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Y806 Account of anw Blecivoumagnetic Apparatus. .9G7

mbstrazote;* and meve than anitnal bodies ; naverthieless it does
mot,;under any bircunistamges, undergo the putrefactive ferment~
Aation, which seems to indicate that. the differenge whigh exists
ibetween azotized .ve%etahle and ‘animal matter, the putrefying
ipraperty: which the ‘possesses . does not de pendku upon the
ﬁnter quantity of azote; but upon a peculiar arrangement of

compound ‘molecules; crystalline -force alone anight suffice
to preserve this stability of the elements in cafein and some
.other- azotized : products of the vegetable kingdom. Even in
.animal substances, it may be observed that those which crys-
tallize, such as urea and uric acid, though much azotized, are

the least susceptible of putrifying.

!

ArTicLE VIL

Account of an improved Electro-magnetic Ap aratus.
By Mr. W. Sturgeon. P

. THE science of electro-magnetism, although so generally
interesting, yet (comparatively speaking) appears to be very
little understood. This latter circumstance 1s probably, in a
great measure, owing to the difficulty of making the experi-
ments, and the great. expense .attending the process; for, -
besides the first price of a large battery, considerable expense
in acid must always attend its excitation, whenever an experi-
ment is attempted}., Large batteries are always attended with
difficulty of management, and the great quantity of hydrogen
evalved during the process renders the use of them extremely
inconvenient to the operator. These are evidently great obsta-
cles to the exi;eriments being often repeated, and to the science
being generally known. Another, and perhaps no less obstacle
to the advancement of this interesting science, is, that the expe~
riments bein'% hitherto exhibited on so small a scale, are by no
means calculated to illustrate the subject in public lectures 3
for when the experimenter succeeds even to his wishes (which
is not frequently the case), the experiment can only be seen by
a very near observer, and the more distant part of the auditory
are obliged to take for granted what they %ear reported (from
. Csf!eu; is composed of

Carbon.......... 46:°51 | Albumen contains of azote 15-705

" Azote....een.s oo 21°54 | Gelatine,eeeec'seccas -0 16992
Hydrogen....... 481'JFibrin.c.sccecacccses oo 19°98
()xym coseses BT14 | Ured oo coeaccnrocccncnen 43-40Q
" 100-00 o
Cafein then contains less azote than- urea only, and urea putrifies less readily than

fibrin, &c.
X ; Abstmcted from the Transactions of the Society for the Encouragement of Arts, &c.
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fliose persons who are more favourably situated), of some of the
most- interesting facts, which they, from their distance, are
unable to witness. , ‘ ,
With a view of removing; in some measure, these apparently
formidable obstacles in the progress of this infant science, I
have devoted a considerable 'fport,ion of time, labour, and
expense, in repeating several of the experiments, under various
circumstances, and with varicus forms and sizes of batteries. 1L
have likewise instituted a series of experiments, for the purpose
of discovering, if possible, if any particular ratio of galvanic and
magnetic power was absolutely necessary to be observed in the
process of eélectro-magnetism. If no particular prolportion of
those two powers was essential, then it appeared highly probable
that an increase of magnetic power might compensate for a
deficiency of the galvanic, and thereby render the use of large
alvanic %attet’ies quite unnecessary, an object which I consi-
ered both interesting in its nature, and], by reducing the
expense, and facilitatm% the process, exceedingly desirable to
the' experimenter ; and 1 am happy to state, that my labours
were no ways abortive, for instead of electro-magnetic pheno-
mena depending on powerful galvanic, and feeble 2
force, as had tul then been practised, I found, during that
inquiry, that the galvanic force may be reduced to almost any
degree, provided the magnetic be sufficiently powerful. This
discovery led me to the use of powerful magnets, and smsil
galvenic batteries, for with small-magnets the experiments ean
rever be made on a Jarge scale, although the galvanic force be
ever so powerful ; and as minute and delicate experiments are
not calculated for sufficiently conspicuous illustration in public
lectures, I considered that an apparatus for exhibiting the expe~
riments on a large scale, and with easy management, would net
only be well adapted to the lecture room, but absolutely valuable
to the advancement of the science. Upon this principle [ have
constructed a complete set of instroments, which, from their
guperior magnitude, and peculiar arrangement, are, in my hum-
ble opinion; and by the certificates I have been honoured with,
are, in the opinion of gentlemen whose judgment I presume will
éver be held in the highest estimation, well adapted for the illus-

tration of - the subject, either in the private study or* publie-

lecture room. ) : :
It will be understood from what I have already stated; as well
as from an inspéction of the instruments; that the mode which 1
have taken for the production of electro-maguetic phenemena
s more simple in its managemens, less-expensive i the process,
better calculated for the illustration of the subject, and 'the

reverse of that which has hitherto been used, and which, by ity

almost entire dependence’ on the tediods and ‘expensive procesy
of galvawisia, bas considerably retarded and obscured thie new
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apsl -ingexesting ' soieneé ;. for whenever. an. exporiment . wen
not attended with the anticipated success,: the failure,wag genea
rally attributed to an insufficiency of galvanic powgr;;and . in
orderyto. increase the effgct,. it :Epoam that the..experimenter
Kad no other means of accomplishing his object,. than by ang~ .
mentingithe power of hig. battery, or by reducing the size and
incyeasing the. delicagy of his ather apparatus, the maguetic
E}wex;, be|$: either-engirely lost sight of, or regardlessly neg--

cted, as.1 nq«.wa{s materially concerned in the process.

I hawe. .found, however, by the abdve-mentioned course of
experaments, .that the magnetic force is as: essential as that of
- galvapism to the development of electro-magnetic phenomena;
and the apparatus. which I .now submit to the attention and
impartial consideratipn of your valuable Society, acting on the
principle of powerful magnetism and feeble galvanism, will, I
trust, be found mare eligible and. efficient than any other that
has yet been brought before the public. '

e

Reference to the Engraving of Mr. ‘W.-Sturqeou'k Electro-mags \
netic Appm’qtus; (Plate XL15§ - - : -

Plate XL1.fig. 1. A perspeetive-view of am-appsratus to show
the revolution of a magnet round its ownm axia. .« a the two
gulvanic apparatuses on their stands bib, -they are. acting on the
magnet: N s, by means of the connecting.-wires.ddd 5-; beth
their-eopper poles c e are applied to the equator ¢ of the magunet,
witile the zine pole z of one is applied-to the north pole N, and
the zinc pole z of the -other is applied to the aouth pole s of the
magnet.. A wire f is soldered on to the magnet, and bent dowa

" at one end to dip into the circular trough e to form the equato-
rial connexion : and as all the connexions-are made by mercu
and amalgamated wires, the end of this wire.is amalgamated,
and meércury put into the trough : all the little cups z and c are
also amalgamated at the bottom, and contam mercury; the
hottom wires of the zinc and copper-poles are likewise amalga-
mated - to dip in conneeting cups -wanted. The magnet -
bhas brass wire centers.on ;iich it tyrns, that at the north -pole
stands ina cup z with mercury; and the other at the south. pole
énters the.amalgamated hollaw in the screwed end of the upper
doaneesing-cup 2. 'Whean the connections are made, as above
desoribed, on pouring - dilute nitric acid into the troughs a a,
the-magnet will revolve in the way shown by the arrow ; but on
changing the connexions, by applying the copper wires to the

esj afd thezinc ones to the equater, it will revolve the con~

' way j.hese the magnet only forms the connexion between
the - elettric: poles,: and - revaolwes. around, or with the current
which is conducted by it. g gg is the stand which supports the

\

/
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IRt peinatorial trough ¢ s, mpde.aaveable en thepil-
i&l’ gg,ﬂlﬁﬁ?ﬁw by thﬁvmﬂ“ h h-:.wr.-.-a S AR RRPTLLRYTEC S |
32+, Ai: vigw of @ circular aetpl- disk, made te. revolveq

b2 . .
ketween the. poles of 3 horse-shoe magnst{: the disc-is amalga-r.
ted roprd its edge, amd dips intow little mercary eontsined.,
in a.hollow. j. of the-stand, the centers k& on which it turhs, and.,
the hallows -that receive. them- in -the . forked support.l4 are
ampalgamated ;. the screw m. allows the disc to- be ndyusted, and:y
fixed so. as only just to touch the- surfage:of the mercury, A
horse-shoe magnet N or N s shown by.detted lines, is laid en
the stand, then one of the troughs a of fig. 1 is to be adjusted.~ .
‘on its.stand J, till its bottom wire z dips inte the connecting cup
z, forming the zine communication, and a- counecting wire ..
with bent ends is to dip into the copper connecting .cup ¢ of the:
trough, and.into. the. cup ¢ of the disc ; the communication of
the poles being thus.made (the current passes from z, through
‘'the mercury j, into the edge of the disc, and through its centers.
k. into the fork /I, and up to the cup c) the disc will them ,
revolve as shown by the arrow. By reversing either the poles
of the maguet, or the electric poles, the revolution of the wheel
iqmversex% ; hut if hoth are reversed, the revolution will continne
in the same way as at first. The six rays are painted on the
disc, merely to render the revolution visible at a greater distance,
Fig.3: X;atand supporting a.needle between two, conducting
wires v 0 and pp to show the different effect.of electricity on the:
neadle whén passing; above or below it; the eup z is common .
to both, but, maqther .eids have each a separate cup ¢ .¢: when .
the electric current, passes along the upper wire, p p the needle
takes the position as shown. infig. 4; but on lifting the connect-;
ing wire out of the cup p c, and putting it into the cup o c, the
cyrent passes throngh the under wire. 0 0, and the needle imme-
diately goes round to the position indicated in fig. 6 ; then if
you watch the motion of the needle, and keep alternately trans-
ferning the wire out of one cup into the other, keeping time with
the needle, you may bring it into the most rapid revolution. that
you can possibly keep time with. -

Figs. 0 and 7. A front'and side view of a stand with two con-
necting cups z and ¢ made of wood, in which the bent iron
wire wound round with copper wire is supported by the two
copper wire ends. On makm‘% the galvanic connexion through
the co;:f)er wire, the iron wire becomes a strong horse-shoe mag-
net, and will support a heavy bar of iron as y fig. 7; but on -
lifting the connecting wire d, fig. 6, out of the cup z, the weight
immediately drops, and on restoring the connexion, the power
is restored ; then if you change z for c, it will change N for s,
or &f you only wrap the copper wire abous the iron wire, as &
right threaded screw instead of a left one, as in the Plate, .
it will, change ~ for_s. .- This is esplained by what takes place.;
in figs 3, 4, and 5. |

-
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-IRjnils e hslavrdiocobeaenet; Mowatbd *Mi g el dREr"
troughs rr, (fig. 9 shows Orie wpAratey’ £t Hwo ¢yl T
pended !omtheends oPthefilaghets; by pomts withirl rg;cr&hhs

urklér thé- copivivly thisit bisttow edges are Bled uv Iﬁ«ﬂ
olrly: fowr potiite (as ﬁgmm)owfwuch ‘the- merton
rdeahis tie fﬁcﬁm is #ruth lemdgned: ' The trowy ﬁ;ﬁ‘
she Serews 4 o '8¢ ad t@ tritig the wereury jist in contact wi
of thie oylinder’; thescrew pomts ‘of thie upper cups'¢1e"

uﬁt touch the mercury in thecups ». “Upon makmg the coii-'
' mumtmions as before with the eups z z and c-t, the cyhnders
whll revblve as shown by the arrows.
. {Figailyand 12 show a front and back view 6f a dippm needle,

miounted between two wires, o and p ;' they are here placed:in’
the divection of the dip, but the quadrantv allows their to movéf
oke tuarter round, or to the equator of the magnet, as'shown b
dekted lines. In their present position the needle will deviw
asfige:4 and 5; and it will be seen the needle'cannot take ﬁ‘
peswmn quite at right angles: to the wire, owing to the"
tervestrial magnetlsm drawing it on one’ side; but when \the'
wires: are' carried round to the detted posﬂ:lon fig. 11, the”
needle remaining as it was, s0 @' to be at right. angleﬁ Yo'
each other, then on passing the current ftom z thrgugh the
wire 0 9, -no effect wil{) r to' take place, the needle-isonty"
more confirmed ‘to its position, but oh pessitg 'iv %hmugh o
the needle goes round, -atid dips with-its seuth pole. ' The' wire"
passes through the wooden eup z, but the two ends of'it p andt*

oonly just enter'their respective 'wooden cups''c'¢; ‘these '
waoden caps are placed at an'angle of 46°t6 the: hbﬁZon, so'that'
in-éither posiuon they are snmlar, ‘audl will'ho!d mercm'y ehbugﬂ'
to make the contact. ~° -

Fig. 13 shows two of the c(mneot‘z% wires sepmte, three or’
four pairs of each of these are re '

These figures are nearly one-fitth of the real sive,:and lt will"
be seen that the magnetic power is very gréat in propdrtlon to
theé galvanic power. - - ~

ARTICLE VIII

Furtlzer Observations on. the Genus Hznmtes, 'wzt/z. the addmtm
another recent Speczes, indigenous to Great Britain. By J.
faray, Esq. EGS.. . . S .

(To the Edltors of the Annals of Philosophy.)

., :GENTLEMEN, - . Paris, Oct. 16, 1826, -

i~ the number for August last, %103, I described a recent
speoies of the genus. Hmmtes of Mr. De Franee, which I had dis-
covered in-the edllection-of the British Museum. A few days





