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horizortal beam was™a small glass tube, terminated at the abject end
by a glaw hook, The ol jects to be submitted to the magnctic force,
were cither eylindess of glass, with a tilimient dsana ont o each, so
as to make a long sti:t haok for slhlmmivn fiom the Leann, or eyline
drical bulbs of glase, of like - Lut huger sive, funed out of wlass
tube; or other mattcss, The e tebular eatranities of the bulbs
Detug opened, the way through wis tree fom cud io end ; the Lulbs
could then be filled with any fluid or gas, s d Le reesubmitted many
times in succession to the negetic force, The source of power em-
ployed was at firt a kuge electto-nagnet ;) but afterwards, in wder to
e certain of & constant power, ahd for the advantage of allowing auy
Jength of time for the obsenvations, the weat wagnd, coustructed by
M. Leweninn upon the prioeiples developed by Dr. Elias, (and which,
weighiug about 10 T, could support 430 D acending to the Report
of the Great Exhibition Jury), was purehased by the Roval Justitution
and used in the inquiries “The maghet was so arranged that the aais
of power was fise fuchies below the level ofthe ghiss beam, the iuter-
val buing traversed by the suspension filinent or hook, spoken of
above. When a bady is submitted to the power of a magnet, it is
atfected as to the result, not merely by the maguet, Lut also by the
medium surrounding it ; and even if that mediom e ehanged for a
vacuum, the vacuum and the bady =il are in like relation to cach
other. In fact the result is always  differential; any change in the
medium changes the action on the object, and there are abundances of
subetances which when surrounded by air are iepelled, and when by
water, are attracted upon the approach of the wagiet, Wher acertain
sumall glase ey linder, weighing only 66 grains, was subwitted on the
torsion badanee ta the Logeman nignet sursounded by air, at the dis-
tance of 05 of an inch from the axial line, it sequired 15° of tomsion to
overcomwe the repubsive force and restore the object to its place. When
a vossel of water was put juto tlu-. maguetic ficld, and the experiment
repeated, the eylinder being now in the water was attructed, and $4°3
of torsion were Fequired to overemne this attruction at the given dis-
tance of 5. 1f the vessel had contaived a Auid exactly oqual in
dianaguetic power o the eslinder of glass, neither attraction wor re-
pubsion. would hate been exerted on the Latter, and therefore the
torsion would huve been 0°. Hence the three budies, air, glass (the
especial speciinen), and water, have their aclative force measured in
relation to each vther by the three experimental numbers 15°, 0° and
5495, I other fluids are taken, a8 oil, ether, dc., and cployed as
the mediz surrornding the sone g'ass cylimler, then the degrees of tor-
sion obtained with cach of them respeetively, shows its place in e
magnetic series, Oue great olject o the construction of an instrutcnt
delicaie as that desezitwd, wa the nnedtigation of cestain points in
the philvsophy of magnetism; anld amongst them especially, that of
the right application of the law of the fnvense square of the distavce as
the universal law of maguetic action,  Ordinary maguctic action may
be divided into two Kinds : that between magnets permanently wmag-
neticed and anchangeable in their condition, and that between” binhies
of which one is a permanent unchangeable maguet, and the other,
having no niguetic state of its own, reccives and retains its state only
whilst in subjection ta the fisst. . The former Kind of action appears in
the mest rigid and pure cases, W be sulject to that Liw, but it would
be premature to asstime beforehand, and wathout abundant evidence,
that the <ame law applies in the cecnid set of cases also; for a hasty
assumption might e i apposition to the truth of nature, and therefore
injurions to the progress of serence, by the ereation of a preconceived
conclusion. We know not winether snch bodies as oxygen, eopper,
water, hismuth, &e., awe their respective parmmagaetic and diamag-
netic relation to a greater or less Geility of conduction in rexand to the
Tines of magnctic furee, o to somcthing like a polarity of their patticles
oF masses, OF U <ottie A8 3¢t unstispected state, and there is litth: hope
of our dcwlupi":.' the true condition, and the.cfine the cause of the
magnetic activh, if e dsume Leforehiand the unp.’n\ml Jaw of actam
and reject the experiments thiat already bear npon is :—for Plucker has
distinetly stated s the fact, that diamagnatic fiuree increases more
rapildly than neggeiic force, when the power of e dominant magnet
is increased § and sueh effect is contzary 1o the Jaw above enunciaied.
The fallowing aze further results in relation to this puint. When a

ed creat uneliinginge Lugzeman maguet in air
and in water, and the resulis are reduced e the centigrade acale, the
relation of the thiee sulrtances semain the same for the same distance,
but ot for diffe ront ddistances. The tesult of expesitaent proves that
the greater the distaure W the diamagnetic odies fram the magmet,
the ware diamaguetic is it in relation 10 water, taking the
interval beiween water and aic as the standazd @ aud it would
fursher appear, if an opinion mav be furined Gom so_ few experiments
that the more diamagnetic the ndy compased o ais and water, the
greater dock thi< diference become.” At it it was thought pesible
that the resulis might Le due o aome previeus state induced upon the
Valy, by its having been neater to or Grther from the magnet , but
it wa« found that whether the progress of the experiments was from
small 1o large distances, or the fevere ; or wheiher, at any given dise
tauce, the ohject was previons o the wmeasu ement held ckae up to

the maguet oF brought frum a distance, the results were the same ;—

SCIENTIFIC INTELLIGENCE.

[1853

no evidence of a temporary induced state could in any of these ways
be fuund, It does not foilow from the experiments, if they should
be sustained by futuze researches, that it as the glass or the " bismuth
ouly that changes in relation to the other two budies. 1t may be the
oxygen of the air that alters, or the water, or more. probably all these
bodies ; for if the result be a true and natural sesult in these casex, it
is probubly common to all substances, The great point is that the
three bodies concerned, air, water, and the subject of the experiment,
alter in the degree of their maguetie relations to each other ; at differ~
ent giveu distances from the magnet the rutio o their magnetic power
duwes not, according to the experiments, remam the same ; and if that
result be coutirmed, then it canuot be ncluded by a law of action
which is inversely as the square of the thvtance. The cause of this
variition in the mtio of the substances, one to another, if it be finally
proved, has still to e searched out. 1t may depend in some manuer
upon the forms of the lines of magnetical force, which are different at
different distances: or not upon the forms of the lines but the amount
of power at the differcut distauces ; or not upon the mere amount,
but on the circumstances that in every case the body subnitted
to the eaperiment has lines of different degrees of force passing
through different parts of it, (for however different the maguetic
or dunagnetic conditions of a body and the fluid surrounding
it, they would not wove at all in relation to cach othier, in a
field of equal force:) but whatever be the cause, it will be a
concomitant of magnetic actions ; and  therefore ought to be included
in the resulta of any Jaw by which it is supposed that_these actions
are govemed, G the present oceasion i passage was quoted foom
Newton which had siuee been discovered i s works, and which,
showing that he was an undesitating believer in physical lines of
gravitating force, must srom its nature, rank hant amongst those whe
sustain the physical nature of the Jines of magneticand clectrical foree:
itis as follows, in words written to Bentley, :—= That gravity should
Be iunate, wherent, and escential to watter, so that onie body may act
upens another at 3 distance through 2 vacvm, without snediation of
anything clse, by sud through which thar action and force may be
conveyed from one to avother, it is 10 me s great an absurdity, that {
believe no ma whe his in philosophical matters a competent faculty
of thinking, can ever fall iato it. Gravity wust b caused by an
agent acting constantly according to certam laws ; but whether this
agent be niaterial or immaterial, I have left 1o the consideration of m
readers?  Finally, reference was to be made to Sabine’s remarkal
olbnervation, sustained ax it has been by Wolf, Gautier, and others, of
certain caincidences existing betaeen'the appearance of solar spots
and the diurnal vasiation of the maguctism of the carth,  Schwalbie bas
been engaged in carefully obmerving the sputs on the sun since the
year 123G, e has found them gradually 1o ucreasc in_number and
size from year to year, and then decrease, and so on in a regu
peniod of about ten year. Lamont (Dee. 1268) was induced by recent
rescarches in atmuspheric maguetism, to examine the daily magnetic
aarition wn declination, and foand that, as s whole, it incrvased and
diminished, and then tucseased  agam, having a regmlar variation of
abaut ten years : the year 1844 was giien as a ninimnm variation of
661 aud the year 1818 as prescuting a wmaximam variation of 1113,
Sabine (March 1832) in searchiug for perivdical laws anongst the
mean effects of the Lairges magnenic disturbances, found a simultancous
previvd of increase and decrease both st Hobarton and Turonto, on "l::x
jrsite sides of the globe 5 the mintmum effect was in 1343, and t
uaximum cffect in 1818, according therefore almust exactly with La-
went’s aIncrvations at Munich.  Bat, besides that, be ponted out the
extraondinary ciscumstances that this similar vagiation of the daily
. guciic declination is the same i leagth ot peried as that discovered
by M. Schinabe for the salar spots _and sl nwre that the maxima
and the winima of these two nos, different plicnomena coincide ; for.
1243 presents the least diumal vazation and the smnallest number of
solar xputs, aud 1343 the Iargest nagnetic variation and  the greatest
number of solar olmervations,  He has olserved  that the same period
of werease and decseare exists with the same epochis s the diumal
vaziations of the magnetic inchination of the canh’s magnetic foree in
Inith hemispheres. The phenomenun is geteral bath as regards all
the magmetie elamnents and in pazts of the globe et distant from
cach uthien.  Gantier appwars 1o have been struck with the same cvine
¢ cuce ; bat diduct pubdish hisadea untitJuly 1852, Wall, « f eue,
whe has songht far anto the histury of the sun sprits, had the same
thaughe, jmblishing it fizst at the oud of July or leginmug of .\ant,
18532, He endeavours to trace the general cond

the vear 1600, and concludes that the true length of the peried is 11411
Far. Asitisiopossible to conceivesach a coincidence in tl e length
of the: perind and the time of the. maxima and  minima of o two
g.culy differing phenomena, without beheviug e same relation of
them 1o & commi caure ; s, the observation of such a coincideme
at this mament o.ght to uspe us mare than ever into an camnest and
vigurous inveshigation of the tmic and intimnate nature of magnetism ;
by means of which we now have liopes of touching in a new direction
not merely thisremarkable furce of the carth, but even the like powers
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