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ON THE MODIFICATIONS OF THE
ELECTRIC FLUID.

‘On the Identity of the Ocdinory ond Pollwle Elecivicity. By
‘fg. émumn, Feq., M.R.C.5, &e.

i

Read at the Royal Victorla Gallery of Fractioal Science, Manchoster, at
the Conversasions, October T2nd, 1840, "

1. The views of electriciang which have been so enter-
tained with d to the identity of the electricities, the gal-
vanic, frictional, aod ¢, appear to have commanded and
obtained almost universal asseat. The experiments, however,
upon record, which I have hitherta pernsed, such as those of
i Wl e i i st

araday, although manifesting in & hi egree o
galvanicand ordfnlry ulemicigy. are s&% not ctly decisive,
and for reasons which will be hereafter adduced, have im-
presed me with the necessity of still further cgrrying on the
inquiry. I doubt not bot to many minds the experiments of
the illustrious individuals above named may appear finally con-
clusive and sa ; bat if there still remain those who are
discontented, vnless the two fluids so tested be submitted to
exactly similar circumstances, be tested by indeed the same
apparatus, effect chemical and other changes in precisely the
same quality of materials, evince the government of the same
laws in its conduction, insulation, polarity, &c., (see 41. 42. 44,
45.) and be indeed wmoulded into a perzcﬂjf identical form of
fluid ; if in the substance of the ensuing paper experiments be
found which can add satislaction to, end set the matter finally
at rest in the minds of the latter clazs of individuals, this, and
this alone, will fulfil the objects of the folluwin_g investigation.



2 Or the Anglogy of Ordinary and Vollaic Electricily.

2. On first gurveying the distinctive characters of the two
fluids, we find & wide unbounded comtrast, and an unlimited
diversity of properties. On the one band our attention is di-
rected to the roaring and tempestuous burst of fluids from the
mont extencive, immense, and immeasurable distances, polariz-
ing, ea it were, heaven and enrth at the same moment, snd
traversing with fleetest strides the vemote boundaries of the
terestrial and celestial empire ; devastation, destruction, and
ruin, marking frequently the footsteps of this sobtile agent ;
whilst the other in silently, elowly, and elmost imperceptibly
executing the most beauti Hll, useful, and interesting productions
of the material universe. It appeareil that to attempt the esta-
blishment of identity between Huids of such opposite characters,
it would become pecessary to endeavour to mould the one under
investigation, as nearly as poasible, to the characters and pro-
perties of the opposing kins:x

8; The subject which sppeared least satisfactory, and which
has induced me more particularly to commence a further in-
quiry, is, the decomposition of water by ordinary electricity ;
an experiment which it is well koown has se frequently been
accomplished by the galvanic Auid. For although this decom-
position had been effected by many individualy, Fum not aware
that the gases were ever collected in & completely separate
state, and submitted toa perfect analysis, and if we contemplate
the manner in which the experiment has generally been per-
formed, it has been without any reference to the charecter of
the fluid imitated, and, as may be gathered from some of the fol-
lowing experiments, with mostly unsatisfactory results. (38, 43.)
I deubt not, therefore, 1 shall be excused the boldness of my
atterapt, in endeavouring (although the subject has faled in the
hands of the emineot) to establizh the an of these Huids by
experiments which huve at all times been upon as pos-
seesing the most decisive character,

4. Finding, on the onset of my enquiry, the fension of ordi-
nary electricity, in comparison with thet of the most powerful
voltaic battery, to be very much superior, and that this property
may be instantly diminished {as will be shortly exhibited) (see
14} by charging a Leyden jar, I determined upon at once
drawing ocut a statement of the properties of the l51||]1i'amil:= and
frictional electricities, to direct and guide me in all my future
experiments.

5. Galvanic electricity, for instance, as existing in a common
battery, or single paiv of plates, vaually presents the following
properties or characters:—1. It is produced in a confinuous
stream of one or two Huids of epposite kinds, one positive, the
other negative—2. The two streams or currents of positive
and negative electricities have 2 constant and mutusl attraction
for each other, there being & continnal tendency of the poifive
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Buid fo pass fo the negative body, end lo no other.—3. The

alvm;‘c E;Eid is subject to the hlilmne bﬁ'indﬂ, u:'] polariza-
tion o most Wm ¥ , bei uce the
asaumed itely electrical conditions 6Tii'sthe atoms of ]Elram:
when iuagmm contaof, and hence the tension of this Auid or
its capability of passing through a non-condunring medium, is
excee inﬁ{y Emited, and may also be termed alomic.—4. 1t s
conducted badly by metals, and scarcely et all by water.—5.
Its aliractive and repulsive powers are also of the feeblest kind,
for without a considerable number of alternztions of plates,
gold leaves cannot be diverged, nor any effect ]_:a'or.lncm:r u
the pith ball or other electrometers.—6. Its physiological efects
aré very feeble in proportion to the quantity of the Auid, nor
are they experienced st all unless contact of the poles be made
and broken,—7. The poles of this fluid do not require insula-
tion, a consequence nlz?in. 2 and 8. —358. Its quaniily is exceed-
ingly great, and far surpassing the amount of fluid generated
by an ordinary electrical wachine.—g. It is ineapable of being
aceummulsted in the shape of cherge; one instautaneous contact
with the coating of & Leyden jur being productive of ss great
an amount of eiectric fluid as the contiouation of the same for
any length of time, its quantity being alone obtzinable in a con-
tinaous current.—10. By increasing the polarizing influence b
& given number of alternations, femsion becomes apparent, is
rendered evident by the passing of a spark and r effects,
and by still further dugmenti in infuence, a greater degree
of tension is obtained, sltogether, however, much inferior to
the effecta of this kind in the crdinary electricity.

6. If we now procemd to contrast these pecoliaritier of the

lvanic fuids with the modified forms of Auid under which
g;ﬁ:ional and erial electricity a . we find that the fiuid
termed lightening, and that whi 8 in sparke from the
machine, differ most widely from the properties herein de-
geribed. Now it is singular that these very forme of electricity
should have been almost the kinds made use of in the in-
vestigations of philosopbers in imitating the galvamnic action,
and it ie alas more singular, that in all the experiments (except
the first) no negative pole was ever made use of which had a
mutoal decomposing dence with the positive, and, con-
sequently, bearing not the alightest resemblance to the proper-
ties of the galvanic Auid, especially as described (No. 5. 2.)

7. Dr. Wollaston's experiments were performed chiefly by
sparks from che wachine of various dimensions, and in cne
instance by current alone, but at the sume Hme with ouly one
pole, and, says he, ** the appenrance of two currents of air may
aleo he imitated by cccamoping the electricity to pass by fine

oints ol communication on both sides of the water, but, in
ct, the resemblanee is not complete, for in every way in



4 On the dralogy of Ordhary and Folinic Eleciricily,

ﬂc;l’l tried it, 1 quiﬂ ﬁ u;c:n wire gawe both a:lygm
drogen ges, instead br being formed separately, as
by the electric pile” Perbaps it is unnecesssry to state that
here 0o mention is made of evonecting wore then one pols to
any edectrical body whalever.

8. In 1807 Sir H. Davy immersed :dg-u:rdn! platima point
comected with the machme in distilled water, and issipated
the electricity from the water into the air by moistened fla-
wents of cotton. In thix ws,f it is stated that he obtained
oxygen and hydrogen seperstely from each other,

In 1832, the late Mr, Barry communicated a paper to the
R:Hal Seciety, stating to have decompesed water by electricity,
and to have obtained separate oxygen and hydrogen, from &
kite-atring in communication wish one wire or pole, whilst the
other wire was merely coonected with the ground,

1. In the experissents of D, Faraday, (I believe onr latest
anthority upon this subject) as stated in bia series of experi-
mental researches in electricity in 1833, in the decomposition of
water, it is stated, (399) ““if with a constant pair of points the
electricity be passed from the machioe in sparks, a certain por-
tion of gaa is evalved, but if the uﬁrh_btrendmd shorter, less
gas is evolved, and if no sparks nesed, there s scarcely a
sensible portion of gas set free. Opn substitwting solutien of
sulphate of soda for water, searcely a semsible quantity of gas
could be procured, even with powerful aparks, and nearly nove
with the mere current. (350} “When whet I consider the
true effect mlf' was chisined, the quantity of gas given off was
#o amall that I could not ascertain whether it was as it ought
to be, oxygen st eng wire and hydrogen at the other.”

11. As the other decomponitions performed by this celebrated
philosophex appear 4o have been acermplishedl by attaching the
positive pole to the conductor, and the negstive to the
* discharging trein,” iaﬂl} i lanot imprabable that the decom-
mm" of water was atlemped by bim in the same manner,

the fact is not gtated, With regard to the experiment of
Sir H. Davy, Pr. Faraday adda in a vete to (471) series 5, that
“ it does pot remove any of the chisctions I have wade to the
use of Wollaslon's apparalur or & tesé of true chemical action ;"
of the one quoted . e remarka, (399) “nor have any
of the mumercma phi who have employed soch en
tus obtained any such decomposition either of water or
of & nentral salt by the vse of the machine ;™ also, (3423  Mr,
Barry’s experiment is a very imporiant ape to repeat and verify.
If confirmed, it will be, as far as 1 am aware, the fraf recorded
case of frue electra-chemical decomposition of waler by common
electricity.” A very similar remark is aleo made by him. (359.)

12. Tt is apperent from; what is recorded of these experiments
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that no sttention was ever paid to the properties of galvanic
eloctriciey described (No. 5. 2.} viz., of providing poled depen-
dent one opon the other for decompoing power and action.
The positive pole was at all thies connected to a positively
eharged body, bot the negetive pole was attached to matter,
either in the matural state of electrization {(speaking of itas s
mass) 85 in the cuse of the * discharging train® wsed by Dr,
Faraday, the * ground” by the Lite Mr. Barry, the " air” by Sir
H. Dary, &c., ot in & gegative stxte to which the Juid from the
positive pole had no special temdency Lo pess e megative
comducior, (see now 45.) of wikich, nevertheleas, we have, |
believe no positive staternent that if was ever vsed st all. Dr,
Faraday also remarks, coneerming the poles used by Wollaston,
* that, the poles, or rather points, have no mutual decomp-wing
dependence may be shewn by substituting a wire, or the finger
for one of' them, a change which does not st uli interfera with
the other, though it stops all action at the chrged pole.

13, On examining the modifications of the electric fuid de-
rived from the machine, or ligl'tt:'ﬁ, we fimd it existing in two
very opyosite conditions, determined by the distance of polariz-
i or the thickness of the hnulatin.? medinm &m}ﬁ
which the polarization is effected Thus lightning and 1

ks from the vonchime (the kinds generally empioyed by
electricians in imitating it decomposition) are subjeet
auly to very distani polwization, (soe Na, 5. 3.) and vay be de-
nominated jree electricity, from t ca]'f;:bihty of prssing to
any body in their wicinity, (se N& 2,) having no tendency to
pass 1o one conductor mose than er, excepd from conti-
guity, being n an interrupled piream or sivenms (see No. 1,)
pomcasing most wehownded fension, (soe Now 3,) powerfual,
attractive, and repuleive powers ;:m No. 5} conducted exowl-
lently by maetaln and great facility by water, fsee Now 4,7
Physiotogical effects only when the current is byoken or inten«
sty very grest, (see No. 6.} bouletien easential to itw very
existence, {No 7.) [ta quantity is escvedingly swall, (No; &¥
but czn be accnmulated to any ameunt. (No. §.)

14. The tension olnaioed by the infleence of thia polerize-
thom gives to the Suid censiderable mechonical force and powers
ful momeniam, and by the expansive cherncter tbam obtained,
the pressure of the atmosphere, snd of water (when passing
threugh that fluid) is more forcibly resisted and sustained. By
this means an exeeedingly minufe quantity of electricity may be
rendered. visible hg expansion (17. b) and may appear to the
observer as. Auid of great quantity, and  high intensity™ £17. a)
The influence by which this modification of electricity is go-
verneil, [ have named remcoie polarication, and when this kind
of electricity is submitied to the action of ;pad‘mut influence
of the proximate kind within its im te neighbourhood,




