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which, since Mr. Nasmyth diecovered Lbom, have.
been seen by other observera as well, are computed
te be each net lees than 1,000 miles la length and
about 100 miles in breadth. The enormous chasme
lu the eun'e photosphere, te which we apply -the
diminutive terni "lspots,'! exhibit tbe extremitiee
cf these leaf-like bodies painting inwards, and
fringing tbe aides cf the cavern far down into. the
abyse. Sometimes they form a sort cf rope or
bridge acrees the cbasm, and appear te adhere te
one another by literai attraction. I eau imagine.
nothing more deeerving cf the ecrutiny cf observera
then these extraordinary forme. The sympathy,

as, which appeare te exist between forces cperating
lu the sun, and magnetio forces belonging te the
earth menite a continuance cf that close attention
which iL bas already received from the British'
Association, and cf labours suoh as General Sabine
bias with se much ability and effeet devoted te thte
elucidation cf the eubject. I may bere notice tbat
most remarkabie pheneme «non which wae seen by
independent observera at two different places on
the let cf September, 1859. A eudden outburet cf
light, fan exceeding the hnightness cf the uu'e
surface, was seen te take place, and sweep like a
drirtin g cloud over a portion cf the solar fqee
This was attended with magnetie disturbances cf
nusual intensity and with. exhibitions cf aurora cf

extraondinary brilliancy. The identical instant at
which the effusion cf light was observed was recer-
ded by an abrupt and strongly marked deflection
in the eelf-negistering instruments at Kew. The
phenomenôn as seen was probably cnly part cf
what actually teck place, for the magnetio storm
.iu the midet cf which iL occunred commenced be-
-fore and contiuued after the event. If conjecture be
allowable ln suoh a case, we may suppose that this
remankable event had seine connexion 'with the
meane by which the sun'e heat je renovated. It.is
a reasonable supposition that the sun was at that
time iu the act cf receiving a more than. usual.
accession 'cf new energy ; and the theory which
assigne the maintenance cf its power te cosmical
matter planging into it with that prodigious velocity
'which gravitation would imprees upon it as it ap.
proached te actuel contact'with the solar <mb, would
afford an explanation cf this sudden exhibition cf
intenqified light in harmonyvwith the knowledpe
we have now attained that arrested motion s
rcpreen ted by equi valent hieat. Telecopie obser-
vations 'will probably add new facte te guide oun
judgrneht on this su bjeet, and, taken in connexion
with observations coi terreetrial magnetism, may
enlarge and correct our views respecting the nature
cf heat, ligbt and electricity. Much as we have
yet te Iearn respccting these agencice, we knew
sufficient te infer that they eannot be transmitted
froin the sun te the earth except by communication
frein particle te particle cf interveuing matten.
Net that I speak cf particles in the sense cf the
atomist. Whatever our views may be cf the nature
cf particles, we muet conceive theni as centres in-
vested with surrounding forces. We have ne
evidence, either froni cur aenses or othcrwise, cf
these centres. being occupied by solid ores cf
indivisible incompressible matter eesentially dis-
tinct frem force. Dr. Young bas shovn that even
in se dense a body as watcr, these nuclei, if they
exist at ali muet be se ernali in relation te the

itreig spaces, that>a hundred men distributed
at' vqul iýstances over the whole surface of England
'awld represent their relative magnitude and dis-
tance. What then muet be these relative dimen-
sions inbigblyrarefiedmatter? 'But whyencumber
our conceptions of material forces by this nuneces-
sary iniagining of a central molecule? If we
retain the forces and rejeot the moleoule, we shall
still have everyproperty we can recognize in inatter
by the use of our senses orby the aid of our reason.
Viewed in thie light, matter je not merely a t.hing
subjeet te force, but je itself compoeed and coneti-
tuted cf force.

The dynamical tbcory cf heat ie probably the
most important discovery of the present century.
We now know that each Fahrenheit degree cf
temperature. in 1 lb. of water is equivalent te a
weight cf 772 lb. lifted 1 foot high, and that these
amounte of heat and power are reciprocally con-
vertible into one another. This tbeory cf hat,
with ite numerical computation, je chiefly due te
the labours cf Mayer and Joule, tbcugh many
other narnes, inclnding those of Thompson and
Rankine, are deservedly asscciated with its develop-
ment. I speak cf this diecovery as ene of the
present age because iL bas been established in our
time; but if we eearch bacc for earlier conceptions
cf the identity cf ,heat and* motion, we e hall find
(as we alwaye do in euch cases) that similar ideas
have been beld before, tbhn acluean
undemonstrated form. In th writings cf Lord
Bacon we find it stated that heat ie te be regarded
as motion and nothing cisc. In dilating upon this,
eulject, that extraordinary man shows that be bad
grasped the true theory cf hient to the utî»ost extent
that wae compatible witb the etate cf knowledge
existingiluhie time. Even Aristotie seeme te have
entertined the idea that motion wae te 'be con-
sidered as the foundation net only cf heat, but' cf
ail manifestations cf maLter; and, for aught we
know, stili carlier thinkers may have held similar
vîews.

The science cf gunnery, te whicb I shall make
but sligbt allusion on this; occasion, je intimately
connected with 'the dynamical tbeory cf heat.
When gunpcwder le exploded in a cannon, the
immediate effeut of the affinties by whicb the
materiale cf the pewder are caused, te enter into
new combinatione, is te libeêate a force which first
gppears as hat, and then tak.es the form of'
mechanical power communicated in part te the
shot and in part te the products cf explosion which,
are alec propelled from the gun. The mechanical
force cf the shot je reconverted inte heat when the'
motion is arrested by etriking.an cbject, and this
heat le divided betwcen the ehot and the objeet
struck, in tbe proportion cf the work done or
dinage inflicted uýpon each. These contliderttiofl5
recently led me, in conjunction witb niy friend
Capt. Noble, to determine experimentally, by the
beat elicited in the sbot, the lose; cf effeet .due te
its crushing when fired againet iron plates. Joule'$
law, and the known velooity cf the shot, enabled
us te compute the nuniber cf dynamical uits of
heat representing the wvhole meohanical power inl
Lue projectile, and by ascertaining the numbor cf
units developed in iL by impact, we ar-rived nt the
power which teck effect upon the shot instead cf
the plate. These experiments showed an enoruloUs


