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persons ‘¢annot-be tod" cautious in accepting state-
ments- relntnve to the richhess of lead ore or silver;
until’ a- proper “analysis “has been made from
specnmens which réprescat the general chara.ctere
of the vem‘or metalhferous deposrt. -

A‘

HEAT & MOTION —A NEW PIIILOSOPHY*

thlnkmg and actm mdependent]y of one another,
arrive af, snmlla.r results by very different means.
Who does not remember the hlstory of the planet
Neptune, and the almost slmultaneous predlctlon
of its existence by the "English - mathematician,
Ada,ms, and the French astronomer Leverner? In
1845 Adams computed the p]ace of thls planet
within two deorees, and, pla.ced the manuscrxpt
contalmng his calculu.tlons in the hands of the As-
tronomer royal in whose possessxon they remained,
almost unuotxced untll 1846, -when Leverner

announced that a planet ou«ht to be found in a |

partwular part of the he'tvens, where, to the asto-
nishment of the world, it was actually dlscovered
by ‘M. Gallé on the 23rd Sept of the same year,
So also with the planet Vulean; a village doetor
humbly pursmng celestlal observa.tlons, with the
grand idea constant]y in his mind that he should
sooner or later discover a phnet between Mercury
and the sum, saw a dark spot across the disc of the

great lummary, and at once knew that he had seen
what hxs prévious’ cs]cula.tlous told. him’ onght to ‘
“Meanwhile Leverrier, observing the pertur- -

exist.
bations in the motion of the planet Mercurv, arrived

at’ the ‘conclusion that there must be anol:herE

unobserved body between Mercury and the Sun.
He declured his conviction to the Academy. of
Sclence, and in due course the village doctor, Les-
carbault, ‘at Orgéres, trembhngly wrote to the
Imperml Astronomer that he had seen the plunet

‘whose' exlstence the vneat m'1themat1cmn had -

predlcted

"As'in the sublime science of A«tronomy, 30 also
in the not less beautiful field of experimental

research, two men, living far apart and totally

uuknown to one another, concelved and worked out

the same idesa’ by totally different. methods, Dr.

Mayer, of Hellbron, in’ Germmy, enuuclated the
exact relation which exists between heat and. work
or mechanical force, in the sprm" of 1842, He
arrived at. his results by reasoning oun certmn
observed effects. In 1843 Mr. Joule commumcated
a paper to the British Association, in which he
described & series of experlments on mavneto-elec-
trxclty, executed wnth 8 vxew to determme the

- This article by the Editor was published in the Deeember num-
ber of the British American Magazine.” . »° -

mechanical equivalent of :beat. . ITe found that to.
raise one pound of water-one degree of Fahrenheit’s
thermometer, as much.heat was required as would
raise seven bundred and seventy-twopounds weight,
acting mechanically, one foot high. . Dr. Mayer,
in 1842, determined, by calculation, the mechanical
equivalent-of ‘heat to be T71°4 foot: .pounds, differ-
ing ouly from Mr. Joule’s detérmination by 5 “of
a pound in 772.ponads.” We ghall.explain farther
on what ie meaut: by foot poynds, and the expres-
sion * mechapical equivalent of heat.”

In the series of lectures delivered by: Professor
Tyndall before the Royal Tnstitution last year,* the
rudiments -of a ‘““New Philosophy:**- have been
brought within the réach of any person possessing
ordinary intelligence and calture, - who:takes the
trouble ‘to - think: a.bout what he is readmg and
ohserving. . '

Heat has alWa.ys been a great mystery. Men
have puzzled their braing for generations about its
origin, its entity, its relations,- its ‘effects’ and  its
finality. The achievements:of heat through. the
stéam engine are kugwn wherever steam has been
made ‘the agent of motive power. - But motive
power imb]ies‘ mechanical force; and every child
finds' that by rubbing his hands-shiarply togetherhe
produces heat; hence some commoun quality must
unite this agent, heat, with the ordinary forms of
mechanical power.” Tleat and mechanical force
then, are very intimately connected, infact, ove
cannot exist without dev’elopin’o in some forin or
other its inevitable companion.

Let us examine this relationship, aud endeavour
to state in popular phraseology what is now known
of heat, and its mvarlable a.ssocmte mech'lmc'd
foree.

As an illostration of the praetieal resals of the
conversion of heat into ‘mechanical force, the fol-
lowing may be instanced :—a pound of coal placed

1 under the boiler of ‘the best steam engine now

coustructed produces an effect equal to raising
weight of one million pounde a foot high. But the
mechamcal energy ‘résident in’ one pound of coal
and liberated during its combustion, is cepable of
raising to the same height ten times' that weight;
mne-tenths at least of its mechanical power being
lost in overcoming friction and other 1mperfectlons
of ‘even the best steam éngines. '

Accurate experiment xmphes the use of accurate
and sensitive instruments. - The common thermo-
meter, ‘however dellcate'y constructed is' far too
sluzzish and inert a piece of mechanism to eubserve
the purpose of the modern i mqulrer mto the secrets
of the “New Phllosophy » ‘

* Hoat considered 28 & mode of Motion. By John Tyndall, .R.S.



