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P.676. [ All folid Bodies are obferved to contrall
with Cold.] 1 have found that Wood docs not conrradt
or dilate lengthways with 1dcat or Cold. I am told
that Mr. George Grabam (is about making] this
Experiment, as I am al{o, in order to regulate Pezn-
ditlums.

P. 682. I fcar that Boerbhaave’s wet Linen, which
is {o thin, may begin to freeze before all the AMer-
ctry or bpmt of Wine in the Ball of the Thermo-
mcter has the fame Degree of Cold: Tho' hanging
there long before and atrm freczing will bung it
pretty near.

P. 6%83. A4 Rod of Tron 3 Feet long will have

about 3 Inch Increafe] or —zth Part.

-

V. 4 Continuation of a Paper concerning
Elecricity, 4y William Watfon F. R. S.

printed 1n thefe Tranf. N. 477, Article L
ending p. 501.

Read Feb. 6.

p S Water is a Non-cle@ric, and of
1745-6.

confequence a Conductor of Electri-
city, I had Reafon to believe that Ice was endowed
with the fame Propertics. Upon making the Expe-
riment, Ifound my Conje&turcs not without Foun-
dation ;5 for, upon cleétrifying a Picce of Ice, where-
cver the Ice was touched by a Non cledtric, it
flathed and fnapped. A Picce of Ice alfo held in
the Hand of an cle@rified Man, as in the before-
mentioned Procefles, fired warm  Spirit, chemical
vegetable Oils, Campnor, and Guapowder pnpaud
as before.  But here great Care mult be taken, that,
Xxxx by
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by the Warmth of the Hand, or of the Air in the
Room, the fce does not mele; if {o, cvery Drop of
Watcr therefrom confiderabiy diminithes the received
Ele&tricity.  The Experiment will {ucceed likewite,
if, inftcad of the Ice, you cleétrifv the Spirir, é«c
and bring the Ice not cleltriticd near them. I muft
obferve, that Ice is not {o rcady a Conduflor of
Elccricity as Water ;3 fo that I very frequently have
been difappointed in endeavouring with it to fire in-
flammabic Subftances, when it has been readily done
by a Sword, or the Finger of a Man.

In the fitft Paper * I had thc Honour to lay be-
forc you upon this Subjeét, 1 took notice of my
having obferved two diftcrent Appearances of the
Fire trom cle@rified Subftances; <7z. thofe large
bright Flathes, which may be procured from any
Part of cletrified Bodies, by bringing a Non-cleétric
unexcited near them, and with which we have fired
all thc inflaimmable Subftances mentioned in the
Courfe of thcefe Obfervations; and thofe, like the
firing of wet Gunpowder, which are only percepti-
ble at the Points or Edges of excited Non-eledtrics.
Thefe laft alfo appear different in Colour and Form
according to the Subftances from which they pro-
cced: For from polifhed Bodics, as the Point of "a
Sword, a Silver Probe, the Points of Sciflors, and
the Edges of the Stecl Bar made magnctical by the
ingenious Dr. Knmjghz, the elcétrical Fire appears
like a Pencil of Rays, agreeing in Colour with
the Fire from Boyle’s Phofphorus; but from un-

lithed
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polified Bodics, as the End of a Pokes, a rufty Nail)
or {uch-like, the Rays arc much more red. The
Difference of Colour here, I am of Opinion, is ow-
ing rather to the different Reflexion of the eletrical
Fire from the Surface of the Body from which it is
cmitted, than to any Difference in the Fire itfclf.
Thefe Pencils of Rays iffue fucceflively as long asthe
Bodics, from which they proceed, are exciting; but they
arc longer and more brilliant, if you bring any Non-
cleCtric notexcited near them, tho’ it muft not be clofe
cnough to make them fnap. If you hold yourHand at
about two or thrce Inches Diftance from thefc Poiats,
vou not only feel fucceflive Blafts of Wind from
them, but hear alfo a crackling Noife. Where
there arc feveral Points, you obferve at the fame
time {everal Pencils of Rays.

It appcars from Experiments, that, befides the fe-
veral Propertics that Ele@ricity is poflefs’d of peculiar
to itfelf, it has fome in common with Magnetifm
and Light.

Propofition 1.

In common with Magnetifm, Eleélricity countcr-
alls, and, in light Subftances, overcomes the Force
of Gravity. Like that extraordinary Power likewife,
it exerts its Force 7z vacno as powerfully as in open
Air; and this Force is extended to a confiderable
Diftance through various Subftances of different Tex-

turces and Denfities.

Corollary.

Gravity is thc general Endeavour and Tendency
of Bodics towards the Center of the Earth; this is
overcome by the Magnet with regard to Iren, and

Xxxx 2 by
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by Ele@ricity with regard to light Subflances both
in its Attra@tion and Repulfion; but [ have never
been able to difcern that vortical Motion, by which
this Effect was faid to be brought about by the late
Dr. Defaguliers and others, having no other Con-
ception of the Manner of its a&ing than as Rays
from a Centre, which indced is confirmed by {eve-
ral Experiments : Onc of which, very caly to be
tricd, is, that if a fingle downy Sced of Cotton-grafs
18 droppcd from a Man s Hand, and in its Fall comcs
within the Attrattion of the rubbcd Tube, the Down
of this Sced, which beforc feemed to flick together,
{cparates, and forms Rays round the Center of the
Seed. Or if you faften many of thefe Secds with
Mucilage of Gum Arabic round a Bit of Stick, the
Down of them, when eleétrified, which otherwife
hangs from the Stick, is raifed up, and forms a cir-
cular Appearance round the Stick. As thefe light
Bodies are directed in their Motions only by thc
Force imprefied upon them, and as their Appearance
is conftantly radiatim, {uch Appcaranceby no mcans
fquarcs with our Idca of a Vortex. Somc have ima-
gined a Polarity alfo, when they have obferved one
End of an excited glafs Tube repel light Subftances,
and the other attraét them.  But this is a Deception
arifing from the whole Length of the Tube not
being cxcited, but only fuch Part of it as has been
rubbed 5 fo that as much of the Tube as is held in
the Hand remains in an uncxcited Statc, and per-
mits light Subftances to lie ftill thereon, though
torcibly repell’d at the other End.  This attradtive
Power of Elcricity alts not only upon Non-clec-
trics, as Leaf-Gold, Silver, Thread, and fuch-like,

but
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but alfo upon Originally-Elcérics, as Silk, dry Fea-
thers, little Picces of Glafs, and Refin : it attra@s all
Bodics, that arc not of the {amc Standard of Ele&ri-
city (if I may bc allowed the Expreflion) as the ex-
cited Body from which it procceds. I have found no
Body, however denfc, whofc Pores are not pervious
to ElcQricity by a proper Management, not cven
Gold itfelf.
Propofition 1L

In common with Light, Elecricity pervades Glafs,
but fuffers no Refrattion therefrom; I having, from
the moft exal Obfcrvations, found its Direction to
be in right Lincs, and that through Glafics of differ-
cnt Forms, included one within the other, and large
Spaces left between cach Glafs.

Corollary.

This re&tilincal Direction is obfervable only as far
as the EleCtricity can penctrate through unexcited
Originally-Eletrics, and thofe perfe@tly dry ; nor is
it at all matcrial, whether thefe Subftances are tranf-
parcnt, as Glafs; femidiaphanous, as Porcelain,
or thin Cakes of Wax; or quitc opaque, as thick
woollen Cloth, as well as woven Silk of various
Colours; it is only neceflary that they be Originally-
Ele&rics.  Bur the Cafe is widely different with re-
gard to Non-cle@trics; wherein the Direction, given
to the Eleétricity by the cxcited Originally-Eleétric,
is alter’d as foon as it touches the Surface of a Non-
cicétric, and is propagared with a Degree of Swift-
nels fcarcely to be meafured in all poflible Dire&tions
to impregnate the whole non-eleétric Mafs in Con-
tat with it, or ncarly fo, however different in itfelf,
and which muft of Neceflity be terminated by an

Originally-
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Originaliy-Elc@ric, before the EleCricity excrts the
lcaft Attraction ; and then this Power is obferved firft
at that Part of the Non-eleétric the moft remote from
the Originally-Eleétric. Thus, for Example, by an cx-
cited Tube held over it, Leaf-Gold will be attra&ed
thro’ Glafs, Cloth, ¢¢. held horizontally in the Hand
of a Man ftanding upon the Floor, and this Attra&tion
is cxerted to a confiderable Diftance. On the con-
rrary, the rubbed Tube will not attralt Leat-Gold, ot
other light Bodies, howcver near, through Silver,
Tin, the thinnelt Board, Paper, or any other Non:
Eicéric, held in the manner before-mention’d. But
if you rub the Paper over with Wax melied, and
by that mecans introduce the Originally-Ele&ric
therein, vou obferve -the Elelricity a&ts in right
Lines, and attraés powecrfully. And here I muft
beg Leave to remind you, not only of the former
Corollary, but of fome of the former Experiments
alfo; by which it appears, that although, to make
a Non-Ele@ric cxert any Power, we muft cxcite the
whole Mafs thercof, yet we can excite what Parr,
and what only, of an Originally-Elc&iric we pleaic.
Thus we obferve, that Leaf-Gold, and the Sced of
Cotron-Grafs (which grows upon Bogs, and isa very
proper Subjeét for thete Inquiries) are attralted under
a glafs Jar made warm®, and turned Bottom up-
wards, upon which are placed Books, and feveral

other

# T have conftantly obferved, that the eleCrical Attra&ion through
Glafs is much more powerful when the Glafs is made warm, than when
cold. This Effet may proceed from a twofold Caufe: Firft, warm
Glafs does not condenfe the Water from the Air, which makes the Glafs,
as has beenbefore before demonftrated (p. 111) a Condu€tor of Eleétricity :
Secondly ; As Heat enlarges the Dimenfions of all known Bodies, and
confequently caufes their conftitucnt Parts to recede from each other, the
ele€rical Efluvia, pafling in ftraight Lines, find probably a more ready
Paffage thro' their Pores.
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other Non-EleClrics ; and that thc Motions of the
light Bodics underneath correfpond with the Motions
of the glafs Tube hcld over them, the Eleéricity
feeming inftantancoufiy to pafs thro’ the Books and
the Gials.  But this docs not happen, till the Ejcc-
teicity has fully impregnated the Non-cle@rics,
which lic upon the Glafs; which received Elce-
tricity is ftopped by the Glafss and then thefe Non-
Ele@rics dart their Power direltly through the upper
Pare of the Glafs, after the Manner of Originatly-
EicQrics. But if the thinneft Non-Ele@ric, cven
the finclt Paper, as I before nicentioned, is held in
tac Hand of a Man at the fmalleft Diftance over the
the Leaf-Gold, and the Eic&ricity is not ftopped,
not the lcalt Power will be excrted, and the Gold
will lie ftill.  Imauft here remark likewife, that this
Law of Eleclricity is {o conftant and regular, that I
have not found one Deviation from it; fo that even
the Quickfilver, fpread thin, as it ufually is at the
Back of a Plate of a Looking-Glafs, will prevent
the pafling through of the ele@rical Attra&ion, unlefs
ftopped by an Originally-Ele@ric. This Penctration
of the eletrical Power through Originally-Ele@rics
is much greater than has hitherto been imagined,
and has caufed the Want of Succefs to great Num-
hers of Experiments. I have been at no {mall Pains
to determine, how far this Power can penetrate
through a dry Originally-Eleéric, and have found,
by repeatcd Trials, that either in a Cake of Wax
alone, or of Wax and Refin mixed, when the Elec-
tricity is very powerful, it has pafied, I fay, in ftrait
Lines through thefe Cakes of the Thicknefs of two
Inches and -2 5 but I never could make it a& through
one of two Inches -&; for in this it was perfectly

ftopped
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ftopped.  So that the Cakes commonly made ufc of
to ftop the Eletricity, by being too thin, {uffer a
confiderable Quantity of the cleéirical Power to per-
vade them, and be loft in the Floor. I make no
Doubt, if the cle@trical Power could be more in-
creafed, it would penctrate much further through
thefe Originally-ele¢tric Bodics.

Propofition IlI.

Elc&ricity, in common with Light likewife, when
its Forces arc collefted, and a proper Direction given
thereto upon a proper Obje&, produccs Fire and
Flame.

Corollary.

The Fite of Electricity (as I have before obferv’d)
is extremcly delicate, and fcts on Fire, as far as [
have yet cxperienced, only inflammable Vapours.
Nor is this Flame at all heighten’d by being fuper-
induced upon an iron Rod, rcd-hot with coarfer
culinary Fire, as in a preceding Experiment; nor
diminifh’d by being directed upon cold Water,
Howecever, I was defirous of knowing if this Flame
would be affeéted by a ftill greater Degrec of Cold 3
and in order to determine this, I made an artificial
Cold, by which the Mercury, in a very nice Ther-
mometcr adjufted to Fabrenheit’'s Scale, was de-
prefled in about 4 Minutes from 15 Degrees above
the freczing Point to 30 Degrees below it; that is,
the Mercury fell 45 Degrees. From this cold Mix-
ture, when elc@ritied, the Flathes were as powerful,
and the Stroke as {mart, as from the red-hot Iron.
I could have made the Cold more intenfe, but the
above was fufficient for my Purpofc.  This Experi-

ment
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ment feems to indicate, that the Fire of EleGricity
is affeted necither by the Prefence or Abfence of
other Fire. For, as red-hot Iron, by Sir Ifzac New-
ton'’s Scale of Heat, is fixed to 192 Degrees, and as
the Ratio between Sir Ifaac’s Degrees and Fabren-
beit’s is as 34 to 180, it neceffarily follows, that the
Difference of Heat between the hot Iron and the
cold Mixture is 1040 Degrees; and neverthelefs,
this vaft Difference makes no Alteration in the Ap-
pearance of the clettrical Flame. We find likewife,
that as the Fire, arifing from the Refraction of the
Rays of Light by a Lens, and brought to a Focus,
is obferved firft at fome {mall Diftance from thewr
Surfaces, to fet on fire combuftible Subftances: the
fame Effe&, as I have before obferv’d, is produced
in like manner by cle&rical Flame.

I may perhaps be thought too minute in fome of
the before-mention’d Particularss but in Inquiries
abfirufe as thefe are, where we have fo little 2 prior:
to dire& us, the greateft Attention muft be had to
every Circumftance, if we are truly defirous of in-
veftigating the Laws of this furprifing Power. For,
as has been faid upon another Occafion, by my ever
honour’d Friend Martin Folkes E{q; our moft worthy
Prefident, * That Eleéricity feems to furnifh an in-
¢ exhaunftible Fund for Inquiry; and furc Pheno-
“ mena {o various and fo wonderful can arife only
«« from Caufes very gencral and extenfive, and fuch
« as muft have been defigned by the Almighty Av-
“ THoR of Narure for the Produttion of very
« great Effects, and fuch as are of great Moment to
¢ the Syftem of the Univerfe.”

Yyyy If
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If thefe Obfervations receive the Countenance of
this Learned Soc/ety, 1fhall think myfelf fufficiently
recompenfed ; and am,

Gentlemen, with the bigheft Eftcem,

Qour moft obedient humble Servant,

W, Waton.

V. A Sequel 20 the Experiments and Obferva-
tions tending to illufirate the Nature and
Properties of Eletricity ; in a Letter to the
Royal Society from the fame.

Gentlemen,
ReadO&.30. g, HE favourable Reception wherewith
1746.. you honour’d fome Papers I laid be-

fore you fome time fince, relating to Ele&tricity,
emboldens me to trouble you again upon the fame
Subje&t : And I am the more encouraged fo to do,
as the Progrefs of our Difcoveries therein, both here
and abroad, has been fo rapid; that what, little
more than a Year ago, we conceived to be the ze
plus ultra of our Inquirics, is now regarded as mere
Rudiments.

2. It were trefpafling too much upon you, to re-
count the great Number of Experiments I have made;
for which Reafon I {hall only take notice of fuch as
are cither in themfelves ftriking, or tend to illuf-
wrate fome Propofition.
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