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- tion of a change, and a change in ‘space ‘can only be conceived

~ explanation; and if we can succeed Jn getting the’motions with- -

* . hypothesis,

. distant. A new hypothesis,

‘:l.‘ o \\
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C. 8. Peirce on Chemical Theory of Interpeneiration. 79

6, The Thermal Equivalents of Isomorphous Crystals.
7. Kopp'’s Law of %oiling points. How is this explained?
8. Prout’s Law as modified by Dumas,

: ; ) , The ouly atomic weights which have been determined with
Prysicists are now Tapidly doing away with all theories whidh sufficient accuracy to test the law, beside those of Stas, are the
demand peculiar shapes and kinds of matter in favor of those following : —

which demand peculiar vibrations. At this day, the arrow- 5 Carbon 6:01 Berzelius;
shaped particles of the old theory of light seem grotesque. [ES

There is a good reason for this tendency. We require an ex-
planatiopof forces” Now a force is only a mathematical funec-

" ART, XIL—The Chemical Theory of Interpenetration; by CEARLES
B S. - PEIrCE, A M.

6:00 Dumas a{ld Stas; 6:00 Erdmann

C is not more than 6:004.
< Lathium, Diehl 7-026 (prob. error ==-007) ;. Troost 7:01, Mallet
(5=216-03, Na=23-05; Mg=12-0125) 7-027. Mean 7-02:

Calerum 207002 (C=6004) Erdmann_zynd Marchand.

With less'accuracy we have ’ ,

Irgn, Svanberg and Norlin (after rejecting two discordant ex-
perishents according to Peirce’s criterion) 28:048; Berzelius,
- 28.024; Erdmann and Marchand, 28:012; Maumené, 28-000.
Mean 28-017. N
«* Combining the first three atomic weights with those deter-
. 'mined by Stas, we have:—

of a priori as a motion. To explain a thing is to, bring it into
the realm of our a prior? conceptions. - Hence, whenever we en-
deavor to explain any force of nature by means of. hypothetical
shapes and properties of matter these only help us so far as they
are conditions of certain motions. These mctions are the regl

out the peculiarities of matter, our hypothesis will be so much
the smaller. ' ’

‘The object of the present article 18 to apply this principle to .
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* the Atom‘id Theory. , ) » P ‘, » Experiment.{ Law. 'Dlﬂ'erer;ce.‘ DIf.=~Esp. |
L In th;a first place, il:. is necessary to show that thg hypothesis § K 30:154 | 3925 | —096 | ho
of atoms, in itself, explains nothing. < . N Na | 2305 23 405 v
That which the atomic theory undertakes to explain is the B Ag | 10794 | 108 =068 | ygbo
connection of integral numbers with chemical equivalents.  -F- Pb 10845 | 1085 | —05 250
An explanatory hypothesis is one which, being admitted, Cl 35'46 355 | —04 v
necessitates all the phenomena, The laws to be explained-are [ IS‘T 1404 | 14 1-'84 gu
as follows: : : i . 1603 16 08 | 5o
1. The Law of Equivalents, or ‘that'if o uits of one body [ H 1005 4 1 | 4005 |« zdy
combine with z of & second and y of a third; and if  of that [ ~ Le | mogv )| 7Y 02 | zds
second combines.with & of a fourth, that y of the third will also % Ca 201002 22 _802 ¥v dov
combine with 4 of the fourth. ' % C, 6004 1004 |- rebo
The explanation is that these are the weights of the atomsand [ i lai ' ik
. . , e 8 an unexplained anomaly, but the probability of only one
tgat bl;)dles combine atom by atom. But how should we kbow k<! differerice out of thirteen beiné greater than %% is “0000087,
thal. they combine atom ?.Y atom? T}}ls is an addition to the - while the effect of the residual influence which carries X out of

P

o L ; ‘ b this limit is only y55 of the atomic weight. Omitting K, the
2. The Law of Multiple proportions. ~~ ~ . é sum of the above qiferences 18 +001; the robabilityg of thig

How should we know that atoms will mix In any simpler W being 50 small-is 085 ; hence, upon this congig
ratios than black and white beans would if stirred up together? [ shility of the law is 789, - . ! R
3. The Law of Combining Volumes of Gases: E The probability is, therefore,&till in favor of the law. The
The_explanation is that the atoms of all gases are equally W it column in tho toble shows hiw small the residual phenomens,
£ : § are; and they may be made sl m%ﬂ”(‘,’[‘ by making the unit by

4

eration, the prob-

'4. The Law of Volumes of Isomorpht;us Cryktals. Andthgr

’

and Marchagd; 606 Liebig and Redtenbacher; 608 Strecker. /

S

: : % which the atomic weights are measured a little larger.

hypothesis needed. R R £ This law presents another example of the connection between
5. The Law of Thermal Equivalents-of the Elements. \g chemical equivalents and integral numbers, and must probably
“Explanation All atoms have the same capaeity fgr Heat. Still S b capable of & common explanation with the rest. - %et ‘it i

another h}’pd‘{ esis, which mor eover does not gpply to compounds. % clear that-the atomic hypothesis never c#n éxplain it. :
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80 C. 8. Peirce on Chemical Theory of Interpenetration, -

9. It is impossible for the atomic theory to explain why the
monoatomic radicles combine together without condensation in
the gaseous form; whilé the diatomic radicles lose their own
volume, the triatomic one more than their own volume, &c., in

combining with the monoatomic. Why in acetic ether, for ex-
€6.€H,H
ample,

IL I shall now attempt to show that the facts of chemistry
are explicable by the view of Kant, that matter is not absolutely
impenetrable and thut.chemical union consists in the interpene-
tration of the constituents, - ]

1. The law of definite p%'gportions 8 capable of demonstration
without any hypothesis. We can conceive of no event in space
which does not consist of & motjpn. Nothing can be the cause of
2 motion except a motion; her¥e ever .fqrceAis & motion. ~And
every quality of matter is sither’a'mqtion o} some _clement of
the mental analysis of the conception of a body moving in some

way or other. Hence, when the forde of one body*acts on the

quality of another to produce an £vent, it is merelone motion
modifying a second to produce a third. Motion is qever\stz}-
tionary, but always communicates itself frém the moving parti-
cle to all others which are in communication with that. Accord-

ingly, when one body acts on another through a difference of

quality, the latter will also act on the former and there will be a
tendency to produce homogeneity of quality throughout the two.
This homogeneity is actually established, or 1t is mot. If it is
not, the amount of force which holds back thé two forces from
their natural action must be just as strong as the fomes,‘thgm-
selves. It is clear, therefore, that when the force of the acting
body equals that of the bod{’l acted upon, all thé foree will be
exhausted in preventing the omogeueity. ~ Probably, however,
it might be proved that the homogeneity is always established ;
- and 1If it is, it cannot be established through both motions ex-
Jsting at the same time without interference. For, if they had
not interfered, they could not have acted upon one another.
They must, therefore, destroy each other (producing & new mo-
tion) -and when they are equal the peculiarjties by which they
acted will be neutralized and there will be no further action.
Now the same kind of matter under thie same dynamical condi-
tions possesses always the same amount of force proportionally
to its mass; hence when one kind of matter acts on another
throngh being of a different” kind, it can only act on a definite
amount of that matter,-the dynamical circumstances remaining
the same. ' T
2. Let us call the reciprocal of the Atomic Weight the Chem-
“ical Intensity. This represents the force which causes bodies to
combine. It remains the same under all dynamieal circumstan:

2€H,.H } © the dibasic radicles occupy no space at all.l

- an active condensing force,

C. 8. Peirce on Chemical Theory of Interpenctration. 81

ces. Hence, it must be something inherent in matter and unaf-
fected by all vibrations. In gases it is proportional to the elasti-
city, and in elementary bodies generally it is equal to the spe-
cific heat, which is the elustic

We conclude, then, that the Chemical Intensity is the molecu-
lar or substantive elasticity. (B. Peirce.)

- When heat expands the body, it is theelasticity which restores
it. - Any mgtions of vibration in a homogeneous elastic medium -
may be resolved into expansions and contractions, Hence, if
we assume that heat produces’ the expansions, this elasticity is

" Iftwo hodies interpenetrate it is clear that this force may hold
them together. This explains, the law of definjte "proportions,
the law of vapor densities, and the law of thermal

3. It is geowmdtrically selfevident that. inteérpenetration must
take place between equal volumes and must result in a condens-
ation to one half, unless sume other action takes place. Accord-
ingly we find that wherever there is no tondensation there is
only & double decomposition,. .

4. T one volume of a compound there is one equivalent of
chemical intensity, Hence there is nothing to”prevent its com-
bining with one volume more, &c. This explains the Jaw of
multiple proportions, which it is to be observed has no place

| Where the bodies unite without condensation,

. 5. The solid and liquid states resvlt from the acti m-of cohe-
slon.. Now cohesion is an attraction properly so call:}i and acts
at 2 distance, for if it did not it would not vary with the\state

of condensation. Hence it is s force affecting molecules and not .

matter in its continuity. This explains why the above reason-
Ings from the state of gases are not invalidated by the facts re-
lating to liquids and solids. ‘ ' :

6. If we suppose, with the metaphysicians, that all the kinds

“of matter are derived from one, since this must have become

condensed by the law of equal vol

umes, all the equivalents of
the elements will be multiples of

that of the original matter.

- This explains Prout’s law. If, moreover, we admit that the dif-

ferbnt elements are distinguished
accept the recent view that the line

produced by elements in their free state, it will follow that ey.

by different elasticities, and

- ery element except sodium is & mixture of several. We have

Do reason (0 suppose that these are present in equivalent pro-

Portions. So that this-consideration gives' room for large dis-

crepancies from Proat’s law, .

-7, It is observable that tribasic radicles frequently behave like
o . €.H,(NO,)0 "

monobasic ones, as N jn "~ a\" Y3 H {© andin

' e s

NO, |9

aod that monobasic radicles wequently bebave like tribasic ones,
An. Joun. 8cL--Becoxp Senies, Vor. XXXV, No. 108.—J 41, 1868.
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ity of the medium of heat-vibrations."
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82 Dr. Rominger on Pleurodyctium problematicum.

as CLin IC},. There is the same confusion between dibasic and
tetrabasic radicles, as in CO. Hence we infer that the distinction
betweenseven and odd-basic is altogether superior to that be-
tween ;onobasic and tribasic, dibasic and tetrabasic. _
Now if a body can enter into double decomposition with hy-
drogen(that is, combine without condensation) it is obvicus that
it must be odd-basic; for in that case it will form a compound
which being of two volumes cannot combine with another vol-
ume of H unless it combines with two volumes. If it does thus
combine it will e tribasic, otherwise monobasic. K
On the other hand, if a body. cannot enter into double decorn-
osition with the monobasic radicles, it must be even-basic; for
1n this case, since its volumg after combination will be the same
as before, there is no reasoMwhy it shquld not either combine
with condensation with a new volume off the monobasic radicle
(in which case it will. be four or more Yasic) or else enter into
double decomposition with it, in which fcase #twill-be dibasic.
This explains why the dibasic radicles plways ose their own
volume 1n combifiing with the monobasig; why the tribasic lose
twice their own volume, &e. , B
8. A radicle being: a ‘constituent in dombination, it follows
that its internalforces Yo not come to equilibrium of themselves,
and this accounts for the\fact that monobpsic radicles cannot ex-
ist free. This fact is determined by reagtions and not by vapor-
density, for according to the present theory the volume fixes

. neéither the atom nor the molecule but the equivalent, 'that is to.

say, the amount of matter contsining & unit of chemical inten-
sity. The dibasic radicles may axist in the free st ~ because,
since in combining they are condensed, it follows t:  ‘here is
some disturbance of their internal forces. =~ ’

9. An odd-basic radicle- being in itself out of equilibrium in
this way, it follows that the addition of it to another radicle will
change the badsicity of that radicle from odd. to even or from
even to odd; while the addition of an 9ven¢bagig radicle will
have no such effect. : -

Cambridge, Masa, Dec. 1862. { :

Arr, XITL.— “zposition qf\?ze true nature of Pleurodyctium prob-

lematicum ; by ‘CARL ROMINGER, M. D.

, / v
UNDER the above name I have long Kept in my cabinet a spe-

cimen, collected at Kirchweiler in the Eifel mountaine. . r
baving identified it with the fossil described by Goldfuss, T laid
it aside, and only recently, twenty years afterwards, when I hap-
pened to look - gver it again, the first glance convinced me *hat

the Pleurodyeguim problematicum is merely the cap of 7 “avo:
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