triumphs of efficient linguistic engineering, for fracturing a
descriptive task into patches monitored along their boundaries creates a platform
whereupon reduced variable strategies can exploit localized opportunities very effect-
ively. In real life, however, facades sometimes perform these fine offices in such a
discrete and imperceptible manner that, as an undesirable side effect, they create
ur-philosophical perplexities when their structuring is misunderstood and utopian pro-
jects are plotted upon an erroneous diagnosis. As I've already noted, an unscrutinized
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facade can mimic for a true “theory” (in the sense of a body of doctrine open to axio-
matization) quite capably—these matters of masquerade will prove of great importance
in the sequel (such theory-imitating assemblies I call “theory facades” for that very
reason). Essentially similar problems can affect the usages of everyday descriptive terms
as well. Thus Chapter 7, x will argue that our troubles with “is red” and “expresses
sadness musically” descend from such origins: facade-like controlling structures sur-
round these predicates in a manner that is vital to their integrity but also leads their
registrational capacities to follow different strategies than we anticipate.

In this section, I want to begin a short survey of the role that top-down constraints
such as rigidity and incompressibility play in silently inducing property dragging and
facade formation. These considerations will help us anticipate some of the puzzling
phenomena we shall visit in later chapters, in which these quiet intruders happen to play
a significant, if usually unnoticed, part (in Chapter 9, we shall find that rigid object’s
oddities play a major uncredited role in generating Hume’s famous perplexities about
causation). By a “top-down constraint” I intend any requirement that requires extended
matter to satisfy a prescribed condition over an extended area or extended span of time
(the holonomic constraints of standard physics provide perfect exemplars of what I have in
mind). Rigidity operates in this fashion because it requires a steel girder to hold all of its
length measurements fixed, whereas incompressibility requires a flexible body to
maintain its volume through any alteration in form. Any top-down constraint of this
type is apt to clash in subtle ways with requirements that operate instead in bottom-up
fashion (in the manner, say, of the governing equations for the iron within our truss).
The cracks and joins tolerated within a facade supply enough wiggle room that these
warring tensions can reach practical accommodation through their means.

Appealing to the rigidity of parts has comprised a vital aspect of mechanical tradition
since the Greeks (consider the law of the lever et al.). Indeed, one can safely declare that,
had not such invocations been regularly made, successful physics could have never
gotten off the ground. And the reasons for this are quite simple: we can commonly
obtain answers to physical dilemmas with remarkable simplicity if we know in advance
that, e.g., the girders in a bridge will stay straight (exploitation of rigidity indubitably
constitutes the most widely utilized recipe for effective variable reduction because we
can usually ascertain by visual inspection that the parts in a mechanism stay approxim-
ately rigid). In particular, suppose we are dealing with a truss bridge as illustrated, where
the little wheels on the right signify that the unit is free to move in a horizontal direction.
Utilizing nothing beyond the simple algebra of statics known to the ancients, we can
readily calculate what the stresses will be at every joint of our bridge; we don’t even
need to know what the struts are made of—as long as they stay rigid (in the engineer’s
jargon, our assembly is classified as statically determinate for these reasons).

But let us now replace the little wheels by a clamp and the equations we have been
using will suddenly lock together in over-constraint (adding the clamp puts an additional
equation in our descriptive set and now we have too many to solve). To accommodate
the new condition, we must allow previously frozen degrees of freedom to open up
inside our girders: this is simply the mathematician’s fancy way of saying that we must
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fived determinate structure rolling

allow them to flex. But the rule