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When Descartes set about the reconstruction of philosophy, his first
step was to (theoretically) permit skepticism and to discard the prac-
tice 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 professed to find it in the human mind; thus passing, in the di-
rectest way, from the method of authority to that of apriority, as de-
scribed in my first paper. Self-consciousness was to furnish us with
our fundamental truths, and to decide what was agreeable to reason.
But since, evidently, not all ideas are true, he was led to note, as the
first condition of infallibility, that they must be clear. The distinction
between an idea seeming clear and really being so, never occurred to
him. Trusting to introspection, as he did, even for a knowledge of ex-
ternal things, why should he question its testimony in respect to the
contents 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 nothing unclear about them. What he probably meant by this
(for he did not explain himself with precision) was, that they must
sustain the test of dialectical examination; 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 pre-
cisely 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 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 Cartesian 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. In-
stead of regarding the matter in this way, he sought to reduce the first
principles of science to formulas which cannot be denied without
self-contradiction, and was apparently unaware of the great difference
between his position and that of Descartes. So he reverted to the old
formalities of logic, and, above all, abstract definitions played a great
part in his philosophy. It was quite natural, therefore, that on observ-
ing 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 adopt-
ing 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 overvalued.
Nothing new can ever be learned by analyzing definitions. Neverthe-
less, our existing beliefs can be set in order by this process, and order
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not bring forth a solution of it, if it were carried far enough. Who
would have said, a few years ago, that we could ever know of what
substances stars are made whose light may have been longer in reach-
ing us than the human race has existed? Who can be sure of what we
shall not know in a few hundred years? Who can guess what would be
the result of continuing the pursuit of science for ten thousand years,
with the activity of the last hundred? And if it were to go on for a mil-
lion, or a billion, or any number of years you please, how is it possi-
ble to say that there is any question which might not ultimately be
solved?

But it maybe objected, “Why make so much of these remote con-
siderations, especially when it is your principle that only practical dis-
tinctions have a meaning?” Well, I must confess that it makes very lit-
tle difference whether we say that a stone on the bottom of the ocean,
in complete darkness, is brilliant or not—that is to say, that it proba-
bly makes no difference, remembering always that that stone may be
fished up to-morrow. But that there are gems at the bottom of the sea,
flowers in the untraveled desert, etc., are propositions which, like that
about a diamond being hard when it is not pressed, concern much
more the arrangement of our language than they do the meaning of
our ideas.

It seems to me, however, that we have, by the application of our
rule, reached so clear an apprehension of what we mean by reality,
and of the fact which the idea rests on, that we should not, perhaps, be
making a pretension so presumptuous as it would be singular, if we
were to offer a metaphysical theory of existence for universal accep-
tance among those who employ the scientific method of fixing belief.
However, as metaphysics is a subject much more curious than useful,
the knowledge of which, like that of a sunken reef, serves chiefly to
enable us to keep clear of it, I will not trouble the reader with any
more Ontology at this moment. I have already been led much further
into that path than I should have desired; and I have given the reader
such a dose of mathematics, psychology, and all that is most abstruse,
that I fear he may already have left me, and that what I am now writ-
ing is for the compositor and proof-reader exclusively. I trusted to the
importance of the subject. There is no royal road to logic, and really
valuable ideas can only be had at the price of close attention. But I
know that in the matter of ideas the public prefer the cheap and nasty;
and in my next paper I am going to return to the easily intelligible,
and not wander from it again. The reader who has been at the pains of
wading through this month’s paper, shall be rewarded in the next one
by seeing how beautifully what has been developed in this tedious
way can be applied to the ascertainment of the rules of scientific rea-
soning.

We have, hitherto, not crossed the threshold of scientific logic. It is
certainly important to know how to make our ideas clear, but they
may be ever so clear without being true. How to make them so, we
have next to study. How to give birth to those vital and pro-creative
ideas which multiply into a thousand forms and diffuse themselves
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his life gone with it. I have myself known such a man; and who can
tell how many histories of circle-squarers, metaphysicians, as-
trologers, and what not, may not be told in the old German story?

II.

The principles set forth in the first of these papers lead, at once, to a
method of reaching a clearness of thought of a far higher grade than
the “distinctness” of the logicians. We have there found 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, however, are too strong for my purpose. It is
as if I had described the phenomena as they appear under a mental
microscope. Doubt and Belief, as the words are commonly employed,
relate to religious or other grave discussions. 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 appeased, 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 hesita-
tion 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 deciding how I
shall act. Most frequently doubts arise from some indecision, however
momentary, in our action. Sometimes it is not so. I have, for example,
to wait in a railway-station, and to pass the time I read the advertise-
ments on the walls, I compare the advantages of different trains and
different routes which I never expect 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 amuse-
ment 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 turbu-
lent. 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 our-
selves decided as to how we should act under such circumstances as
those which occasioned our hesitation. In other words, we have at-
tained 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
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would seem to have been simply a struggle. When philosophy began
to awake from its long slumber, and before theology completely dom-
inated it, the practice seems to have been for each professor to seize
upon any philosophical position he found unoccupied and which
seemed a strong one, to intrench himself in it, and to sally forth from
time to time to give battle to the others. Thus, even the scanty records
we possess of those disputes enable us to make out a dozen or more
opinions held by different teachers at one time concerning the ques-
tion of nominalism and realism. Read the opening part of the “Histo-
ria Calamitatum” of Abelard, who was certainly as philosophical as
any of his contemporaries, and see the spirit of combat which it
breathes. For him, the truth is simply his particular stronghold. When
the method of authority prevailed, the truth meant little more than the
Catholic faith. All the efforts of the scholastic doctors are directed to-
ward harmonizing their faith in Aristotle and their faith in the Church,
and one may search their ponderous folios through without finding an
argument which goes any further. It is noticeable that where different
faiths flourish side by side, renegades are looked upon with contempt
even by the party whose belief they adopt; so completely has the idea
of loyalty replaced that of truth-seeking. Since the time of Descartes,
the defect in the conception of truth has been less apparent. Still, it
will sometimes strike a scientific man that the philosophers have been
less intent on finding out what the facts are, than on inquiring what
belief is most in harmony with their system. It is hard to convince a
follower of the a priori method by adducing facts; but show him that
an opinion he is defending is inconsistent with what he has laid down
elsewhere, and he will be very apt to retract it. These minds do not
seem to believe that disputation is ever to cease; they seem to think
that the opinion which is natural for one man is not so for another,
and that belief will, consequently, never be settled. In contenting
themselves with fixing their own opinions by a method which would
lead another man to a different result, they betray their feeble hold of
the conception of what truth is.

On the other hand, all the followers of science are fully persuaded
that the processes of investigation, if only pushed far enough, will
give one certain solution to every question to which they can be ap-
plied. One man may investigate the velocity of light by studying the
transits of Venus and the aberration of the stars; another by the oppo-
sitions of Mars and the eclipses of Jupiter’s satellites; a third by the
method of Fizeau; a fourth by that of Foucault; a fifth by the motions
of the curves of Lissajoux; a sixth, a seventh, an eighth, and a ninth,
may follow the different methods of comparing the measures of stati-
cal and dynamical electricity. They may at first obtain different re-
sults, but, as each perfects his method and his processes, the results
will move steadily together toward a destined centre. So with all sci-
entific research. Different minds may set out with the most antagonis-
tic views, but the progress of investigation carries them by a force
outside of themselves to one and the same conclusion. This activity of
thought by which we are carried, not where we wish, but to a foreor-

13



S

y3noyie ‘3sa1 Je 3y3noy} 1 [[ed 03 JjesAw pantuiad aAvy [ AYym ST Jey],
Jy3noy 103 aoe[d-3uniels mau e ose st 11 ‘aoe[d-3urddols e st 1 JR)
o swes Ay} Je ‘YInoy} Ioylnj pue Jqnop IOYLNJ SOA[OAUI UOIYmM
Jo uonedijdde oy ‘uonoe I0j 9[nI ® SI JOI[Oq AOUIS ‘Ing “PaYoeal SI
JOI[9Q USYM JUSWOW B J0J 1S 0) SAWOD PueR ‘SaXe[al Jy3noy) ‘Iuryuryl
10} 9AnOW Y} SI YoIym “1qnop Jo uonelrur ay) seseadde 11 sy “1iqpy
® 1I0yS 10} ABS ‘10 ‘UOINOR JO 9[NI B JO 2INjeU INO Ul JUSWYSI[qeIS? o}
SOA[OAUL I ‘PIIY) ‘pue qnop jJo uonelur 3y} soseadde 11 ‘puodas ‘jo
AIeME oIk oM JBY) SUIyIowos SI 1 ‘381 :sontadoxd saxy isnl sey 11 jey)
U9S 9ABY AN “9JI[ [em3dd[[iul 1no Jo AuoydwAs ayy ur oseryd [eorsnw
B S9SO[O UOIYM 9DUPEI-TWP Y} SI I (JOI[Qq SI ‘Uay) ‘Jeym puy
“J[osH Jy3noy)
oy} Jo 1red ou sI JoI[oq 03 J9JAI J0U S0P IAdRYM pUR £)saI Je Jy3Snoy
JO juawurene oY) aanow [qissod A[UO SI1 JOJ Sey uonode ul ysnoy,
‘Jo1[eq jo uononpoid oy Inq SunpAue preso) J{osi 10IIp 0} peW 9q
IOAQU UBD ‘pajtemy) A[1rejunjoa 9q Aew 31 ysnoys ‘3 Auedwoooe yorym
SJUQWIQ JAYJO A} WO PIjoensqe ‘Jysnoy} Jo Juruedw pue [nos Ay}
g y3noy Jo A1oyoneqap AIoA oy} ST UonISodsIp SIy, “oI[SIP Po[ead
-UOD-[[I YA JOW SI 9Jeqap AIeIS)] JO BUAIR I JO INO 309[qns 9II0A
-BJ B Saye} Yo1ym K19A00SIp 2AanIsod e pue (papias A[euy 3198 19A9 Aew
J1 9S10I9X9 0] JYSI[Op Ay} Yyorym uodn suonsonb a3 jey) JuIy) 03 woy
XA 0) Swoas 1 jeyy ainsed[d jo sesodind oyy 03 ySnoyy pareared
0S 9ABY OUM 9SOY) puy 0} aIel jou SI J1 yuvyajp 3uowe pue ‘oidwe
-X9 I0J ‘Sn 9snwe 0) 9AIdS ABW I {S)[NSAI JOYIO dABY A[[BIUSPIOUT ABWU
3upuIy) JOo uondE AYJ, "SUONR[AI JO WI)SAS IO dWOS 0} s3u0[aq asod
-Ind Je1) UISOUOD JOU SAOP JOAJJBYM PUR ‘JII[9q 2onpoid 0) ST ‘uonouny
pUR ‘B3PI ‘9ATJOW [0S SII JOJ ‘WIAISAS Yyons auo A[uo sI Jy3noy, "suon
-ounJ IO ‘Seapl ‘SOANOW JUAILIP Suraey AQ paysInIunsIp aIe SWolsAs
JUQIQJJIP 9SAYL, "SUONBSUIS dWES Y} U2dMIq Ioy3a30) 1SISqns UOISSAD
-ons Jo diysuorne[a1 Jo swolsAs snoLiea OS “Ire umo s) uraey 1ed yoeo
‘syred ur uapnum oq Aew orsnw Jo 2091d e se snl eyl ppe Aew op
*SUOIIBSUAS JNO JO UOISS0INS Y} Y3noiy) Suruunt Apofouwl Jo peaiyl
' ST Jy3noy [, -a1inj Jo ised oy} jo uonod Qwos I9A0D IsnuW Inq ‘sn
0} Juasaid AejeIpawrwil 9q jouurd Ay J, ‘purll 9yl Yy3noly) Mo yorgm
SUOIJBSUSS JO UOISSOOONS QY) UI 90UANISUOD B UI ISISUOD PUB ‘PU
pue ‘o[pprut ‘Suruurgaq Suraey suoroe a1e (JY3noy) oY1) SIAYI0 I[IYMm
‘3se] A9y} se 3uo[ 0s jueisur A19A3 18 juasard A[ojo[dwos are (suon
-BSUSS 9)) SIUSWA[O SWOS *SSAUSNOIOSUOD [[B Ul PUNOJ I ‘JO SNOIDS
-u0d A]2ipipour dIe M JBUM PUB JO SNOIOSUOD AJ2pIpauiudl I8 Om
JeUM ‘5109[QO JO S1I0S 0M) OS], “JUBISUL UB UI ISIXS JOUUBD UOISSIIINS
JO SSQUITIOPIO UB pue ‘Juelsul 9y} Je Juasaid st jeym A[UO Jeay om IOJ
‘1 Jeay A[IOQ1Ip 0] pres 9q jouued am 394 ‘sajou djeredas o) Surnreoy
Aq Ire o) 9A1019d A[Uo AUIerad app “sn 0} juasaid awmn jo asdef e
JO SIUGAD ) SOYBW YOIYM SSQUSNOIOSUOD JO ANNUIUOD WOS 3 Jsnul
Q1) 11 9A10010d 01 pUB SAWI JUSILJIP I8 JBd AU} LIS [OIYm SPUNOs
JO UOISS200NS ) UI SSAUI[IIPIO Ue UL SISISUOD ] "pake[d a1e 11 Jo suon
-10d £1uo yomym jo suoniod oyy Juunp ‘own ureyrad e sardnooo yorym
Jo Qouewioyiad AUy ‘Ire OU) YA JUSISMIP SI 11 Ing “J[OSH aIninj oy}
se Juasqe A[919[dwod se sem 3sed oy ur SuryILIoA Yorym Wolj Isuas

Cl

UOISSNOSIP WOYM IOJ ‘ISISSO[S AU} JO BOPI JATRU JUJ UM ISBNUOD
SNOLIND UI ST 1 AQ SUIYIOWOS PAUILd] dARY P[NOM Y 9snedq  Jusul
-n3Ie Ul SWODISA0,, Ud2q 9ARY O} pAYSI[EP Udq 9Aey pnom adoy
1 oYM ‘s91e100§ JO JI1ds [eal oy, Wopuel Je A[2I)ud oS uaye) uorurdo
ue ‘sdeyrad e Jo uoneoyrrenb ayy noyym ‘yoesy pue ydope pinod oym
QABY UBW B P[NOD Y1) JO BIPI UB JO HOS JBYA\ {31 JO PAIp pue 1Iesy
0] JoJeW QY Y00} JOULIO) 9Y) AQ JUSWNSIE Ul SWOIIIA0 UJq FulARy
Ionel o) Jeyy pue ‘sioydosoqryd OoIn) JUSUILD OM] M $IJBIOOS
pue SnIOgo[[OH eyl Jopear Suwminbur oy) wojur 03 BISAY Jou
S90P 9y ‘SABIDOS JO YIBAP A} pasned JurAey se Jo uayods s1 210ga[[Y
yorym ur d3essed [eonood e uodn Supuowwod SI eUASLH SMOOS
USUYAA ‘)1 Jo sodwexe ouy Qwos puy om sofe SIep ay) JO INeIdI|
oy} ur Jng °Jey} I0J USW O) [BINJBU 00} SI UOSBAI (A[QAISN[OXd pI[reaald
IoAdU K)10BUD) JO pOYIaW A} ‘9SIN0J JO *0I0YD SIY 0) UO P[oy O3 uon
-BUIWLIOJOP SIY JO uolssaidxo oy aziseydwa 03 A[uo yina piom ay} asn
ued jdope [[1m 9y yorym suonisodoid ayj sasooyd A[uenIgie oym uos
-1d v "uorurdo SuIpes Jo poyjaw OYIUAIdS Ay} 03 A[QAISN[OX urelrod
-de ‘quowdoroadp [[nJ 1Ay} UI ‘poOYIs[e] pue yini) jo seopt ay) ‘xoded
JIOULIOJ 9} UI USIS 9ABY oM Sk ‘MON '(Uonody Ul Jorjeq o) JaI[eq as[ej
woly paysunsip ([ear oy} ul JoI[aq JO) JII[oq omnI} SI MOy ‘SI 210J
-a19y} uonsaonb oy, ‘sjo1[eq JO ULIOJ Y UI SSAUSNOIISUOD OJUT IFIOWD
9J10X9 A9 YOIy SUONBSUS ) [[B JOJ ‘JoI[oq asned 0 SI dArY sTury)
[ea1 yorym 1091j9 Auo ayJ, -oonpoid 31 jo Suryeyred s3umyy yorym
$109pJ9 9[qIsuas Jernoad ayy ur sysisuod ‘Ayenb 1oyjo K190 oIy ‘AT
-9I ‘way} 0} Surproddy "so[ni no Ajdde sn 39 ‘usy) ‘QI0H "Ie[d A[309J
-1ad Ky1ea1 Jo vOpI oY) soyew 11 jey) asoddns 03 oyelsIw 1eAIS ® 9q
PINOM 1 ‘punoj 9q Aewll UOTIIUYIP B Yons KI0JOeJSNes JIoAdmoY ‘Ing
*9q 03 way uIy) Aew ApoqAue Jeym Jo Juspuadapur Ie
SI9)JOBIBYD 9SOUM Jey) St [eal 9y} auyop Aewl om snyJ, "way) ssassod
0] JWeaIp Sem JI Jey) UeY) JOBJ IQYI0 OU JO oA AQ sonurernoad sj
surejal 1 ‘yurearp 3ury) oY Inq ‘Surwealp Jo Jorj 9y} J0U ‘FJULIIPISUOD
‘puey Joy310 Y1 uQ -192lqns ay3 uo uorurdo [[e jo juopuadopur K[ejord
-WOd SI Jnq ‘JuIeaIp sem sYUIyl ApogAue jeym uo puadop jou sa0p
‘0S pue 0S JWEBAIp 3 Jey) I JweaIp A[[eal sey Apoqawos JI ‘UoudWou
-oyd [ejuSW © SB QOUQ)SIXd [BAI B SBY WIBAIP © ‘Sny], "oq 0) SIgjoeIeyd
asoy) Jury) am jeym uo puadap jou op A3y} ‘Nuryl am moy uo puad
-9p sI9jorIRYD I19Y) Y3noy) Ing "woy} Jury} A[[eal am Jey) asuds oy} ur
[eax awr} awes ) Je are yorym ‘Jysnoy) o uodn juspuadap ‘spurwu
uMO Ino uryim euswouayd ‘IoAdmoy ‘are A1y [, "AJI[eal [BUIIXD UR ST
ury} [ 10 no& moy jo juepuadopur a1e s19)08IRYD 9soym Jey[, ‘31 uodn
sassaxdwr Jy3noy} siy se SsIojoeIRYD Yons sey I ‘uoneursewr s, Apoq
-owos Jo jonpoid e st juawdy y ‘uonoy ‘aysoddo sit pue K1 eal usam)
-9q QouaIdyIp Jo sjurod oY) JuLIApISUOD Aq payoear 9q sdeyrad Aew
UonIuUYap © Yons JoL ‘[BAI AY) JO UONIULAP Joensqe U 9AIS 0) purwu
JO UWIN} QAT}IOOPAI B JO 90U} SUOWER UdAd ‘uaw jsowr 9pzznd Ajqeqoid
PINOM I ‘IAMOY ‘OpeIS PU0d3s S)I Ul SSOUIBI[O IOJ SY ‘I PUBISIOp
-Un Jou S0P 2y Jey) SUIWEBAIP JIAU ‘0Uapyuod 309J1ad [jim I sasn
PIIYo AI9AH “SIY} UBY) JOIB3[D 9q P[NOJ BIPI OU ‘AJLIBI[IWUR] JO ASUS )
Ul SSQUIBQ[O JumyR], "A71jpa4 JO 1ey) 31 suIou0d A[renonted yorym uon



thought is essentially an action. The final upshot of thinking is the ex-
ercise of volition, and of this thought no longer forms a part; but be-
lief is only a stadium 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 be-
tween beliefs which differ only in their mode of expression;—the
wrangling which ensues is real enough, however. To believe that any
objects are arranged as in Fig. 1, and to believe that they are arranged
in Fig. 2, are one and the same belief; yet it is conceivable that a man
should assert one proposition and deny the other. Such false distinc-
tions do as much harm as the confusion of beliefs really different, and
are among the pitfalls of which we ought constantly to beware, espe-
cially when we are upon metaphysical ground. One singular decep-
tion of this sort, which often occurs, is to mistake the sensation pro-
duced by our own unclearness of thought for a character of the object
we are thinking. Instead of perceiving that the obscurity is purely sub-
jective, we fancy that we contemplate a quality of the object which is
essentially mysterious; and if our conception be afterward presented
to us in a clear form we do not recognize it as the same, owing to the
absence of the feeling of unintelligibility. So
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long as this deception lasts, it obviously puts an impassable barrier in
the way of perspicuous thinking; so that it equally interests the oppo-
nents of rational thought to perpetuate it, and its adherents to guard
against it.

Another such deception is to mistake a mere difference in the
grammatical construction of two words for a distinction between the

sented by A C and C B. It may also be considered as the sum of the
very different accelerations represented by A D and D B, where A B is
almost the opposite of A C. And it is clear that there is an immense
variety of ways in which A B might be resolved into the sum of two
accelerations.

After this tedious explanation, which I hope, in view of the extraor-
dinary 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 conception embodies. This fact is that if the actual changes of
motion which the different particles of bodies experience are each re-
solved in its appropriate way, each component acceleration is pre-
cisely such as is prescribed by a certain law of Nature, according to
which bodies in the relative positions which the bodies in question ac-
tually have at the moment,! always receive certain accelerations,
which, being compounded by geometrical addition, give the accelera-
tion which the body actually experiences.

! Possibly the velocities also have to be taken into account.

This is the only fact which the idea of force represents, and who-
ever will take the trouble clearly to apprehend what this fact is, per-
fectly comprehends what force is. Whether we ought to say that a
force is an acceleration, or that it causes an acceleration, iS a mere
question of propriety of language, which has no more to do with our
real meaning than the difference between the French idiom “II fait
froid” and its English equivalent “It is cold” Yet it is surprising to see
how this simple affair has muddled men’s minds. In how many pro-
found treatises is not force spoken of as a “mysterious entity,” which
seems to be only a way of confessing that the author despairs of ever
getting a clear notion of what the word means! In a recent admired
work on “Analytic Mechanics” it is stated that we understand pre-
cisely the effect of force, but what force itself is we do not under-
stand! This is simply a self-contradiction. The idea which the word
force excites in our minds has no other function than to affect our ac-
tions, and these actions can have no reference to force otherwise than
through its effects. Consequently, if we know what the effects of force
are, we are acquainted with every fact which is implied in saying that
a force exists, and there is nothing more to know. The truth is, there is
some vague notion afloat that a question may mean something which
the mind cannot conceive; and when some hairsplitting philosophers
have been confronted with the absurdity of such a view, they have in-
vented an empty distinction between positive and negative concep-
tions, in the attempt to give their non-idea a form not obviously non-
sensical. The nullity of it is sufficiently plain from the considerations
given a few pages back; and, apart from those considerations, the
quibbling character of the distinction must have struck every mind ac-
customed to real thinking.

Iv.

Let us now approach the subject of logic, and consider a concep-
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things. Our idea of anything is our idea of its sensible effects; and if
we fancy that we have any other we deceive ourselves, and mistake a
mere sensation accompanying the thought for a part of the thought it-
self. 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 sensible effects, here or hereafter.

It appears, then, that the rule for attaining the third grade of clear-
ness of apprehension is as follows: Consider what effects, which
might conceivably have practical 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.

I1I.

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 sub-
stances. The whole conception of this quality, as of every other, lies in
its conceived, effects. There is absolutely no difference between a
hard thing and a soft thing so long as they are not brought to the test.
Suppose, then, that a diamond could be crystallized in the midst of a
cushion of soft cotton, and should remain there until it was finally
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 serv-
ing to bring logical principles into sharper relief than real discussions
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 in-
creases with the pressure 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 mean-
ings. For they represent no fact to be different from what it is; only
they involve arrangements of facts which would be exceedingly mal-
adroit. This leads us to remark that the question 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 temp-
tation, 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 particularly pertinent to my question
namely, that I ought to blame myself for having done wrong it is per-
fectly 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
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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 sup-
position. The reductio ad absurdum consists in showing that contra-
dictory results would follow from a hypothesis which is consequently
judged to be false. Many questions are involved in the free-will dis-
cussion, and I am far from desiring to say that both sides are equally
right. On the contrary, I am of 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 controversy would never have arisen; and
that this question is perfectly solved in the manner which I have indi-
cated.

Let us next seek a clear idea of Weight. This is another 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 ef-
fects.

This leads us to undertake an account of the idea of Force in gen-
eral. 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 development. It is, therefore, worth some
pains to comprehend it. According to our rule, we must begin by ask-
ing 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 al-
ters, it is by degrees. The gradual changes which are constantly taking
place are conceived by geometers to be compounded together accord-
ing 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 paragraphs rather than
that we should part company here.

A path is a line whose beginning and end are distinguished. Two
paths are considered to be equivalent, which, beginning at the same
point, lead to the same point. Thus the two paths, ABC D Eand A F
G H E, are equivalent. Paths which do not begin at the same point are
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