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united to one of 0xygen ; and they mingle as little
triads among the monads of oxygen and nitrogen,
which' constitute the great mass of the atmosphere.
These ‘atoms aiid molecules are separate ; but in
what sense? They are separate from each other
in the sense in which the individual fishes of a
shoal are separate, The shoal of fish is embraced
by & common medium, which connects the different
members of the shoal, and renders intercommuni-
cation between them possible. A medium also
embraces our atoms ; within our atmosphere exists
s second, and a finer atmosphere, in which the
atoms of oxygen and nitrogen hang like suspended
grains, This finer atmosphere unites, not only
atom with atom, but star with star ; and the light
of all suns, and of all stars, is, in reality, a kind of
music propagated through this interstellar air.
This imafeA must be clearly seized, and then we
have to advance a step. We must not only figure
our atoms su‘sgended in this medium, but we must
figure them vibrating in it. In this motiou of the
atoms consists what we call their heat. ¢ Whatis
heat in us,” as Locke has perfectly expressed it,
“ig in the body heated nothing but motion.”
Well, we must figure this motion commanicated to
the medium in which the atoms swing, and sent in
ripples through it with inconceivable velocity to the
bounds of space. Motion in this form unconnected
with ordinary matter, but speeding through the
interstellar medium, receives the name of ** Radiant
Heat ;” and, if competent to excite the nerves of
vision, we call it “ Light,” ' :
Aqueous vapour was defined to be an invisible
gas. Vapour was permitted to issue horizontally
with considerable force from a tube connected with
a small boiler. The track of the cloud of condensed
steam was vividly illuminated by the electric light.
What was seen, however, was not vapour, but
vapour condensed to water. Beyond the visible
end of the jet the cloud resolved itself into true
vapour. A lamp was placed under the jet at
various points ; the cloud was cut sharply off at
that point, and when the flume was placetf near the
efflux orifice the cloud entirely disappeared. The
heat of the lamp completely prevented precipitation.
This same vapour was condensed and congealed on
the surface of a vessel containing o freezing mix-
ture, from which it was soraped in quantities
sufficient to form a small showball. The beam of
the electr}c lamp, moreover, was sent through a
large receiver placed on an air-pump. A single
stroke of the pump caused the precipitation of, the
aqueous vapour within, which became beautifully
illuminated by the beam ; while, upon a screen
behind, a richly-coloured halo, due to diffraction
?g{. . I;,lua little cloud within the receiver, flashed
The waves of heat speed from our earth through
our atmosphere towards space. These waves dash,
in their passage, against the atoms of oxygen and
nitrogen, and against the molecules of aqueous
vapour. Thinly scattered as these latter are, we
might naturally think meanly of them as barriers
to the waves of heat. We might imagine that the
wide spaces between the vapour molecules -would
© an open door for the passage of the undulations ;
and that, if those waves were at all intercepted, it
would be by the substances which form 99} per
cent. of the whole atmosphere. Three or four years

- ago, however, it‘_‘w&s"fo&nd by the speaker that

thik small modicum of aqueous vapour intercepted
fifteon times the ‘quantity of heat stopped by the
whole of the air in which it was' diffused. It was
afterwards found that the dry air then experimented
with was not perfectly pure, and that the purer the
air beécame, the more it approached the character
of vacuum, and the greater, by comparison, became
the action of the aqueous vapour. The vapour was
found to act with 30, 40, 50, 60, 70 times the
energy of the air in which'it was diffused ; and no
doubt was entertained that the aqueous vapour of
the air which filled the Royal Institution theatre,
during the delivery of the discourse, absorbed 90
or 100 times the quantity of radiant heat which
was absorbed by the main body of the air of the
room, .. _ ; .
 Looking at the single ‘atoms, for every 200 of
oxygen and nitrogen there is about 1 of aqueous
vapour. This 1, then, is 80 times more powerful
than the 200 ; and hence, comparing a single atom
of oxygen or nitrogen with a single atom of aqueous
vapour, we may infer that the action of the latter
18 16,000 times that of the former. This was a
very astonishing result, and it naturally excited
opposition, based on the philosophical reluctance
to accept a result so grave in consequences before
testing it to- the uttermost. From such opposition,
a discovery, if it be worth the name, emerges with

| its fibre strengthened,—as the humaun character

gathers force from the healthy antagonisms of
active life, It was urged that the result was, on
the face of it, improbable ; that there were, more-
over, many ways of accounting for it, without
aseribing so enormous a comparative action to
aqueous vapour, For example, the cylinder, which
contained the air in which these experimeunts were
made, Was stopped at its ends by plates of rock-salt,
on account of their transparency to radiant heat.
Rock-salt is hygroscopic ; it attracts the moisture
of the atmosphere. Thus, a layer of brine readily
forms on the surface of a plate of rock-salt; and it
is well known that brine is very impervious to the
rays of heat. Illuminating a polished plate of salf
by the electri¢ lamp, and casting, by means of a
lens, a magpified image of the plate upon a sereen,
the speaker breathed through & tube for 2 moment
on the salt; brilliant colours of thin plates (soap-
bubble colours) flashed forth immediately upon the
screen, these being cansed by the film of moisture
which overspread the salt. Such a film, it was
contended, is formed when undried air is sent into
the cylinder ; it was, therefore, the absorption of
a layer of brine which was measured, instead of
the absorption of aqueous vapour. ° ,

This objection was met in two ways. Firstly,
by showing that the plates of salt, when subjeoted
to the strictest examination, show no trace of a film'
of moisture, Secondly, by abolishing the plates of
salt altogether, and obtaining the same resulis in
a cylinder open at both ends. o

It was next surmigsed that the effect was due to
the impurity of the London air, and the suspended
carbon particles were pointed to as the cause of the
opacity to radiant heat. Thie objection was met
by bringing air from Hyde Park, Hampstead
Heath, Primrose Hill, Epsom Downs, a field near
Newport, in the Isle of Wight, St. Catbarine’s

“Down, and the sea-beach near Black Gang Chine,



