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Note that the theory of atoms resulted from
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which, in certain circumstances, is
capable of assuming all the three
states. In steam we recognize a per-
fectly elastic fluid, in water, a perfect
liquid, and in ice a complete solid.
These observations have tacitly led to
the conclusion which seems univer-
sally adopted, that all bodies of sen-
sible magnitude, whether liquid or
solid, are constituted of a vast num-
ber of extremely small particles, or
atoms of matter bound together by a
force of attraction, which is more or
less powerful according to circum-
stances, and which as it endeavours
to prevent their separation, is very
properly called in that view, attrac-
tion of cohesion; but as it collects
them from a dispersed state (as from
steam into water) it is called, attrac-
tion of aaaregation, or more simply,
affinity. Whatever names it may go
by, they still signify one and the same
power. It is not my design to call in
question this conclusion, which ap-
pears completely satisfactory; but to
show that we have hitherto .made no
use of it, and that the consequence of
the neglect has been a very obscure

view of chemical agency, which is’

daily growing more so in proportion
to the new lights attempted to be
thrown upon it.

The opinions I more particularly
allude to, are those of Berthollet on
the Laws of chemical affinity; such
as that chemical agency is proportional
to the mass, and that in all chemical
unions, these exist insensible grada-
tions in the proportions of the con-
stituent principles. The inconsistence
of these opinions, both with reason
and observation, cannot, I think, fail
to strike every one who takes a proper
view of the phenomena.

Whether the ultimate particles of a
hody, such as water, are alike, that is,
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of the same figure, weight, etc., is a
question of some importance. From
what is known, we have no reason to
apprehend a diversity in these par-
ticulars; if it does exist in water, it
must equally exist in the elements
constituting water, namely, hydrogen
and oxygen. Now it is scarcely pos-
sible to conceive how the aggregates
of dissimilar particles should be so
uniformly the same. If some of the
particles of water were heavier than
others, if a parcel of the liquid on
any occasion were constituted princi-
pally of these heavier particles, it
must be supposed to affect the spe-
cific gravity of the mass, a circum-
stance not known. Similar observa-
tions may be made on other sub-
stances. Therefore we may conclude
that the wultimate particles of all
homogencous bodies are perfectly
alike in weight, figure, etc. In other
words, every particle of water is like
everv other particle of water; every
particle of hydrogen is like every
other particle of hydrogen, etc.

Besides the force of attraction,
which, in one character or another,
belongs universally to ponderable
bodies, we find another force that is
likewise universal, or acts upon all
matter which comes under our cog-
nisance, namely, a force of repulsion.
This is now generally, and I think
properly, ascribed to the agency of
heat. An atmosphere of this subtile
fluid constantly surrounds the atoms
of all bodies, and prevents them from
being drawn into actual contact. This
appears to be satisfactorily proved by
the observation, that the bulk of a
body may be diminished by abstract-
ing some of its heat: But from what
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has been stated in the last section,
it should seem that enlargement and
diminution of bulk depend perhaps
more on the arrangement than on the
size of the uitimate particles. Be this
as it may, we cannot avoid inferring
from the preceding doctrine on heat,
and particularly from the section on
the natural zero of temperature, that
solid bodies, such as ice, contain a
large portion, perhaps 4/5 of the
heat which the same are found to
contain in an elastic state, as steam.

Mixed Elastic Fluids

When two or more elastic fluids,
whose particles do not unite chemi-
cally upon mixture, are brought to-
gether, one measure of each, they
occupy the space of two measures,
but become uniformly diffused through
each other, and remain so, whatever
may be their specific gravities. The
fact admits of no doubt; but expla-
nations have been given in various
ways, and none of them completely
satisfactory. As the subject is one of
primary importance in forming a sys-
tem of chemical principles, we must
enter somewhat more fully into the
discussion.

Dr. Priestley was one of the earliest
to notice the fact: it naturally struck
him with surprise, that two elastic
fluids, having apparently no affinity
for each other, should not arrange
themselves according to their specific
gravities, as liquids do in like cir-
cumstances. Though he found this
was not the case after the elastic
fluids had once been thoroughly
mixed, yet he suggests it as probable,
that if two of such fluids could be
exposed to each (Turn to next page)
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other without agitation, the one spe-
cifically heavier would retain its lower
situation. He does not so much as
hint at such gases being retained in a
mixed state by affinity. With regard
to his suggestion of two gases being
carefully exposed to each other with-
out agitation, I made a series of ex-
periments expressly to determine the
question, the results of which are
given in the Manch. Memoirs, Vol. 1,
new series. From these it seems to be
decided that gases always intermin-
gle and gradually diffuse themselves
amongst each other, if exposed ever
so carefully; but it requires a con-
siderable time to produce a complete
intermixture, when the surface of
communication is small. This time
may vary from a minute to a day or
more, according to the quantity of
the gases and the freedom of commu-
nication. .

These and other considerations
which occurred to me some years ago
were sufficient to make me altogether
abandon the hypothesis of air dis-
solving water, and to explain the phe-
nomena some other way, or to
acknowledge they were inexplicable.
In the autumn of 1801, I hit upon an
idea which seemed to be exactly cal-
culated to explain the phenomena of
vapour ; it gave rise to a great variety
of experiments upon which a series
of essays were founded, which were
read before the Literary and Philo-
sophical Society of Manchester, and
published in the 5th Vol. of their
memoirs, 1802.

The distinguishing feature of the
new theory was, that the particles of
one gas are not elastic or repulsive in
regard to the particles of another gas,
but only to the particles of their own
kind. Consequently, when a vessel
contains a mixture of two such elas-
tic fluids, each acts independently
upon the vessel, with its proper elas-
ticity, just as if the other were absent,
whilst no mutual action between the
fluids themselves is observed. This
position most effectually provided for
the existence of vapour of any tem-
perature in the atmosphere, because it
could have nothing but its own weight
to suppott; and it was perfectly ob-
vious why neither more nor less
vapour could exist in air of extreme
moisture, than in a vacuum of the
same temperature. So far then the
great object of the theory was at-
tained. The law of the condensation
of vapour in the atmosphere by cold
was evidently the same on this scheme
as that of the condensation of pure

steam, and experience was found to
confirm the conclusion at all tempera-
tures. The only thing now wanting
to completely establish the independent
existence of aqueous vapour in the
atmosphere, was the conformity of
other liquids to water, in regard to
the diffusion and condensation of
their vapour. This was found to take
place in several liquids, and particu-
larly in sulphuric ether, one which
was most likely to show any anomaly
to advantage if it existed, on account
of the great change of expansibility
in its vapour at ordinary tempera-
tures. The existence of vapour in
the atmosphere and its occasional con-
densation were thus accounted for;
but another question remained, how
does it rise from a surface of water
subject to the pressure of the atmos-
phere? The consideration of this
made no part of the essays above
mentioned, it being apprehended, that
if the other two points could be ob-
tained by any theory, this third, too,
would, in the sequel, be accomplished.
Suppose there were no aqueous
atmosphere around the earth, only an
azotic one=23 inches of mercury, and
an oxygenous one—6 inches. The
air being thus perfectly dry, evapora-
tion would commence with great
speed. The vapour first formed be-
ing constantly urged to ascend by that
below, and as constantly resisted by
the air, must, in the first instance,
dilate the other two atmospheres;
(for, the ascending steam adds its
force to the upward elasticity of the
two gases, and in part alleviates their
pressure, the necessary consequence
of which is dilatation.) At last when
all the vapour has ascended, that the
temperature will admit of, the aque-
ous atmosphere attains an equilibrium;
it no longer presses upon the other
two, but upon the earth; the others
return to their original density and
pressure throughout. In this case,
it is true, there would not be any
augmentation of volume when aque-
ous vapour was combined with the
air; humidity would increase the
weight of the congregated atmos-
pheres, but diminish their specific
gravity under a given pressure.

On Chemical Synthesis

When any body exists in the
elastic state, its ultimate particles
are separated from each other
to a much greater distance than in
any other state; each particle occupies
the centre of a comparatively large
sphere, and supports its dignity by

keeping all the rest, which by their
gravity, or otherwise, are disposed to
encroach upon it, at a respectful dis-
tance. When we attempt to conceive
the number of particles in an atmos-
phere, it is somewhat like attempting
to conceive the number of stars in
the universe; we are confounded with
the thought. But if we limit the sub-
ject, by taking a given volume of any
gas, we seem persuaded that, let the
divisions be ever so minute, the num-
ber of particles must be finite; just
as in a given space of the universe,
the number of stars and planets can-
not be infinite.

Chemical analysis and synthesis go
no farther than to the separation of
particles one from auother, and to
their reunion. No new creation or
destruction of matter is within the
reach of chemical agency. We might
as well attempt to introduce a new
planet into the solar system, or to
annihilate one already in existence as
to create or destroy a particle of
hydrogen. All the changes we can
produce consist in separating particles
that are in a state of cohesion or com-
bination, and joining those that were
previously at a distance.

John Dalton was born September 6,
1766, at Eaglesfield in Cumberland, Eng-
land, and died July 27, 1844, in Manchester.
He opened a school for younger children
when he was twelve years old, and became
a regular instructor in a school at Kendal
when he was 15. In 1787, at the age of 20,
he began a meteorological diary which he
kept for 57 years. In 1794 Dalton pub-
lished “Extraordinary facts relating to the
vision of colours,” in which he described
for the first time the condition of color-
blindness. with which he was afflicted.
Color-blindness was long known as Dalton-
ism. The atomic theory, with which his
name is chiefly associated, was first an-
announced in 1802, when its author was 37
years old.
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Suitable landing fields for ambu-
lance airplanes are a problem that
is gaining attention.

In the South Seas coconuts have
many uses: the milk is drunk; the
sap of the tree, boiled and fermented,
makes palm wine; the fruit is eaten;
leaves make roof thatch for huts;
the splints make baskets; the coco-
nut shells are useful dishes; and the
oil is used for rubbing the body.

A large lake in Arkansas is said
to have an underground connection
with the Mississippi River, since its
waters rise and fall with the rise and
fall of the river.



