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Preface

Many influential works of philosophy written in the last 125 years in Northern and
Central Europe and in the United States are collected in this anthology. Not every
writer whose work is included in this book wrote in English and many were not cit-
izens of either Great Britain or America. Nevertheless, their work has proved
durable and their contributions have largely shaped the contemporary philosophi-
cal landscape in English-speaking countries such as England, the United States, and
Australia.

The collection includes substantial and very readable selections from leading
American pragmatists, the early Cambridge analysts, members of the Vienna Cir-
cle, the so-called “ordinary language philosophers” such as John Austin and Lud-
wig Wittgenstein, along with recent analytic and postanalytic philosophers
including W. V. O. Quine, Hilary Putnam, and Thomas Nagel. As with the few
other anthologies of this sort currently available, selected essays principally address
problems in epistemology, metaphysics, and the philosophy of language, although
one will also find notable selections from the field of ethics and metaethics.

Considerations of length and manageability preclude anthologizing many pieces
that are certainly worthy of inclusion. For example, although the Austrian posi-
tivists are well represented in these pages, I an unable to include anything by au-
thors associated with other leading centers of European positivism, e.g., the
Uppsala School, the Berlin Circle, or the Warsaw Circle. In a truly comprehensive
anthology of this nature, one would also find a few selections from the likes of Au-
guste Comte, John Stuart Mill, the American New and Critical Realists, and even
from a few of the leading European phenomenologists (especially Husserl) whose
work has also made a lasting impact on the tone and direction of contemporary
English-speaking philosophy.

Despite the fact that this collection primarily includes writings by English and
American philosophers, I am largely in sympathy with Michael Dummett when he
writes that “a grave historical distortion arises from a prevalent modern habit of
speaking of analytical philosophy as ‘Anglo-American.”” Apart from its implicit
dismissal of the work of modern Scandinavian philosophers, and of the more re-
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cent interest in analytical philosophy that has arisen in a great many other Euro-
pean countries, including Italy, Germany, and Spain, this terminology utterly dis-
torts the historical context in which analytical philosophy came to birth, in the
light of which it would better be called “Anglo-Austrian” than “Anglo-American.”
However, although I agree with Dummett that it is a grave historical distortion to
characterize the roots of contemporary analytic philosophy as exclusively “Anglo-
American,” it would nevertheless remain a distortion to refer to the contemporary
analytic philosophical landscape without making reference to its predominantly
Anglo-American character. Furthermore, the fact that contemporary philosophers
working in the tradition today often deem themselves postanalytic philosophers
at this point makes the term “analytic” itself somewhat suspect as a general charac-
terization of the modern scene. Any likely term I might offer to characterize the
contents of this anthology would require various appropriate caveats and
qualifications.

In addition to the essays themselves, I have included short biographies of the au-
thors, very brief summaries of the readings, bibliographies of easy-to-find primary
and secondary reference materials, and reading questions to facilitate understand-
ing and class discussion. My intention in providing these short bibliographies
(mostly of books) is to provide the student of philosophy with some easy-to-find
starting points for further research. There is a wide variety of superb general refer-
ence texts available, as well, for the curious reader who wants to know more about
a specific figure, period, or movement in contemporary philosophy. The Cam-
bridge Dictionary of Philosophy, The Oxford Dictionary of Philosophy, The Oxford
Companion to Philosophy, A Companion to the Philosophers, and the Routledge En-
cyclopedia of Philosophy are all excellent places to start.

I would be very interested in hearing your thoughts about this collection and
about how you think that future editions could be improved. Please feel free to
send me e-mail at wildtrout@yahoo.com or through regular mail, care of the De-
partment of Philosophy and Religion, Central Michigan University, Mt. Pleasant,
MI 48858.
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PART [ / American Pragmatism

CHARLES SANDERS PEIRCE

How to Make Our ldeas Clear

An eminent logician, linguist, and philosopher of sci-
ence, Charles Sanders Peirce (1839—-1914) was the
principal figure in the birth of the philosophical move-
ment known as pragmatism.

Peirce was born in Cambridge, Massachusetts, the
son of a renowned American mathematician and
member of the faculty at Harvard University. He was
educated as a scientist at Harvard (earning the first
Sc.B. degree in chemistry summa cum laude from Har-
vard in 1863), and his overall philosophical outlook
was shaped in large part by his understanding of the
investigative methods of the sciences. He would write
in a short autobiographical essay that he was “satu-
rated, through and through, with the spirit of the phys-
ical sciences.” Although he did serve for brief periods
as a lecturer both at Harvard and at Johns Hopkins
University (where his students included John Dewey
and Josiah Royce), most of his professional life was
spent as a working scientist with the United States
Coast and Geodetic Survey.

In addition to authoring various strictly scientific
publications for the Geodetic Survey, Peirce was a pro-
lific publisher of work in philosophy. Many of his re-
search papers were issued in traditional academic
venues such as the Journal of Speculative Philosophy
and The Monist, but he also published important pa-
pers outside the academic mainstream in places such as
Popular Science Monthly. His highly original writings

were a source of inspiration for other American
philosophers, especially William James.

Peirce came to adopt a philosophical methodology
he called “pragmatism” (later he would come to prefer
the title “pragmaticism” to distinguish it from the
pragmatic philosophies propounded by other writers).
In his essays, Peirce repeatedly emphasizes the practi-
cal, public, cooperative, and experiential over the in-
trospective, private, individual, and purely a priori. He
also emphasizes the fallibilistic nature of the philo-
sophic enterprise, seeing it in the same progressive
light as natural science.

Peirce’s personal life was often tumultuous. His first
marriage ended in divorce, and his second wife suf-
fered from extremely poor health. Peirce made little
money, lived for long periods of time in relative isola-
tion and poverty, and often relied on his friend
William James for financial assistance and for help in
finding occasional work as a lecturer. Much of Peirce’s
most interesting and important work remained either
unfinished or unpublished at the time of his death
(from cancer).

In the following essay written for Popular Science
Monthly in 1878, Peirce advances what he calls the
“pragmatic maxim”—a method for clarifying (and so
better understanding) our ideas or concepts. He then
illustrates the importance of his maxim by applying it
to various central concepts of the physical sciences in
order to show how our understanding of such concepts
can be clarified. In the last section of his paper, he also
considers the age-old philosophical issues of the nature
of truth and reality in light of his pragmatic maxim.
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§1. Clearness and Distinctness

Whoever has looked into a modern treatise on logic of
the common sort, will doubtless remember the two
distinctions between clear and obscure conceptions, and
between distinct and confused conceptions. They have
lain in the books now for nigh two centuries, unim-
proved and unmodified, and are generally reckoned by
logicians as among the gems of their doctrine.

A clear idea is defined as one which is so appre-
hended that it will be recognized wherever it is met
with, and so that no other will be mistaken for it. If it
fails of this clearness, it is said to be obscure.

This is rather a neat bit of philosophical terminol-
ogy; yet, since it is clearness that they were defining, I
wish the logicians had made their definition a little
more plain. Never to fail to recognize an idea, and
under no circumstances to mistake another for it, let it
come in how recondite a form it may, would indeed
imply such prodigious force and clearness of intellect
as is seldom met with in this world. On the other hand,
merely to have such an acquaintance with the idea as to
have become familiar with it, and to have lost all hesi-
tancy in recognizing it in ordinary cases, hardly seems
to deserve the name of clearness of apprehension, since
after all it only amounts to a subjective feeling of mas-
tery which may be entirely mistaken. I take it, however,
that when the logicians speak of “clearness,” they mean
nothing more than such a familiarity with an idea,
since they regard the quality as but a small merit, which
needs to be supplemented by another, which they call
distinctness.

A distinct idea is defined as one which contains
nothing which is not clear. This is technical language;
by the contents of an idea logicians understand what-
ever is contained in its definition. So that an idea is dis-

Charles Sanders Peirce, “How to Make Our Ideas Clear”
reprinted by permission of the publisher from The Collected
Papers of Charles Sanders Peirce, Volume V edited by Charles
Hartshorne and Paul Weiss, Cambridge, Mass.: The Belknap
Press of Harvard University Press, Copyright © 1934, 1962 by
the President and Fellows of Harvard College.

tinctly apprehended, according to them, when we can
give a precise definition of it, in abstract terms. Here
the professional logicians leave the subject; and I would
not have troubled the reader with what they have to
say, if it were not such a striking example of how they
have been slumbering through ages of intellectual ac-
tivity, listlessly disregarding the enginery of modern
thought, and never dreaming of applying its lessons to
the improvement of logic. It is easy to show that the
doctrine that familiar use and abstract distinctness
make the perfection of apprehension has its only true
place in philosophies which have long been extinct;
and it is now time to formulate the method of attaining
to a more perfect clearness of thought, such as we see
and admire in the thinkers of our own time.

When Descartes set about the reconstruction of phi-
losophy, his first step was to (theoretically) permit skep-
ticism and to discard the practice of the schoolmen of
looking to authority as the ultimate source of truth.
That done, he sought a more natural fountain of true
principles, and thought he found it in the human mind;
thus passing, in the directest way, from the method of
authority to that of apriority, . . . Self-consciousness was
to furnish us with our fundamental truths, and to de-
cide what was agreeable to reason. But since, evidently,
not all ideas are true, he was led to note, as the first con-
dition of infallibility, that they must be clear. The dis-
tinction between an idea seeming clear and really being
s0, never occurred to him. Trusting to introspection, as
he did, even for a knowledge of external things, why
should he question its testimony in respect to the con-
tents of our own minds? But then, I suppose, seeing
men, who seemed to be quite clear and positive, holding
opposite opinions upon fundamental principles, he was
further led to say that clearness of ideas is not sufficient,
but that they need also to be distinct, i.e., to have noth-
ing unclear about them. What he probably meant by
this (for he did not explain I himself with precision)
was, that they must sustain the test of dialectical exami-
nation; that they must not only seem clear at the outset,
but that discussion must never be able to bring to light
points of obscurity connected with them.

Such was the distinction of Descartes, and one sees
that it was precisely on the level of his philosophy. It
was somewhat developed by Leibnitz. This great and
singular genius was as remarkable for what he failed to
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see as for what he saw. That a piece of mechanism
could not do work perpetually without being fed with
power in some form, was a thing perfectly apparent to
him; yet he did not understand that the machinery of
the mind can only transform knowledge, but never
originate it, unless it be fed with facts of observation.
He thus missed the most essential point of the Carte-
sian philosophy, which is, that to accept propositions
which seem perfectly evident to us is a thing which,
whether it be logical or illogical, we cannot help doing.
Instead of regarding the matter in this way, he sought
to reduce the first principles of science to two classes,
those which cannot be denied without self-contradic-
tion, and those which result from the principle of suffi-
cient reason ... and was apparently unaware of the
great difference between his position and that of
Descartes. So he reverted to the old trivialities of logic;
and, above all, abstract definitions played a great part
in his philosophy. It was quite natural, therefore, that
on observing that the method of Descartes labored
under the difficulty that we may seem to ourselves to
have clear apprehensions of ideas which in truth are
very hazy, no better remedy occurred to him than to
require an abstract definition of every important term.
Accordingly, in adopting the distinction of clear and
distinct notions, he described the latter quality as the
clear apprehension of everything contained in the defi-
nition; and the books have ever since copied his words.
There is no danger that his chimerical scheme will ever
again be over-valued. Nothing new can ever be learned
by analyzing definitions. Nevertheless, our existing be-
liefs can be set in order by this process, and order is an
essential element of intellectual economy, as of every
other. It may be acknowledged, therefore, that the
books are right in making familiarity with a notion the
first step toward clearness of apprehension, and the
defining of it the second. But in omitting all mention of
any higher perspicuity of thought, they simply mirror a
philosophy which was exploded a hundred years ago.
That much-admired “ornament of logic’—the doc-
trine of clearness and distinctness—may be pretty
enough, but it is high time to relegate to our cabinet of
curiosities the antique bijou, and to wear about us
something better adapted to modern uses.

The very first lesson that we have a right to demand
that logic shall teach us is, how to make our ideas clear;

and a most important one it is, depreciated only by
minds who stand in need of it. To know what we think,
to be masters of our own meaning, will make a solid
foundation for great and weighty thought. It is most
easily learned by those whose ideas are meager and re-
stricted; and far happier they than such as wallow help-
lessly in a rich mud of conceptions. A nation, it is true,
may, in the course of generations, overcome the disad-
vantage of an excessive wealth of language and its nat-
ural concomitant, a vast, unfathomable deep of ideas.
We may see it in history, slowly perfecting its literary
forms, sloughing at length its metaphysics, and, by
virtue of the untirable patience which is often a com-
pensation, attaining great excellence in every branch of
mental acquirement. The page of history is not yet un-
rolled that is to tell us whether such a people will or will
not in the long run prevail over one whose ideas (like
the words of their language) are few, but which pos-
sesses a wonderful mastery over those which it has. For
an individual, however, there can be no question that a
few clear ideas are worth more than many confused
ones. A young man would hardly be persuaded to sac-
rifice the greater part of his thoughts to save the rest;
and the muddled head is the least apt to see the neces-
sity of such a sacrifice. Him we can usually only com-
miserate, as a person with a congenital defect. Time
will help him, but intellectual maturity with regard to
clearness is apt to come rather late. This seems an un-
fortunate arrangement of Nature, inasmuch as clear-
ness is of less use to a man settled in life, whose errors
have in great measure had their effect, than it would be
to one whose path lay before him. It is terrible to see
how a single unclear idea, a single formula without
meaning, lurking in a young man’s head, will some-
times act like an obstruction of inert matter in an
artery, hindering the nutrition of the brain, and con-
demning its victim to pine away in the fullness of his
intellectual vigor and in the midst of intellectual plenty.
Many a man has cherished for years as his hobby some
vague shadow of an idea, too meaningless to be posi-
tively false; he has, nevertheless, passionately loved it,
has made it his companion by day and by night, and
has given to it his strength and his life, leaving all other
occupations for its sake, and in short has lived with it
and for it, until it has become, as it were, flesh of his
flesh and bone of his bone; and then he has waked up
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some bright morning to find it gone, clean vanished
away like the beautiful Melusina of the fable, and the
essence of his life gone with it. I have myself known
such a man; and who can tell how many histories of
circle-squarers, metaphysicians, astrologers, and what
not, may not be told in the old German [French!]
story?

§2. The Pragmatic Maxim

The principles set forth in the first part of this essay'
lead, at once, to a method of reaching a clearness of
thought of higher grade than the “distinctness” of the
logicians. It was there noticed that the action of
thought is excited by the irritation of doubt, and ceases
when belief is attained; so that the production of belief
is the sole function of thought. All these words, how-
ever, are too strong for my purpose. It is as if I had de-
scribed the phenomena as they appear under a mental
microscope. Doubt and Belief, as the words are com-
monly employed, relate to religious or other grave dis-
cussions. But here I use them to designate the starting
of any question, no matter how small or how great, and
the resolution of it. If, for instance, in a horse-car, I
pull out my purse and find a five-cent nickel and five
coppers, I decide, while my hand is going to the purse,
in which way I will pay my fare. To call such a question
Doubt, and my decision Belief, is certainly to use words
very disproportionate to the occasion. To speak of such
a doubt as causing an irritation which needs to be ap-
peased, suggests a temper which is uncomfortable to
the verge of insanity. Yet, looking at the matter
minutely, it must be admitted that, if there is the least
hesitation as to whether I shall pay the five coppers or
the nickel (as there will be sure to be, unless I act from
some previously contracted habit in the matter),
though irritation is too strong a word, yet I am excited
to such small mental activity as may be necessary to de-
ciding how I shall act. Most frequently doubts arise
from some indecision, however momentary, in our ac-
tion. Sometimes it is not so. I have, for example, to wait
in a railway-station, and to pass the time I read the ad-
vertisements on the walls. I compare the advantages of
different trains and different routes which I never ex-
pect to take, merely fancying myself to be in a. state of

hesitancy, because I am bored with having nothing to
trouble me. Feigned hesitancy, whether feigned for
mere amusement or with a lofty purpose, plays a great
part in the production of scientific inquiry. However
the doubt may originate, it stimulates the mind to an
activity which may be slight or energetic, calm or tur-
bulent. Images pass rapidly through consciousness, one
incessantly melting into another, until at last, when all
is over—it may be in a fraction of a second, in an hour,
or after long years—we find ourselves decided as to
how we should act under such circumstances as those
which occasioned our hesitation. In other words, we
have attained belief.

In this process we observe two sorts of elements of
consciousness, the distinction between which may best
be made clear by means of an illustration. In a piece of
music there are the separate notes, and there is the air.
A single tone may be prolonged for an hour or a day,
and it exists as perfectly in each second of that time as
in the whole taken together; so that, as long as it is
sounding, it might be present to a sense from which
everything in the past was as completely absent as the
future itself. But it is different with the air, the perfor-
mance of which occupies a certain time, during the
portions of which only portions of it are played. It con-
sists in an orderliness in the succession of sounds
which strike the ear at different times; and to perceive
it there must be some continuity of consciousness
which makes the events of a lapse of time present to us.
We certainly only perceive the air by hearing the sepa-
rate notes; yet we cannot be said to directly hear it, for
we hear only what is present at the instant, and an or-
derliness of succession cannot exist in an instant. These
two sorts of objects, what we are immediately conscious
of and what we are mediately conscious of, are found in
all consciousness. Some elements (the sensations) are
completely present at every instant so long as they last,
while others (like thought) are actions having begin-
ning, middle, and end, and consist in a congruence in
the succession of sensations which flow through the
mind. They cannot be immediately present to us, but
must cover some portion of the past or future.
Thought is a thread of melody running through the
succession of our sensations.

We may add that just as a piece of music may be
written in parts, each part having its own air, so various
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systems of relationship of succession subsist together
between the same sensations. These different systems
are distinguished by having different motives, ideas, or
functions. Thought is only one such system, for its sole
motive, idea, and function is to produce belief, and
whatever does not concern that purpose belongs to
some other system of relations. The action of thinking
may incidentally have other results; it may serve to
amuse us, for example, and among dilettanti it is not
rare to find those who have so perverted thought to the
purposes of pleasure that it seems to vex them to think
that the questions upon which they delight to exercise
it may ever get finally settled and a positive discovery
which takes a favorite subject out of the arena of liter-
ary debate is met with ill-concealed dislike. This dispo-
sition is the very debauchery of thought. But the soul
and meaning of thought, abstracted from the other ele-
ments which accompany it, though it may be voluntar-
ily thwarted, can never be made to direct itself toward
anything but the production of belief. Thought in ac-
tion has for its only possible motive the attainment of
thought at rest; and whatever does not refer to belief is
no part of the thought itself.

And what, then, is belief? It is the demi-cadence
which closes a musical phrase in the symphony of our
intellectual life. We have seen that it has just three
properties: First, it is something that we are aware of;
second, it appeases the irritation of doubt; and, third, it
involves the establishment in our nature of a rule of ac-
tion, or, say for short, a habit. As it appeases the irrita-
tion of doubt, which is the motive for thinking,
thought relaxes, and comes to rest for a moment when
belief is reached. But, since belief is a rule for action,
the application of which involves further doubt and
further thought, at the same time that it is a stopping-
place, it is also a new starting-place for thought. That is
why I have permitted myself to call it thought at rest,
although thought is essentially an action. The final up-
shot of thinking is the exercise of volition, and of this
thought no longer forms a part; but belief is only a sta-
dium of mental action, an effect upon our nature due
to thought, which will influence future thinking.

The essence of belief is the establishment of a habit;
and different beliefs are distinguished by the different
modes of action to which they give rise. If beliefs do
not differ in this respect, if they appease the same

doubt by producing the same rule of action, then no
mere differences in the manner of consciousness of
them can make them different beliefs, any more than
playing a tune in different keys is playing different
tunes. Imaginary distinctions are often drawn between
beliefs which differ only in their mode of expression—
the wrangling which ensues is real enough, however.
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To believe that any objects are arranged among them-
selves as in Fig. 1, and to believe that they are arranged
[as] in Fig. 2, are one and the same belief; yet it is con-
ceivable that a man should assert one proposition and
deny the other. Such false distinctions do as much
harm as the confusion of beliefs really different, and are
among the pitfalls of which we ought constantly to be-
ware, especially when we are upon metaphysical
ground. One singular deception of this sort, which
often occurs, is to mistake the sensation produced by
our own unclearness of thought for a character of the
object we are thinking. Instead of perceiving that the
obscurity is purely subjective, we fancy that we con-
template a quality of the object which is essentially
mysterious; and if our conception be afterward pre-
sented to us in a clear form we do not recognize it as
the same, owing to the absence of the feeling of unin-
telligibility. So long as this deception lasts, it obviously
puts an impassable barrier in the way of perspicuous
thinking; so that it equally interests the opponents of
rational thought to perpetuate it, and its adherents to
guard against it.

Another such deception is to mistake a mere differ-
ence in the grammatical construction of two words for
a distinction between the ideas they express. In this
pedantic age, when the general mob of writers attend
so much more to words than to things, this error is
common enough. When I just said that thought is an
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action, and that it consists in a relation, although a
person performs an action but not a relation, which
can only be the result of an action, yet there was no
inconsistency in what I said, but only a grammatical
vagueness.

From all these sophisms we shall be perfectly safe so
long as we reflect that the whole function of thought is
to produce habits of action; and that whatever there is
connected with a thought, but irrelevant to its purpose,
is an accretion to it, but no part of it. If there be a unity
among our sensations which has no reference to how
we shall act on a given occasion, as when we listen to a
piece of music, why, we do not call that thinking. To
develop its meaning, we have, therefore, simply to de-
termine what habits it produces, for what a thing
means is simply what habits it involves. Now, the iden-
tity of a habit depends on how it might lead us to act,
not merely under such circumstances as are likely to
arise, but under such as might possibly occur, no mat-
ter how improbable they may be. What the habit is de-
pends on when and how it causes us to act. As for the
when, every stimulus to action is derived from percep-
tion; as for the how, every purpose of action is to pro-
duce some sensible result. Thus, we come down to
what is tangible and conceivably practical, as the root
of every real distinction of thought, no matter how
subtle it may be; and there is no distinction of meaning
so fine as to consist in anything but a possible differ-
ence of practice.

To see what this principle leads to, consider in the
light of it such a doctrine as that of transubstantiation.
The Protestant churches generally hold that the ele-
ments of the sacrament are flesh and blood only in a
tropical sense; they nourish our souls as meat and the
juice of it would our bodies. But the Catholics maintain
that they are literally just meat and blood; although
they possess all the sensible qualities of wafer-cakes and
diluted wine. But we can have no conception of wine
except what may enter into a belief, either—

1. That this, that, or the other, is wine; or,

2. That wine possesses certain properties.

Such beliefs are nothing but self-notifications that we
should, upon occasion, act in regard to such things as
we believe to be wine according to the qualities which

we believe wine to possess. The occasion of such action
would be some sensible perception, the motive of it to
produce some sensible result. Thus our action has ex-
clusive reference to what affects the senses, our habit
has the same bearing as our action, our belief the same
as our habit, our conception the same as our belief; and
we can consequently mean nothing by wine but what
has certain effects, direct or indirect, upon our senses;
and to talk of something as having all the sensible char-
acters of wine, yet being in reality blood, is senseless
jargon. Now, it is not my object to pursue the theologi-
cal question; and having used it as a logical example I
drop it, without caring to anticipate the theologian’s
reply. I only desire to point out how impossible it is
that we should have an idea in our minds which relates
to anything but conceived sensible effects of things.
Our idea of anything is our idea of its sensible effects;
and if we fancy that we have any other we deceive our-
selves, and mistake a mere sensation accompanying the
thought for a part of the thought itself. It is absurd to
say that thought has any meaning unrelated to its only
function. It is foolish for Catholics and Protestants to
fancy themselves in disagreement about the elements
of the sacrament, if they agree in regard to all their sen-
sible effects, here and hereafter.

It appears, then, that the rule for attaining the third
grade of clearness of apprehension is as follows: Con-
sider what effects, that might conceivably have practi-
cal bearings, we conceive the object of our conception
to have. Then, our conception of these effects is the
whole of our conception of the object.

§3. Some Applications
of the Pragmatic Maxim

Let us illustrate this rule by some examples; and, to
begin with the simplest one possible, let us ask what we
mean by calling a thing hard. Evidently that it will not
be scratched by many other substances. The whole
conception of this quality, as of every other, lies in its
conceived effects. There is absolutely no difference be-
tween a hard thing and a soft thing so as long as they
are not brought to the test. Suppose, then, that a dia-
mond could be crystallized in the midst of a cushion of
soft cotton, and should remain there until it was finally
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burned up. Would it be false to say that that diamond
was soft? This seems a foolish question, and would be
so, in fact, except in the realm of logic. There such
questions are often of the greatest utility as serving to
bring logical principles into sharper relief than real dis-
cussions ever could. In studying logic we must not put
them aside with hasty answers, but must consider them
with attentive care, in order to make out the principles
involved. We may, in the present case, modify our
question, and ask what prevents us from saying that all
hard bodies remain perfectly soft until they are
touched, when their hardness increases with the pres-
sure until they are scratched. Reflection will show that
the reply is this: there would be no falsity in such
modes of speech. They would involve a modification of
our present usage of speech with regard to the words
hard and soft, but not of their meanings. For they rep-
resent no fact to be different from what it is; only they
involve arrangements of facts which would be exceed-
ingly maladroit. This leads us to remark that the ques-
tion of what would occur under circumstances which
do not actually arise is not a question of fact, but only
of the most perspicuous arrangement of them. For ex-
ample, the question of free-will and fate in its simplest
form, stripped of verbiage, is something like this: I have
done something of which I am ashamed; could I, by an
effort of the will, have resisted the temptation, and
done otherwise? The philosophical reply is, that this is
not a question of fact, but only of the arrangement of
facts. Arranging them so as to exhibit what is particu-
larly pertinent to my question—namely, that I ought to
blame myself for having done wrong—it is perfectly
true to say that, if I had willed to do otherwise than I
did, I should have done otherwise. On the other hand,
arranging the facts so as to exhibit another important
consideration, it is equally true that, when a temptation
has once been allowed to work, it will, if it has a certain
force, produce its effect, let me struggle how I may.
There is no objection to a contradiction in what would
result from a false supposition. The reductio ad absur-
dum consists in showing that contradictory results
would follow from a hypothesis which is consequently
judged to be false. Many questions are involved in the
free-will discussion, and I am far from desiring to say
that both sides are equally right. On the contrary, I am
of [the] opinion that one side denies important facts,

and that the other does not. But what I do say is, that
the above single question was the origin of the whole
doubt; that, had it not been for this question, the con-
troversy would never have arisen; and that this ques-
tion is perfectly solved in the manner which I have
indicated.

Let us next seek a clear idea of Weight. This is an-
other very easy case. To say that a body is heavy means
simply that, in the absence of opposing force, it will
fall. This (neglecting certain specifications of how it
will fall, etc., which exist in the mind of the physicist
who uses the word) is evidently the whole conception
of weight. It is a fair question whether some particular
facts may not account for gravity; but what we mean by
the force itself is completely involved in its effects.

This leads us to undertake an account of the idea of
Force in general. This is the great conception which,
developed in the early part of the seventeenth century
from the rude idea of a cause, and constantly improved
upon since, has shown us how to explain all the
changes of motion which bodies experience, and how
to think about all physical phenomena; which has
given birth to modern science, and changed the face of
the globe; and which, aside from its more special uses,
has played a principal part in directing the course of
modern thought, and in furthering modern social de-
velopment. It is, therefore, worth some pains to com-
prehend it. According to our rule, we must begin by
asking what is the immediate use of thinking about
force; and the answer is, that we thus account for
changes of motion. If bodies were left to themselves,
without the intervention of forces, every motion would
continue unchanged both in velocity and in direction.
Furthermore, change of motion never takes place
abruptly; if its direction is changed, it is always through
a curve without angles; if its velocity alters, it is by de-
grees. The gradual changes which are constantly taking
place are conceived by geometers to be compounded
together according to the rules of the parallelogram of
forces. If the reader does not already know what this is,
he will find it, I hope, to his advantage to endeavor to
follow the following explanation; but if mathematics
are insupportable to him, pray let him skip three para-
graphs rather than that we should part company here.

A path is a line whose beginning and end are distin-
guished. Two paths are considered to be equivalent,
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Figure 4

which, beginning at the same point, lead to the same
point. Thus the two paths, ABCDE and AFGHE (Fig.
3), are equivalent. Paths which do not begin at the same
point are considered to be equivalent, provided that,
on moving either of them without turning it, but keep-
ing it always parallel to its original position, when its
beginning coincides with that of the other path, the
ends also coincide. Paths are considered as geometri-
cally added together, when one begins where the other
ends; thus the path AE is conceived to be a sum of AB,
BC, CD, and DE. In the parallelogram of Fig. 4 the di-
agonal AC is the sum of AB and BC; or, since AD is
geometrically equivalent to BC, AC is the geometrical
sum of ABand AD.

All this is purely conventional. It simply amounts to
this: that we choose to call paths having the relations I
have described equal or added. But, though it is a con-
vention, it is a convention with a good reason. The rule
for geometrical addition may be applied not only to
paths, but to any other things which can be represented
by paths. Now, as a path is determined by the varying
direction and distance of the point which moves over it
from the starting-point, it follows that anything which
from its beginning to its end is determined by a varying
direction and a varying magnitude is capable of being
represented by a line. Accordingly, velocities may be
represented by lines, for they have only directions and
rates. The same thing is true of accelerations, or changes
of velocities. This is evident enough in the case of ve-

locities; and it becomes evident for accelerations if we
consider that precisely what velocities are to posi-
tions—namely, states of change of them—that acceler-
ations are to velocities.
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Figure 5

The so-called “parallelogram of forces” is simply a
rule for compounding accelerations. The rule is, to rep-
resent the accelerations by paths, and then to geometri-
cally add the paths. The geometers, however, not only
use the “parallelogram of forces” to compound differ-
ent accelerations, but also to resolve one acceleration
into a sum of several. Let AB (Fig. 5) be the path which
represents a certain acceleration—say, such a change in
the motion of a body that at the end of one second the
body will, under the influence of that change, be in a
position different from what it would have had if its
motion had continued unchanged such that a path
equivalent to AB would lead from the latter position to
the former. This acceleration may be considered as the
sum of the accelerations represented by AC and CB. It
may also be considered as the sum of the very different
accelerations represented by AD and DB, where AD is
almost the opposite of AC. And it is clear that there is
an immense variety of ways in which AB might be re-
solved into the sum of two accelerations.

After this tedious explanation, which I hope, in view
of the extraordinary interest of the conception of force,
may not have exhausted the reader’s patience, we are
prepared at last to state the grand fact which this con-
ception embodies. This fact is that if the actual changes
of motion which the different particles of bodies expe-
rience are each resolved in its appropriate way, each
component acceleration is precisely such as is pre-
scribed by a certain law of Nature, according to which
bodies, in the relative positions which the bodies in
question actually have at the moment, always receive
certain accelerations, which, being compounded by



