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the Great Western of England. With reference to wich, lie
says, IlI amn net awçare of any advantage whatei'er that it has.
It lias I think sevcral disadvaîîtagces. 'rite first of course is the
additional expeîise of eotîbtruction. It requires ernbankments
ani cuttings four feet %vider, in conSeqUelice of theguge

* * * liir tunnels are of course necessarily incrcased
beyond wvhat is sullicient for tUi narrowv guiige. The ia;rrowv
guage tunnels are tweiity-four ficet %vide, tlîat is six feer. between
the rails, and four feet betvees the raîil and the wvalI of the
tunnel; tlîat inakes tweiîty-four féet Now of coîntse to give
the saine space between tic rails, and the saine spac betwecn
the outside rail and tic wall, it requires the %vide guage tunnel
to be four foot wider. * * * * 0

(To bc co:îtinued.)

Views on theo Origin of Terrestriai ?Iaguctam.

The earliest view of terrestrial niagnetisin supposcd the exis-
tence of a magnet at the oarth's centre. As titis docs not
accord witli tie observations on decliîîation, inclination, and
iîîteîîsity, Tobis Meyer gave titis fictitious niagnet an eccelîtrie
position, placingr it onc.seveîitl part of tlîe eartli's radius freont
t.he centre. Hansteen imaginod dit tlîere wero two sucli niag-
nets, dilrent iii position and inteiîsity. Ampere s-et aside tiioso
unsatisfactory hy1îotlîeses b>' Uic viewv, derived froîn his discover>',
that tic earth itself is an cectro-m:îgutet, m:ig-netised by an
electric current, circulating about it front east te %west, perpen-
dicularly to the plane of tlîe xnagnetic îîîeridian; aîîd tliet the
saine currents --rve direction to the nlagnetic nieridian, and
ruagnetiso the ores of iren; tlîe currents, beintg tlîerme-clectric
currents, excited by the action of the stîî's heat successivel>' on
the different part of the earth's surface as it revolves towards the
east.

A longr time before the discoveiy of elcctro-mnagnetism, Biot
wvas occupied witli titis subject, and regarded t'he terrestrial
inagnetism as the principal resuhlant of ail tlîe maiglîctie particles
disseminated in the earth. M. Gaus adops this view, lis an in-
terpretation of the fact, %vitlîout, explaining it. An observation
whicli I made soute years since along witli eue of îny brotherst
bas directed my attention to titis subject. It related to the fail
of a cylindrical nieteor wlîose positien was sensibly iii the pilane
of tlîe magiietie incridian. Many lumineuis meteors have boon
observed in Ciis saine position or ucair it, if I may judgc frein
soe of those dcscribed in the catalogue of Borgiislawsky.1

The special position of the nmeteor observed by mny brother
and niyscîf wvas not fortuitous; it wvas determined by thc nîag-
netic action of the enrth, ait action %vhicli may bc powerful in its
influence on moteerites consistlîîg essentially of the magîietic
rnetals, iron, and nickel. In our vîew, the terrestrial uiagnot. the
earth, decornposed by ils inîfluence tic îionnal fluid of the mue-
teoric mass, and so gave the meteor thîus polarizcd the direction
of a conipass-ncedlc.

In generalising freint titis fact, and rccalling the experiment of
Araeo on tic mnaglîctisîn developcd %wlîen a m;ignet acts upon a
turîîing dise, we ask wliether the mnagnetic pelanit> of our planet

14y net be due te a like cause. Coîîsîderiîîg it, as provcd,

: ee lP ocreding,', 11,11. Assc, lES3, Sept . , Report of Col. Sabine.

that the sun is polarized magnetically like the earth,§ the sun
iviIl thonîîlie the indiietor miaguet, the agent which decomposes
the nîaaiieticý fluid of the terrestrial globe; it ivilI bo to the
earth, w111luut tlîe eartli ias te the inieteor. Titis explanation doca
net resolve the difliculty, ns it dees net say wlieîico cornes the
magutetic polîîrity of the suit. It implies the intervention of a
niagiiet wvliose intensity is superior te tliat of the sun, acting on
titis iast b>' inîductioni, and iîiiprcsýsiiig a polarity whicli tue sunt
transniits te otiier planets of tlîe systcm. ht us the hypothesis
reversed or tic central niagnet, for it places in space the ma~-
lictie inass wliich &orne pliysicists haveï supposed toecxist within
thc earth.

The real cause of the xnngnetic polarity of the planets, is in
my view the saine for aIl, ami Arago*s experiment conducta te
it in a straight lino. It results cien from the condition of their
existenice. Eacih star turning areuîîd a cenitral axis, and in de-
terîiiî:te curves, is infltienced by the mass of tliese stars aud
tlueir velocity ait the circinference; in a word, tlîe agent dccom-
posing iute twe fluids the normal magnetism of the earth and
the otiier platiets, is tlîeir rotation. Ageemeter exauiining
titis opinuion, %vould find, wve believo, tliat tho declination, iii.
clination aiud tie perturbations of the nuia gnetie needle, are
explaiiîed on titis hypotuiosis muieli botter thuxi on any other.

Siîîce niv res' 'relies on circular clcctro.magnets sud in general
on bodies ii rotatiou, I have souglit niucli for experimeuital de-
monstration of titis tbcory, and have new tîte conviction that titis
is impoissibile, as it is net possible for us while upoxi the earth to
removo ourselves frein tic action of its own niagîietism. WVhen-
ever a developinerît of nmagnetismn utider the influence of rottion
is observcd, lu. is cemmon to attributo it te the iniductive action
of tie carth, rendered s0 striking by the experiments of Arago
and Mr. Barlow.

Alongside of the difl'erent sources of magnetisma nientioned in
.Tr eatises on Pli),sic8,-fiiction, pressure, percussion, torslon,-we
slîould add rotation, a mechauical action of equal title ivith the
preceding, sud iwhîose effeets, produced tlîroughi a subdivision
like thiat of ruagnetie polarity, are found greuped at tlîo extremities
of the axis iii rotation; la the saine manner as the poles develope
at the extroînities of a bar of iron wlhen it is subjected te torsion.

Xngenious application of Science and Atz Renutue

.A ver>' ingoîlieus application o! scienti fie principles to deter-
muine the peint o! fusion la a closed vesse], aîîd a rernarkable
result frontî ligh pressure cii fluids, wcro incidently mentioned
by the l>rsicuit or Uic Britisli Association in his inaugural
address. Experinxts wec institutcd by Mr. Hopkins, Mr.
Fai.-rbutrn, aîud Mr. Jowle, te determine the efcts cf increased
pressure ia raisinfg tic temperatureocf fusion. Tise substance
operated on .vas incloscd in a vcry streug laetai chamber, snd
Uic pressure wvas produccd by watcr ferccd by a plungor actod
on b>' a long lever down :îî iron tube, tlîree quarters cf an inch
thick w:Lx wvas the substance ettiployed; and it was cf coure
esseiitial te ascertain the exact motiient tiat lu. became fluid when
heat ivas applicd. As aIl tic apparatus must. necessarly ho
opaque, tlîe nicltiiuîg point could flot be secen. The diflicuity'was
iîigeiîiotisly surniouinicd iii the folloiving nianuer: a sînail iagnet
ivas ciiclosed on the top) o! the %vax, wliilst outside the nîotallic
chîanber centaiîiing it, aîîd on the saine level, a nicely-balanced
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