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IMPROVED INDUCTION COIL.

1.—Diacovesy oF Erroreo-DMisweTisM.

In the year 1820, Professor Oerstad, of Copenbagen,
announced his famous discovery of the reciprocal forca
exerted betwsen magnetic bars and wires uniting the
oppoeite terminals of s voltale battary, snd thus laid
the foundation of m new pcience —that of Hlectro-
Magnetism. "The discovery of the Danish philosopher
was thos simply stated :—When & properly-balanced
megnetic needle is placed in its natural position in the
magnetic meridian, immediately under, and parallel to,
& wire slong which & current of voltaic electricity is
passing, that end of the needls which is situated next
to the negative side of the h;l:;\g' immediately moves
to the wesf; if the neadia ia pl parallsl to and over
the wire, the sama pole moves to the east. VWhen the
uniing wire is situated in the same horizontal plane ss
that in which the needle moves, no declinstion takes
place, but the needie iz inclined, so that the pole next
to the negutive end of the wire ie depressed when the
wire is situated on the weat side, and elevated when
sitoated on the east gida. To assist the memory in
retaining the directione’ of theee deviations, Ampers
devised the {ollowing formuls ;—* Let any one identif
himself with the current, dr let him soppose himeell
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lying in the direction of the positive carrent, his head
representing the ﬁfpur snd his fest the zine plate, and
looking at the needls; its north pole will always move
towards his right hand.”

2 —Xrroreo-Masneric Rorarion,

Reasoning on the fact that this action of a condoet-
ing wire on a magnet is not a directly attractive or a re-
pulsive one, Faraday waa led to the conclusion that if
the action of the volteie current coald be confined to one

le of the magnet, that pole ought, under proper con-

itions, to rotate round the wire; and conversely, if
the magnet were fixed and the condueting wire move-
sble, the wire ought to rotate round the magnetic pole;
both of these phenomena be realised, and deseribed
the apparatus for exhibiting them in the * Quarter]
Journal of Beisnes,” Vol. XI1., p. 283 (January, 1E‘EE§
Ampere subsequently cansed s magnet to rotate romn
its own axia; and Barlow devised an ingenions apparstos
for a:ih.ihitiug the rotation of & condusting body round
its axis.

8. —Tae GALVANOMETER.

Bhortly after the discovery of Oerated, Echwaiﬁar.
& Glerman physicist, applisd it to the construction of an
spparstue for indicating the direction and messoring
the intensity of voltaie correvts. This instrument is
called the multiplier or rheometer, or mors popularly
the galvanocmeter. In ite originel form it consisted
of & rectangular coil of wille or cotton-covered copper
wire, in the centre of which was suepended, on & pivot,
& magnetic needls, and a cord graduated into 860 degs. ;
the instrument being so placed that the needle Jies
parallel to the coil ; on caneing a current of electrieity
to circulate through the latter, the needls becomes
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viclently affected, aven by very foeble currents, it being
obvious, from & consideration of Qereted’s fondamentel
law, that the needle, being placed between the two
horizontsl branches of the conducting wire, will be
tmpelled in the sama direction by the current traversing
the wire above and below it. A great improvement
was enbsequently mads in the inetroment by Oumming
and Nobili, who applied the sstatic needls to the mul-
tiplier. thereby greatly In:muiu?' ita sensibility, by
annnlling the directive action of the esrth on the
needle. There appears to be searcely any limit to the
gensibility which the galvanometer may ba made to
attain ; ae far as experiment has yet gone, it increases
in delicacy in proportion to the length, purity, and
insulation of the eopper wire composing the ceil. Du
Boiz-Reymond constrocted, for hie researches on the
currents of elsetricity existing in apimal structures, s
multiplier, the length of which was 16,762 feet long,
and paseed round the frame 24,180 times ; the sensi-
bility of this instrument is a'most inecredible, The
galvanometer in an Indispensabls instrument to those
engaged in electrical researches,

4 —FELEcTRO-DYNAMIOB,

When two wires are traversed simultanecuely by an
electrical current, attractions or repulsions ensue, si--
milar to those which take place between the poles of
two magnets, . If the currents are moving in the same
direction in the two wires, they wmutoally attract; if in
& contrary direction, they muotually repel. This dis-
covery we owe to Ampere, and the disenssion of the

omena to which it gave riee constitutes the science
of electro-dynsmica. The analogy between wires con=
ducting electricity and magnets 1s atrikingly illustrated
by turning the wires corkscrew fashion, meking them
helices. A helix has, indeed, ell the properties of a
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magnet, but the natore of the pols at either end will de-
gm:l on the directicn of thetorns of the helix ; if these
from left to right, then lbe extremity at which the
current enters will have the magnetic p ies of &
north pole ; but if the helix be a left-handed one, then
the extremity at which the currept enters will have the
pertiza of a south pole, and that &t which it goes out
oss of & north pole.  Thas analogy extends to iracture,
g:rmngnetiﬁ hﬂdb:hﬁr;ﬁﬂn ind two, al;h plece is a
ect magnet, an ctore & have opposite
poles; so it is with & helix, whiuh??? divided I;ﬂhu
middle, exhibita attractivn between the fractnred ende.
If & helix be suspended vertically and loosely, its upper
end being held by & binding screw, and its lower end
dipping Igntn mercury ; end il & voltsic cnrrent be passed
along it whilst thos suspended, there will be mutval at-
traction manifested between the coils, snd the helix will
be contracted.

B —AurraE® Trrony or MioweTiaMm,.

On the snalogy which existe between helices and mag-
nets Ampere founded bis theory of magoetism, Ac-
cording to this thecry, the phenomena of magnetiem
depend on voltaio carrents circolsting round the mo-
lecules of the magnetic bodiss. In their unexcited state
these molecular corrents move in all directions, and
thve neutralise one epother; but when the bar hecomes
s magnet, the currents move parallel to each other, and
in the sama direction, and the effect produced je that of
s uniform current meving ecrkscrew fashion round the
bar, which thus becomes in effsct a helix, and the ate
tractions and repulsions of the magnet are consequences
of tha actions of the currents on gach other. In apply-
ing this theory to the explanstion of the phenomena of
terrestrial magnetiem, it is necessary to suppose the ine
cessant cireulation of electrical currents roond the globe
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from east to west ndicular to the ic me=
idian, perpe magnetl

b —MiswzTie EXCITED BY ELECTRICITY.

A consideration of the inflnence exerted by electrical
currents on maguets, leads naturally to the conclusion
that the neotral condition of bodies susceptible of
maguetism would be distarbad by an electrieal current,
snd that they wonld become otie, aud the fact is
easily verified by plunging the wire uniting the op
site of a voltais battery into iron filings, whioh
attach themselves to the wire, and remain adhering to
it as long as the eurrent continuee to circulate, but drop
off the moment the cirooit is interrupied; filings of
copper or tin exhibit no such sction. The magnet-
ili:ﬁkpawr of electricity is also illustrated by winding
a or cotton-covered copper wire romnd a glasa
tube enclosing an on tised steel needls end con-
necting the ends of the helix with the terminal plates
of the voltaie batiery ; the nesdle basomes magnetised
to esturation even by s momentary pessage of the
ourrent through {he helix; the magnetisation of the
neadle alep takes ¢ if, instead of pessing the
ourrent from a voltafo battery along the helix, a
Liyliinn phial be discharged through it, en intnr;lt;lng
experiment, as i magnetising power of ordi-
“ity (statical) as mﬁ s of voltalo {dynamieal) alec-
fricity. The senss in which the needls will be
msgnetised will depend on the nature of the helix; if
it be n right-handed one, as—

the north pole of the needle will be formed towards



