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Until the timé that Fowler * wrote, I do not know that any steps were taken
attempting to prove any closer relationship between the vital and physical forces
than is expressed in the term vital ‘stimuli, Since then, however, the belief in
the mutual convertibility of these two sets of forces—the 7ital and physical— .
has been steadily gaining ground, and is at’ present held by some of the most
distinguished physiologists.

Now it has never been doubted, so far as I am awaré, that however unlike
in almost every way they may be, the matter which enters into the composition
of any organised structure is the same as that met with in the mineral kingdom,
but with its elements. combined together in different relative proportions ;f
the forces that bind them in any one whole, whether chemically or physi-
cally, are also known to be the same a5 those we seein the world of dead matter,
namely, chemical affinity and attraction of cohesion. But what is generally
supposed to separate, by a well ‘marked line, the living from the dead, is, that
in the former is perceived the operation of certain forces which do not exist in
the latter ; which forces, under the name of funections, are most of them ex-
hibited in common by the members of both the animal and vegetable kirigdoma,
while in the vegetable kingdom, and peculiar to it, we see displayed a power of
organizing mineral matter ; and in the animal kingdom, and peculiar to <, two
distinet forces, the nervous and muscular, with speeial structures provided for
their evolution ; while at the same time in the inorganic ‘world, are certain dy-

* namical agents such as light, heat, electricity, &c., which specially belong to i,
and which although they have always been allowed to have very similar actions
apon living beings, and to be of vital importance to them, yet are not considered
as belonging to them i in the same sense as. they do to the mineral kingdom: Now
the question which I am about to consider may be thus stated—Is this' line of
demarcation, which I have attempted to point out, real or only apparent ¥ * Are
these forces, or rather these two groups of forces, distinct and separate the one
from the other, or are the forces which we see manifested by organized beings
another and modified form of the forces existingin the inorganic world, bor-
rowed from it, and when used again returned to it ; just as the maiter of which
living beings are composed is taken from that by which they are “surroundéd,
and when used, again returned to the dead world from which it was taken? It
is the object of this paper to shew that, abstractedly considered, no such' line
can be ”a}mwn ;1 that in fact theré is no diﬂ’erence between these two“gréup's‘ of

- *Irefer to the nonce of a paper by R. Fowler in, ‘the Report, nf the Brxtrsh Assocm—
tion for 1849 called ¢t If vitality, be a force hav;ng correlations thh the forces, chem.
¢al affinities, motion, heat, light, electucxty, magnetlsm, 80 sbly shown by Ptof Grove
*40 be modifications of one and the same force » .
t “The elemenis of organic bodies are the same as those that constitute the inorganic
“world, save'thut the relative propertions’ are dzferent » Encyclopaadxa Brxtanmca, exgbth
edition, Vol. V], p. 501,
" { Compare Buckle’s “Hxstory of thzatlon in England " B‘e says, % What we call
the divisions of nature into ¢ organic and inorganic’ have no existence except in our
own ‘minds.” Vol. I, ps 402 ‘He'is'speaking of- ‘Sir John Leshe, who' 85 eaily 4s the
~end"of ast centnry, seems to have had the same_ _ides.,, He suys, # AN forces are radi-
cal]y of the same] “kind, and. tbe dmsxon of thexq into hvmg and dead 19 not gronnded.

upon just P"'-"C‘Ples n Leslic on heat, p. 133. ° ~ 7



