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thue the waters cf the ocean are la part dragged
as a brake aiong the surface cf the earth; and as
a brake they muet diminish the velocity cf the
earth'e rotation. The diminutioa though inevitable,
le, however, tee 6mai! te make itef feit withia the
penio.d over which observations on the subjeet ex-
tend Suppeeing, then, that we tura a miii by the
action cf the tide, and produce beat by the friction
of the mailletones; that beat bas an enigin totaily
different fremn the heat produced by another miii
whieh is turned by a mountain etrcam. The former
le produced at the expense cf the earth'e rotation;
the latter at the expense cf the eun'e radiation.

The sun, by the act cf vaporisation, lifta me-
chanically aIl the moistune eut of the air. It con-
denses and falle in the fermi cf rain,-it freezes and
falie as snew. Iu this eolid fonm it piles upon the
Alpine heighte, and funnishes materials fur the
glaciers cf the Alps. But the sua again interposes,
libenates the solidified liquid, and permits it to roll
by gnavity te the sea. The mechanical force of
every river la the world, as it relie towands the
occan, le drawn from the heat cf the sun. No
streamlet glides to a lower level without having
been firet lifted to, the elevatica frcm which j!
epninge, by the rnighty power cf the sun. The
encrgy cf winds is aise due entireiy to the siun;
but thene le still anether work which hie performs,
-and his connection «with which le net se obvions.
Trees and vegetable gnow upon the earth, and when
burned they give risc te bea!, and hence to me-
chanical energy. Whence je thie power denived?
Ycu see this oxyd cf iron, prcduced by the falling
together cf the atome cf iron and oxygea; hene
aise je a transparent gas whicb you canne! now sec
-carbonie acid gas- which le fermed by the fail-

ing together cf carbon and oxygen. These atome
thue lu close union nesemble Our lead weight whiie
reeting on the earth; but 1 cau wind up the weight
and prepare it for another fail, and se these atomes
eau be wound up, separate from each other, and
thue enablcd to repent the procese cf combination.
la the building cf plants carbonie acid le the
matenial from which the carbon cf the plant le
dcrivcd; and the scIai, beami le the agent which
teane the atome asunder, eetting the exygea free,
and allowiug the carben te aggregate lu the woody
fibre. Le! the solar raye faîl upon a surface off
eand; the eand le heated, and finaily radiates away
as much heat as it receives; let the saine beames
fai upon a fores!, the quantity cf béat givea back
le less than the foneet receives, fer the energycportion cf the suubeame le invested in building Of
the trees, ia the mannen indicatcd. Without the
eu the réduction of carbonie acid cannot be effected
and an ameuint cf sunlight je coneumed exactly
équivalent te the molecular work donc. Thue
trees are formed; thus the cotton, on which Mr.
Bazely diecouneed lateiy, le fonmed. 1 i5nite this
cotton, and it fiames; the oxygen -again uite
with its beloved carbon; but an amount cf heat
equal tx that which yen sec produccd by its comn-
bustion was sacrificed by the sun te ferai that bit
cf Cotton.

Bat we canne! stop a! vegetable life, for thie le
the source, mediate or immédiate, cf ail animal life.
The sua severe the curbon frein ite oxygen ; the
animai consumes the vegetable thus formed, and lu
ils ai-tories a reunien cf the severed ciemeats takes

place,, and produces animal heat. Thus, strictly
pe kîig> the process of building a vegetable ie one

of windg up; the procese of building an animal
le one of i unning down. The warmth of our bodies,
and every mechanical cnergy which we exert, trace
their lineage directly te the sun. The fight of a
pair of pugiliste, the motion of an army, or the
lifting of his own body up mountain slopes\by an
Alpine climber, are ail cases of mechanical eaergy
drawa from the eun. Not, therefore, la the pocti-
cal, but in a purely mechanicai sense, are we
children of the sun. A man weighing 150 ibe. bas
eixty-four pounds of muscle; but tbeee, when dried,
reduce themselves to fifteen pounds. During an
ordinary day's work, for eigbty days, thie mass of
muscle would be wholly oxidieed. Special organes
which do more work would be more quickly oxi-
dieed: the heart, for example, if entirely unsus-
tained, would be oxidised in about a week. Take
the amount of heat due te the direct oxidation of a
given amount of food; a lees amount of heat je
developed by thie food in the working animal frame,
and the missing quantity je the exact equivalent of
the mechanicai work which the body accomplishes.

1 might extend theee considerations ; the work,
indeed, je done to my hand-but I amn warned that
1 have kept you already too long. To whom, then,
are we indebted for the etriking generalisations of
thiseening'e discourse? Ail thatI have laid be-
fore you is the work of a man of whom you have
scarcely ever heard. Ail that 1 have brought be-
fore you bas been taken froin the labore of a Gcr-
man physiciau, named Mayer. Witbout external
stimulus, and puein ie profession as town
physician in lcîrou this man was the firet te
raise the conception cf the interaction of.natural
forces to clearness ia his own mind. And yet hie
je ecarcely ever beard of in scientiflo lectures, and
even te scientiflo men his menite are but partiaily
known. Led by hie own bcautiful researches, and
quite independent of Mayer, Mr. Joule published
hie firet paper ou the "lMechanical Value cf I-leat,"
in 1843 ; but in 1842 Mayer had actualiy calculated
the mechanicai equivalent cf heat. In 1845 hoe
publiehed bie Memeir on IlOrganic Motion," and
appiied the mechanical thcery cf heat in the meet
foarlese and precise manner to vital proceeses. H1e
aise embraced the other natural agents in his
chain of conversation. In 1853 Mn. WVaterston
proposed, independently, the metorie theory cf the
sun'e heat, and ln 1854, professer William Thom-
son applied hie admirable mathematical powers te
the development cf the theony; but six yeane pre-
viouely, the subjeot had been handled in a maeterly

manner by Mayer, and ail that I have eaid on thie
subject bas been derived froin hlm. Whea we con-
eider the circumetances cf Mayer's life, and tbe
period at which hie wrcte, we cannot fail te bc
etruck with aetoniehment at what ho bas accoin-
plished. ilene w*as a man cf genius *vorking lu
silence, animated solely by a love cf bis subjeet,
and arriving at the mcet important resulte, soine
time ia advance cf those whoee lives were entîrcly
devoted to Natural Pbiloeephy. It wae theaccident
of bleeding cf a feverish patient at Java in 1840,
tbat led Mayer te speculate on these subjects. He
ncticed that the vencue blood in the tropice wae cf
a much brigbter rcd than in colder latitudes, and
hie reaecning on thi8 fact led him inte the labona-


